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INTRODUCTION

We areglad to have completed the eighth edition of the SLMA Guidelines
and Information on Vaccines.

The eighth edition has 40 chapters, of which three are new.
They are:

Chapter 6.  COVID-19 vaccine by Dr. Ragjivade Silvaand
Prof. NeclikaMaavige

Chapter 25. Other vaccines of interest by Prof. Enoka Corea and
Dr. Geethani Galagoda

Chapter 39. Vaccine hesitancy by Dr. H. T. Wickremasinghe
All other chapters have been fully revised.
The new authors of chapters are:

Dr. Lilani Karunanayake, Consultant Microbiologist, Medical Research
I nstitute, Colombo

Dr. Surantha Perera, Consultant Paediatrician, Castle Street Hospital
for Women, Colombo

Asinall past editions, brand names of vaccines are not mentioned in
the chapters, except in the case of COVID-19 vaccines. We decided
on thisexception, because during the COVID-19 pandemic (2019-2022),
healthcare workers and the public identified the vaccines with either
their brand names or the manufacturers of these vaccines and the usage
of only the generic namesin this book may lead to confusion.

Meetings to compose the book commenced on 2™ March 2022.
Meetings were held fortnightly and later weekly at the SLMA.

We sincerely thank the authors of the chapters and the volunteers who
formed the Core Review Group. The latter enjoyed the meetings and
discussed the chapters with great enthusiasm.

xii



The President and Council and the staff of the SLMA gave usunstinted
support. The Chair and members of the SLMA Expert Committee on
Communicable Diseases gave us afree hand in writing this book.

We are grateful to GlaxoSmithKline (GSK) Sri Lanka for sponsoring
the printing of thisbook for the eighth occasion.

Dr. Lucian Jayasuriya
Dr. OmalaWimalaratne
Prof. Jennifer Perera
Dr. Geethani Galagoda
Dr. Rgjivade Silva

Joint Editors
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PREFACE

A new chapter in the history of medicine beganin 1796, when Edward
Jenner inoculated an eight-year old boy, using pus obtained from blisters
on the hands of a milkmaid who had been infected with cowpox, to
prevent smallpox. The above experiment of Edward Jenner led to the
production of an effective vaccine which ultimately contributed to the
eradication of smallpox from the world nearly two centuries | ater.

With regard to childhood immuni zation programmes, the World Health
Organization (WHOQO) established the Expanded Programme on
Immunization (EPI) in 1974. Through the 1980s, WHO and UNICEF
worked together to achieve universal childhood immunization with the
six EPI vaccines namely, BCG, OPV, diphtheria, tetanus, pertussis and
measles.

Vaccination against smallpox wasintroduced in thethen Ceylon asearly
as 1886, BCGin 1949 and DPT in 1961. Thiswas closely followed by
OPV in 1962. Sri Lanka launched the EPI in 1978 and measles
vaccination wasincluded in the National Programme of |mmunization
(NPI) in 1984. Sincethen, many other vaccines, both EPI and non-EPI,
have been introduced to Sri Lanka.

During thelatter part of the twentieth century, many new devel opments
havetaken placein the sphere of vaccine production. The new vaccines
represent a major advance in the science of discovery as well asin
production technologies.

In 2019, the world faced amajor pandemic, SARS-CoV-2, with nearly
seven million deathsto date.

Fortunately, research groups had developed novel vaccine platforms,
especially themRNA vaccines, which madeit possible to produce new
vaccinesrapidly andinlarge quantitiesto meet the global demand. The
effectiveness of thisresponse can be compared with the mortality rates
during theinfluenzapandemicin 1918-20, where over 50 million died,
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when theworld population was only about 1.5 billion, mainly dueto the
lack of a vaccine.

Sri Lanka's immunization programme is widely recognized as one of
the strongest performers in the region and is among the best in the
world. It haseffectively controlled or eiminated most traditional childhood
vaccine preventable diseases through outstanding levels of sustained
infant immunization coverage.

More than two decades ago, in 2001, the Communicable Diseases
Committee of the SLMA realized that it would be appropriate to
introduce guidelines for the use of non-EPI vaccines. From the next
edition it wasexpanded to cover all vaccinesavailablein Sri Lankawith
the help and participation of experts in the relevant field. | take the
opportunity to appreciate the invaluable services rendered by the late
Professor AnuraWeerasinghe, who took theinitiativein preparing these
guidelines and was the Joint Editor of thefirst five editions.

Theseguidelines, which areregularly revised and published, areintended
to provide assistanceto medical practitionersand represent aconsensus
opinion arrived at, by the authors of chapters and the reviewers. As
new information becomes availablethis edition will be revised.

| express my sincere gratitude to the Joint Editors and authors of the
chapters and the core group who reviewed them, for their dedicated
effortsto compilethe 8" edition of these guidelines. | am grateful to Dr.
L ucian Jayasuriyawho spearheaded this activity on behalf of the Expert
Committee on Communicable Diseases of the SLMA. | thank
GlaxoSmithKline for their sponsorship during the preparation of the
manuscript and for its publication.

Dr. Ranjith Perera

Chairperson,
Expert Committee on Communicable Diseases of the SLMA
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FOREWORD

| am delighted to write the foreword for the 8" Edition of the SLMA
Guidelines and Information on Vaccines. This edition is particularly
significant asit isthefirst one published after the COVID-19 pandemic,
which has brought about asignificant shift in vaccination strategies not
only in Sri Lankabut around the globe. In responseto thisglobal health
crisis, this edition includes a dedicated chapter on COVID-19
vaccination.

Despite the immense challenges posed by the unprecedented crisesin
Sri Lanka, SLMA has been successful in developing and releasing this
updated guideline. The healthcare sector in the country has been hit
hard by the crisis, leading to severe shortages of essential supplies,
including medicines, reagents, devices, equipment, and human resources.
Theimpact of these shortages on the ability of the healthcare system to
provide quality careissignificant. It iscommendablethat, the Editorial
Team led by SLMA Past President Dr. Lucian Jayasuriya has been
ableto overcomethese obstaclesand deliver thismuch-needed guideline.
Their dedication andtirel esseffortsaretruly appreciated and recogni zed.
This updated guideline will undoubtedly serve as a valuable resource
for healthcare professionalsin Sri Lanka and help improve the quality
of care provided to patients.

Traditionally, vaccineshave been primarily focused on protecting materna
and child health. However, the COVID-19 pandemic brought about a
new and unprecedented challenge in the form of a population-wide
vaccine effort. This was a complex undertaking, unlike any other
vaccination campaign in history. Devel oping and distributing avaccine
for a disease that had only recently emerged presented numerous
scientific, logistical and ethical challenges. Scientists and researchers
around theworld worked tirelessly to devel op effective vaccines against
the virus. Regulatory authorities had to rapidly evaluate and approve
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these vaccines, ensuring their safety and efficacy for public use. Given
the challenges faced by the healthcare sector in Sri Lanka.

| believe that this updated guideline will be an invaluable resource for
healthcare professionals. It offers comprehensive guidance on best
practicesand procedures. Assuch, | believethat thisguidelinewill play
acrucia roleinimproving the quality of care provided to patientsin Sri
Lanka following the SLMA Theme for this year “ Towards Humane
Healthcare; Excellence, Equity and Community”.

| wish to express my sincere appreciation and gratitude to the
Chairperson and the members of the Expert Committee on Com-
municable Diseases, Joint Editors and the authors of different chapters.
Your dedication and attention to detail have been truly invaluable in
ensuring the quality and accuracy of continuing thisinitiative.

Dr.VinyaAriyaratne
President,
Sri LankaM edical Association
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CKD
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CHAPTER 1
THEIMPACT OFIMMUNIZATION

I ntroduction

careof children; (Growth monitoring, Oral rehydration therapy,

Breast feeding, Immunization, Family planning and Female
education). Ascould be clearly seen, immunization is one of the central
pillarswhich has contributed to avast reduction in infant and childhood
morbidity and mortality acrosstheworld. The ultimate goal of immuni-
zationiscontrol of transmission of infection, €limination of disease and
eventually, eradication of the pathogen that causestheinfection and disease;
theimmediate goal is prevention of disease in people or groups.

The acronym GOBIFF stands for the pillars of primary health

In 1796, an Englishman named Edward Jenner made the landmark
discovery that when cowpox material (containing thevirus) wasinjected
into a human, it provided protection against infection by the smallpox
virus. Since then, vaccines have been developed against 29 infectious
diseasesranging a phabetically from African trypanosomiasis (African
sleeping sickness) to yellow fevert.

The latest addition is the vaccine against COVID-19 which was
introduced globally in 2020.




Global Impact of Immunization
Table 1. Milestonesin global immunizations

Year Vaccine Year Vaccine
1796 | Smallpox 1985 | Hibconjugate
1879 | Chicken cholera (first 1992 | Japaneseencephalitis
live attenuated bacterial (inactivated)
vaccing)
1885 | Rabies 1995 | HepatitisA (inactivated),
varicella
1897 | Plague 1998 | Rotavirus
1914 | Pertussis, typhoid 2000 | Pneumococcal conjugate
7valent
1923 | BCG 2001 | Combined hepatitisA &
hepatitisB
1945 | Inactivated influenza 2003 | Nasal influenzavaccine
1947 | DPT 2006 | Human papilloma,
Zoster vaccine
1954 | Inactivated polio 2009 | Pneumococcal conjugate
10valent
1963 | Trivalent oral palio, 2010 | Pneumococcal conjugate
Measles 13 valent
1966 | Mumps 2014 | Human papillomavirus
9valent
1969 | Combined MMR 2018 | Dengue
1977 | Pneumococcal 2019 | Ebola
polysaccharide
14 valent
1981 | HepatitisB, 2020 | COVID-19
meningococcal
quadrivalent
1983 | Pneumococcal 2022 | Malaria, Mpox
polysaccharide
23 valent
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Thereare 300 millionillnessesand fivemillion deathsannually dueto 23
infectious diseases. Vaccines prevented at least 20 million deaths
between 2011 and 20202. Four million deaths are prevented worldwide
by childhood vaccination every year. It is predicted that 51 million deaths
could be prevented through immuni zation between 2021and 20302

About 300 million people died from smallpox in the 20" century which
has a fatality rate of 30% in unvaccinated individuals. Smallpox was
eradicated fromtheworld in 1980; thelast case of endemicaly circulating
case of smallpox occurred in Somaliain 19773, It isthe only infectious
disease in humans to be eradicated so far although its vaccine was
developed 184 years prior to eradication. Rinderpest or cattle plague
waseradicated in 2011; however, it doesnot infect humans. Poliomyelitis
has been eliminated globally except for afew pockets in Pakistan and
Afghanistan®.

The return on investment for every dollar invested in vaccines was
USD 51.0from 2011 to 2020 for identified 10 diseasesin 94 countries®.

In 2018, 19.4 million infants worldwide were not reached with routine
immunization. There are over 10 million deaths per year inthe <5 year
age group and 99% of these arein devel oping countries. Nearly 70% of
these deaths are caused by infectious di seases such asmeasles, pertussis
and tetanus, despitethe availability of effective vaccinesfor many years'.

Invasive pneumococcal disease (E.g. meningitis and septicaemia) is
regarded asthe world’s |eading vaccine preventable child killer, which
isestimated to result in one million deathsin children under five years of
age annually®. One year after the introduction of the pneumococcal
conjugate vaccine (PCV) in 2000, there was a 69% decrease in the
rate of invasive disease in children less than two years of age’.
Interestingly, the rates of invasive pneumococcal diseasein the elderly
have also decreased since the introduction of the vaccine, due to herd
immunity®. Numerous studies have shown the cost-effectiveness of the
PCV inreducing <5-year mortality of children globally.

Inthe UK, Hib vaccine wasintroduced in 1993 which was followed by
adramatic drop in infections caused by H. influenzae type b®.

Refusal of vaccination hasresulted in outbreaks of measlesin the recent
past in the USA and Europe®. A 5% reduction in MMR vaccination
coverage resulted in a 3-fold increase in annual cases of measles with
an addition of USD 2.1 million in public sector costs'.
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Impact of Immunization in Sri Lanka
Introduction

Sri Lanka has an immunization coverage of 99% in infancy, which is
among the highest rates in the world. Free health care, free education
resulting in high levels of literacy combined with the virtual absence of
vaccine hesitancy has contributed to this. However, the task is not yet
complete as afew more vaccines, such as those against pneumococci,
dengue and influenza need to be included in our NIP schedule in the
foreseeable future.

Table2. Milestonesof immunizationin Sri Lanka

Year Vaccine Year Vaccine

1886 | Smallpox 1995 | Launchingof National
Immunization Daysto
eradicate poliomyelitis

1949| BCG 1996 | Rubellavaccinefor women
of childbearing age

1961 | DTP 2001 | Measles and rubella (MR)
vaccine

1962 | Oral polio (OPV) 2001 | Introduction of new

immunization schedule:

DTP 2, 4, 6 and 18 months,
MR at 3 years, DT & OPV
a 5years, ald at 12 years

1963 | BCG for newborns 2003 | Hepatitis B vaccine

1969 | Tetanustoxoid for 2008 | Pentavalent vaccine
pregnant women including Hib vaccine

1978 | Launching of the EPI 2009 | Replacement of killed JE
by WHO vaccinewiththelive

attenuated vaccine
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1984 | Meadles vaccine 2011 | Inclusion of JE vaccinein

NIP schedule
1988 | JE vaccineinaphased |2011 | MMR vaccine
basis
1989 | Achievement of 2017 | HPV vaccine

Universal Childhood
I mmuni zation status

1991 | Tetanustoxoid 5 dose 2020 | COVID-19 vaccine
schedule for pregnant
women

Poliomyelitis

Sri Lanka has eliminated poliomyelitis, the last case being reported in
1993. Under guidance from the WHO, the oral polio vaccine (OPV) is
being gradually replaced by theinactivated polio vaccine (IPV). Thisis
a welcome move because there have been few cases of vaccine
associated paralytic poliomyelitis (VAPP), the incidence of whichis1
case per 2.4 million doses of OPV and appears to be higher after the
first dose. In Sri Lanka, only one case of VAPP has been diagnosed
since the introduction of OPV. As part of the global eradication
programme of poliomyelitis, a national committee of experts meets
regularly to review cases of acute flaccid paralysis (AFP).

Rubella

Prior to the introduction of the rubella vaccine, congenital rubella
syndrome (CRS) was amajor cause of congenital heart disease (CHD)
in children. It had been reported that CHD was the second commonest
cause of mortality in apaediatric unit at the Lady Ridgeway Hospital,
accounting for 25-33% of the deaths'>'34, The last major outbreak of
CRSwasin 1994 (275 cases) and in thefirst four months of 1995 (169
cases)®®. Themonovalent rubellavaccinewasintroduced in the national
schedule in 1996, meases-rubella (MR) vaccine in 2001, which was
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replaced with the measles-mumps-rubella(MMR) vaccinein 2011. The
WHO declared Sri Lankais rubella and congenital rubella syndrome
free in 2020%,

M easles

CDC estimated that there were 9.5 million cases of meas eswith 128,000
deaths, in 2021 globally*’.

Many children succumbed to measles prior to the introduction of the
vaccine in Sri Lanka in 1984. Protein-energy malnutrition was
precipitated in many survivors and vitamin A deficiency led to ocular
complications. Therewas an outbreak of measlesin 1999-2000 (15,000
cases) and 40% gave ahistory of vaccination®®, Subsequently, asecond
dose of measles vaccine was introduced at the age of 3 years to the
NIPschedulein 2011. Another smaller outbreak of measlesoccurredin
Sri Lankain 2014/2015. A significant number of the cases werein the
<1-year age group, prompting the Epidemiol ogy Unit to changethe age
of first MMR dose to 9 months from 1 year?®.

Diphtheria

Diphtheriawas rampant up to the 1970s and L ady Ridgeway Hospital
had a special tracheostomy ward to care for them. Many children died
due to complications of laryngeal diphtheria. At present, there are no
cases of laryngeal diphtheria being reported and there have not been
any fatalities for the past decades®.

Pertussis (whooping cough)

Over 1000 cases were reported annually until the late 1970s and many
children died, developed pulmonary complications or protein-energy
malnutrition. A gradual decline has been observed from the 1990s and
<100 cases have been reported from 2001 onwards?. In the mid-1990s
the use of an ineffective pertussis vaccine resulted in an outbreak of
pertussis?.
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Tuberculosis

Like the other vaccines in our NIP schedule, there is almost 100%
BCG coverageininfancy. Asaresult, complicated typesof TB such as
tuberculous meningitis, miliary TB, boneandjoint TB and renal TB are
very rare in children. Occasionally, BCGitis results after vaccination,
most probably dueto improper technique.

Tetanus

Around 2000 cases of tetanus per year were reported until the late
1970s. A gradual decline has been observed from the 1980s and <50
cases have been reported annually from 1997. In 2009, only 18 clinically
confirmed cases were reported. A few cases of tetanus are still being
reported among adults who were born before the introduction of DTP
vaccinein 1961. Since 2009, not asingle case of maternal or neonatal
tetanus has been reported®.

Japanese encephalitis (JE)

The first major outbreak of JE occurred in the North Central Province
(NCP) in 1985-6. There were 385 cases with 64 deaths. The disease
occurred in epidemic proportionsin the years 1986-7 and 1987-8. The
latter was the largest epidemic reported so far with 812 cases and 192
deaths. It later spread to three adjoining districts outside the NCP,
The inactivated JE vaccine was introduced on a phased basis in the
prevalent areasin 1988. Later in July 20009, it wasreplaced with thelive
attenuated JE vaccine SA 14-14-2, which is less costly and required
only asingle dose, compared to the former vaccine which required 3-4
doses. In 2009, it was included in the NIP schedul €.

I nfluenza vaccine

Theinfluenzavaccineisavailableintwo formulations, one each for the
northern and southern hemispheres. It isavailable in the private sector
and isrecommended for highrisk children (E.g. congenital heart disease
and nephrotic syndrome), pregnant women and adults over 65 years of
age. It hasto be given annually.
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Human rabies vaccine

Human rabiesis still reported in our country although it is an island.
However, with the vaccination of dogs and the use of post exposure
prophylaxis for humans, deaths from rabies have gradually decreased
from 377 (2.9 per 100,000 population) inmid 1970sto 31in 2021%. The
use of intra-dermal vaccination hasresulted in asignificant reductionin
expenditure?.

Other vaccines

There aretwo vaccinesin our NIP schedule that prevent malignancies;
hepatitis B vaccine (HBV) prevents primary hepatoma of theliver and
human papillomavirus (HPV) vaccine prevents cervical cancer. In Sri
Lanka, thefourth commonest cause of malignancy infemalesiscervical
cancer®, The HPV vaccine was introduced in Sri Lankain 2017, for
10-year-old girls as a 2 dose course®.

There are afew vaccines such as the pneumococcal conjugate vaccine
(PCV 14), rotavirus, varicella and hepatitis A vaccines which are
available in the private sector but not in the state sector as yet.
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CHAPTER 2
IMMUNOLOGICAL BASISOF
VACCINATION

I ntroduction

This may be active, whereby the immune system is recruited to
provide protection against the disease/ infection or passive, where
exogenous protectionisprovided, albeit, temporarily.

I mmuni zation aims to artificially induce immunity against disease.

Normal immune response

Célls of the immune system

The immune system provides protection against infectious agents.
Classically, the systemisdivided into theinnate immune system and the
specific or acquired immune system. Theinnateimmune system consists
of cells(monocytes, macrophages, dendritic cells, neutrophils, eosinophils
and natural killer cells) and molecules (complement, cytokines,
chemokines etc.) while the specific immune system is composed of
lymphocytes. These include B lymphocytes producing antibody and
subsets of T lymphocytes including CD4+ T lymphocytes (“helper T
cells’) and CD8+ cytotoxic T lymphocytes. The CD4+ T lymphocytes
arefurther divided into:

* Thl cells- producing inflammatory cytokines such asinterferony
(IFN ), for immunity against intracel lular pathogens

* Th2cells-producingIL 3andIL 5, for anti-hel minthic immunity
* Th17 cells-against extracel lular bacteria colonising the mucosa

* Follicular helper cells(Tfh)-are present in secondary lymphoid organs,
for the generation of high affinity antibodies

* Regulatory T cells-control immune responsesand maintaintol erance™?
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Activation of the innate immune system

The innate immune system recogni ses the pathogen and subsequently
activatesthe specificimmune system?, which then actsin concert against
the infection. Pathogens that enter the body through skin/mucous
membranes are taken up by resident antigen presenting cells (APC) in
thesetissues. Themain APCisthedendritic cell. Blood borne pathogens
are directly taken up by dendritic cellsin the white pulp of the spleen.
The APC and molecules of the innate immune system have pattern
recognition receptors (PRR), for example, tall likereceptors (TLR) that
can recognize conserved foreign molecules found only on pathogens
(pathogen associated molecular patterns or PAMPS). Recognition is
followed by activation of these cellsand molecules. Dendritic cellsfound
inthe skin and other sitesare crucial in the subsequent activation of the
specific immune system®. The dendritic cell senses potential ‘ danger’
when recognizing PAMPs. Recognition is followed by uptake of the
pathogen and activation of the dendritic cell and other APC. Activation
occurs in the presence of pathogens.

Thisleadsto
 production of cytokinesand chemokinesresulting ininflammation

* up-regulation of co-stimulators onthe APC, essential for successful
antigen presentationto T cells

* |ocalisation of the pathogen containing APC to the draining lymph
node

During this process, the dendritic cells internalise the pathogens and
present peptides derived from the microorganisms, in conjunction with
major histocompatibility complex (MHC) class Il molecules on its
surface. Viruses infecting dendritic cells produce virus coded peptides
inthe cytoplasm. These peptidesare presented in conjunction withMHC
Class| molecules.

Activation of the specific immune system

T and B cells have receptors that recognise antigen. Most circulating
lymphocytes recognise non-salf antigen?. Lymphocytescirculatein the
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body between blood and peripheral lymphoid tissue (cell trafficking).
Activated dendritic cells present peptides derived from pathogens, in
conjunctionwith MHC Class |1 moleculesto CD4+ T cellsinthe T cell
areas of thelymph nodes and spleen. The CD4+ T cell will be activated
only if second signals are provided by co-stimulatory moleculeson the
surface of dendritic cells. These co-stimulators are up-regulated only if
PAMPs are recognized by the dendritic cells. As these patterns are
only found on pathogens, the dendritic cell will only activate non-self-
reacting CD4+ T cells. Depending on the pathogen and the cytokine
milieu around the reaction, the CD4+ T cells become either armed
effector Thl or Th2 cells; Tfh cells or memory cells.

Dendritic cells which are activated by microorganisms such as M.
tuberculosis produce cytokines that switch a naive CD4+ T cell to an
activated Thl cell, while helminthsand some bacterial pathogensinduce
aTh2 response. Thl cells produce cytokines (IL 2, IFN v) that activate
CD8+ cytotoxic T lymphocytes, B lymphocytesand macrophages, while
Th2 cells activate B lymphocytes by producing IL 4, 5 and 13. In the
germinal centers, Tfh cells activate B lymphocytes to produce T
dependent antibodies.

Humoral immunity

B cellsthat recognise protein antigens need help from CD4+ T cellsto
produce antibody. Theinitial B cell responsetakes placeextra-follicularly
(outsidethegerminal centre)?, with helpfrom Thl and Th2 cells, resulting
in the production of low affinity IgM and asmall amount of 1gG. This
occurs within a few days of the infection/immunization and is short
lived. This is followed by a response in the germinal centre. B cells
moveinto the germinal centre and encounter their cognate antigen found
on the surface of follicular dendritic cells (FDC). The FDC and Tfh
cellsprovideactivation and survival signalstotheB cell, which proliferate,
producing a clone of daughter cells. These daughter cells have antigen
binding receptors (immunoglobulin molecules found on the surface of
the B cells) which have undergone point mutations (somatic
hypermutation). These mutations are confined to the antigen binding
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site of the receptor. B cells with receptors with a greater fit (affinity)
would bind to the cognate antigen and survive, while those with aweaker
fit would undergo apoptosis. The surviving B cellswould differentiate
into long lived plasmacellsor memory B cells. With time, high affinity
(affinity maturation) IgG, IgA and IgE antibodies are produced (isotype
switching) by plasmacells, somebeing long lived. Memory B cellsare
capable of producing high affinity, class switched antibody with great
rapidity, after re-exposure to the same microorganism. Affinity matu-
ration, isotype switching and memory need T cell help and are hallmarks
of antibody responses to protein antigens. T cell help is provided in
germinal centersby Tfh cells. Thisresponsetakes 10-14 daysto appear
and terminates in 3-6 weeks. Peak antibody concentrations occur 4-6
weeks after primary immunization.

Polysaccharide epitopes such as the capsules of S. pneumoniae and
H. influenzae, do not activate CD4+ T cell<%. A subset of B cellsin the
marginal zone of the spleen, assisted by marginal zone macrophages,
produce intermediate affinity 1gG (T independent antibodies).
Polysaccharides are poorly immunogenic in children under 2 years, till
maturation of the marginal zone. As T independent responses do not
produce memory cells, subsequent re-exposure evokes arepeat primary
response. In some instances, revaccination with certain bacterial
polysaccharides may even induce lower antibody responses than the
first immunization, aphenomenon referred to as hyporesponsiveness®.

Antibodies provide protection against extra-cellular organisms, such as
capsulate bacteriaor virusesduring an extra-cellular phase. IgA provides
mucosal immunity, preventing infection by bacteriaand virusesthrough
the mucosa; IgM provides quick responses to blood borne pathogens
while 1gG protects blood and tissues.

Cell mediated immunity

Protection against intracel lular microorganismsisthrough cell mediated
immunity. Virusesinfect cellsand produce virus derived proteinsin the
cytoplasm. Peptides derived from these proteinsare presented on MHC
Class | molecules by all nucleated cells. These are recognised by
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previoudy activated cytotoxic T lymphocytes and the infected cell is
destroyed. Microorganismsresiding in intracellular vesicles of macro-
phages such as M. tuberculosis, are dealt with by Thl cells activating
the macrophage, resulting in intracellular killing of the bacteria.
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Figure: Normal immune response
(Courtesy: Dr. Dhanushka Dasanayake)

Vaccines

“A vaccineisabiological product that can be used to safely induce an
immune response that confers protection against infection and/or disease
on subsequent exposure to a pathogen”®. There are two main types of
vaccines, liveand non-live.
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The different types of vaccines are®.

e Live attenuated (MMR vaccine)
* Non-live

o Killedwholeorganism (IPV)

o Subunit (purified protein, recombinant protein, polysaccharide,
peptide) (HPV)

o Virus-like particle (HPV)
o Outer membrane vesicle (Meningococcal B vaccine)
o Viral vectored (SARS-CoV-2)

o Nucleic acid vaccines (MRNA and DNA vaccines) (SARS-
CoV-2)

o Toxoids(Tetanus)

Livevaccinesare attenuated i.e. they have areductionin virulence due
to deliberate or natural changes in the virulence genes. When given to
immunocompetent hosts, they havethe ability to replicate sufficiently to
produce astrong immune response, without causing disease. They have
apotential for uncontrolled replication leading to disease in immuno-
compromised subjects (E.g. BCG). Non-live vaccines do not pose such
athreat but may not produce a strong immune response in immuno-
compromised individuals®.

New vaccines

Theviral vector vaccines (replicating or non-replicating) are recombinant
constructs, wherethe vector genome has been modified with the addition
of the target genetic sequence from the pathogen. After transcription
and tranglation in the cytoplasm of the host cells, the target peptideis
presented to the immune system with signals from the vector, which
induces a strong immune response, both humoral and cell mediated,
without the need for adjuvants®.
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MRNA vaccines have been used against SARS-CoV-2°. They comprise
synthetic mMRNA moleculesformulated in alipid nanoparticleasadelivery
system. The vaccine is endocytosed and directed to the cytosol, where
it is tranglated to produce peptides®. A DNA vaccine against SARS-
CoV-2isasoavailable’. DNA for the Sproteinisenclosedin aplasmid
vector, which isthen translated in host cells.

Immune response to vaccines

Vaccines are administered to prevent clinical disease. However, some
vaccines prevent infection or colonisation, thereby preventing trans-
mission of the pathogen, inducing herd immunity®.

All vaccines (except the BCG vaccine) mainly confer protection by
inducing antibodies®. However, most vaccinesinduceaT cell response
as well. It is probable that, while antibodies assisted by Th cells
prevent infection, cytotoxic T cells(CD8 T cells) control and clear the
infection®.

The nature of the immune response depends on the type of vaccine.
Live and most non-live vaccines evoke a T dependent response,
producing high quality antibody and memory B cells. Polysaccharide
vaccines (E.g. pneumococcal 23 valent vaccine) evokeaT independent
response* where the 1gG produced is of poor quality (affinity) and
memory B cells are not produced. However, conjugation of the
polysaccharide with a protein (conjugate vaccines) activates Tth cells
and thereby evokes a T dependent response.

I nactivated, subunit, conjugate vaccineswill evoke antibody responses.
Live vira vaccines/vira vector vaccines will, in addition, activate
cytotoxic CD8+ T lymphocytes. These cytotoxic T lymphocytes limit
the spread of infections by killing infected cells and secreting antiviral
cytokines.

MRNA vaccines produce both humoral and cell mediated immunity®.

The effector mechanisms of vaccine immunity are given in the table.
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Table. Effector mechanismsof vaccines?

Immune response | Mechanism of action

Antibody Preventsinfection with extra-cellular

pathogens by

e Neutralization (prevent entry into cells)

* Opsonophagocytosis (clearance of
pathogens by neutrophilsand
macrophages)

* Complement activation

¢ Bindingtotoxinsand prevent their

function
CD8T cdls * Directkilling of infected cells
e |ndirectkilling by producing antimicrobia
cytokines
CD4T cells Reduction, control and clearance of
pathogens

* Thi- intracellular pathogens

* Th2- extracellular pathogens (bacteria
and helminths)

e Th17- mucosal pathogens
e Tfhcels providehdpto B lymphocytes

Vaccineinduced immunity ismainly dueto |gG antibodies. Theefficacy
of thevaccine dependsonthe quality of theantibody (avidity, neutralizing
ability and specificity), whereas long term protection is due to the
persistence of protectivelevelsof antibody and/or presence of memory
B lymphocytes capabl e of rapidly producing high quality antibodies after
re-infection®. Memory cells are important in vaccine responses. In
vaccinees, aninfectionwill activate memory B cellsleading to production
of antibodieswithin 3-4 days. Ininfectionswith ashort incubation period
(IP) such as with H. influenzae type b, vaccinees whaose antibody
levelshave waned below the protective threshold may developinfection
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and clinical disease due to the delay in activation of memory B cells.
However, when the IP is prolonged, as with hepatitis B infection, the
vaccineeisprotected evenif antibody isnot detected, asthereissufficient
timefor memory B cellsto respond. For infectionswith ashort incubation
period, where the antibody responses wane, provision of booster doses
may be needed to sustain antibody levels above protective levels. For
certain vaccines, however, (E.g. yellow fever), theantibody levelspersist
above protective levels after one dose, thereby conferring lifelong
immunity.

For protection against bacterial diseasesthat result from the production
of toxins (tetanus and diphtheria) the presence of long-lasting antitoxin
antibody and memory B cells are necessary, ensuring the presence of
antitoxin antibody at the time of exposureto the toxin®.

For infections which originate at mucosal sites, transudation of serum
IgG will limit colonisation and invasion. Thisisdueto pathogensbeing
prevented from binding to cell sand receptorsin the mucosa. Transudation
will only occur if sufficient neutralizing antibody ispresent in the serum.
Polysaccharide vaccines and most inactivated vaccines do not provide
mucosal protection and therefore do not provide sterilising immunity?.
If the pathogens breach the mucosa, however, 1gG in serum will
neutralise the pathogen, activate complement and facilitate phagocytosis,
thereby preventing spread within the body.

Some vaccines (E.g. oral polio, rotavirus and nasal influenza) will
stimulate production of 1gA antibody at mucosal surfaces, thereby limiting
virusshedding.

Antibody responses areineffective against intracel lular organismssuch
as M. tuberculosis. Thereis evidence that a CD4+ Th1l response, with
production of IFN v leading to activation of infected macrophages is
elicited following BCG vaccination®. IFN y producing CD4 cells may
be useful ininfantswho have been immunized with the measlesvaccine
at 6 months. Due to interference of maternal antibodies, an antibody
response may not have been evoked, and they are susceptibleto meades.
However, the presence of IFN y producing CD4 cells may help clear
the infection®. The whole cell pertussis vaccine given in infancy may
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provide longer efficacy due to the presence of CD4 cells, even though
the antibody levels have waned®.

Antibody alone may prevent infection, but disease attenuation and
clearance of infection are mediated by T cells, even in the absence of
antibody?.

Correlates of protections

The mere presence of antibody does not indicate that the patient is
protected. A formal demonstration that a specific marker (antibody titre
or anumber of antigen specific cells) providesvaccineinduced protection
isneeded. Such correlatesof protection (i.e. antibody titres) have been
identified for a number of diseases.

Determinants of primary vaccine response
* |ntrinsicimmunogenicity of thevaccine
* Type of vaccine

o Livevira vaccinesdlicit better responses than non-live
vaccines. Thisisdueto live vaccines

* having sufficient PAMPs to efficiently activate immature
dendritic cells, a key requirement for the development of
specificimmunity.

* multiplying at thesite of inoculation and disseminating widely,
and being taken up by dendritic cells at many sites. These
dendritic cells are then activated and are carried to many
peripheral lymphoid organs, where activation of antigen
specific B and T lymphocytes occurs. As the immune
response occursat multiplesites, liveviral vaccinesevokea
strong immune response persisting for decades. Due to the
early and efficient dissemination of thevirus, thesiteor route
of inoculation does not matter (E.g. SC versus IM). BCG
vaccineactssimilarly, by multiplying at the site of inoculation
and at distant sites as well.
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o Non-livevaccines

* may have enough PAMPs to activate dendritic cellsbut in the
absence of microbial replicationthisactivationislimitedintime
and is restricted to the site of inoculation®. As the immune
response is restricted to the local lymph nodes, it is weaker
than with a live vaccine. Therefore, repeated booster doses
are necessary. Asonly theregional nodesareinvolved, multiple
non-live vaccines can be given simultaneously, provided the
inoculations are performed at different sites. Booster doses
areineffectivewith polysaccharide vaccinesasmemory B cells
are not produced.

* rarely induce high and sustained antibody responses after a
singledose. Therefore, primary immunization schedulesusualy
include at least two doses, repeated at aminimum interval of 4
weeksto generate successive waves of B cell responses. Even
s0, the response usually wanes with time.

Dose —As arule, higher doses of non-live antigens, up to a certain
threshold, elicit higher primary antibody responses. Thismay be
particularly useful when immuno-competenceislimited E.g. for
hepatitis B immunization of patientswith end stage renal failure

Route— Theroute of inoculation isimportant. The dermis has many
dendritic cells, and for example, the rabies vaccine given
intradermally at afraction of the IM dose can evoke an equally
good response. Wherethe vaccineisnot very immunogenic (E.g.
hepatitisB vaccine), IM injectionsare preferred over SCasmuscle
tissue has more dendritic cells than adipose tissue?™°.

Nature of the protein carrier
Genetic composition of theindividual

Age-—responsesat the extremes of age areweaker and less persistent.
In the elderly, this is due to the decline in immune function
(immunosenescence)®. Provision of additional signalsto theimmune
system, using certain adjuvants (ASO1, MF 59) may overcomethis.
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* The interval between 2 doses of vaccines may determine the
immunogenicity of the vaccine. For example, withamRNA vaccine
against SARS-CoV-2 (BNT162b2-Pfizer BioNTech), aninterval of
6-14 weeks resulted in a greater titre of neutralising antibodies, as
well as a more sustained T and B cell response compared to an
interval of 3-4 weeks!.

* Theimmunogenicity of vaccines may be boosted and broadened by
mixing and matching vaccines (heterologous prime boost), as was
seen with vaccines against SARS-CoV-2*2. For example, mixing the
adeno virus vector (adeno virus 5 and adeno virus 26, in the Gam-
COVID-Vac/Sputnik V) gave better results than using the same
vector; priming with an adenovirus vector vaccine (ChAdOx1-S
Oxford/AstraZeneca) and boosting with an mRNA vaccine
(BNT162b2) gave better cell mediated and antibody responses than
giving 2 doses of the adenovirus vector vaccine, and comparable
antibody responses and better cell mediated responses compared to
2 doses of the MRNA vaccine. The reason for this phenomenon is
not clear.

Deter minants of duration of vaccine response

Plasma cellswhich produce antibodies are usually short lasting, whilea
few plasmacells produced in the germinal centre may survivefor long
periods in the bone marrow. These cells are responsible for the
maintenance of protective antibodiesfor long periods®. Thisoccurs most
efficiently with live vaccines, less efficiently with non-live vaccines, but
not with polysaccharide vaccines®. Live viral vaccines are the most
efficient at evoking long lasting immune responses that may persist
lifelong dueto the presence of viral antigensthat may regularly activate
theimmune system. However, whilelivevaccinesaremoreimmunogenic
than killed/subunit vaccines, they still do not confer durable protection
comparable to natural infection. Therefore, most live vaccines need
booster doses (E.g. varicella, measles, live JE, oral palio, etc)®.

The interval between doses is important. Two doses given one week
apart may evoke arapid short-lived response, whereas 2 doses 4 weeks
apart may be longer lasting®.
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Vaccination at extremes of age or in patients with chronic disease may
evoke short lived responses.

Booster doses

Theaffinity maturation processin the germinal centretakesupto afew
months after compl etion of the germinal centrereaction. Itistherefore,
customary to boost theimmune response at 6 months (E.g. 0-1-6 months
with aprime-prime-boost regime)®. A secondary antigen exposure (boost)
will give better affinity antibodies.

Adjuvants

Adjuvants enhance the magnitude and duration of the immune
response', including seroconversion rates, dose sparing and reduction
of doses'®. The mechanism of action of adjuvants includes activating
theinnate immune system, by stimulating PRR such as TLR. PRR are
activated by PAMPs or by damage associated molecular patterns
(DAMPs), which are signals released by the host after cell death or
damage. Adjuvants contain PAMPs or cause the release of DAMPs,
for example, alum causing release of uric acid. Adjuvants also prolong
antigen delivery at thesite of inoculation, thereby recruiting moredendritic
cells®.

Human adjuvants such as

* Alum — an aluminum salt-based adjuvant such as tetanus toxoid
containing vaccines

¢ Qil-in-water emulsions—such asMF59 and A S03 with theinfluenza
vaccines activate DAMPs.

A new group of adjuvants, Adjuvant System (A S) has been formul ated,
which are a combination of established adjuvants such as alum or
emulsions, with animmune potentiator, such as monophosphory! lipid A
(MPL)¥. MPL isanatural agonist recognized by TLR 4 on APC, with
resultant activation of the specific immune system. MPL is combined
with alum to formulate A S04, which isthe adjuvant that is used in one
of the licensed HPV vaccines’”. TLR agonists enhance the immune
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response, such that the antibody levels reached is higher with the HPV
and HBV vaccines containing ASO4, compared to the vaccines
containing alum. In addition, the efficacy of the HPV vaccine containing
ASO4 is 100% even after 9 years, indicating the durability of the
response’*. ASOL1 contains two immuno-stimulatory molecules, MPL
and the saponin QS-21, formulated together in liposomes'’. Thisisused
in the malaria and zoster vaccines'’.

The TLR 9 agonist CpG 1018, an oligo nucleotide, is a potent T cell
adjuvant and stimulates strong B cell and NK cell activation, and is
included in a Hepatitis B vaccine licensed for adults'*. An inactivated
SARS-CoV-2 vaccine, “Covaxin”, incorporates a new adjuvant,
idazoquinoline (Algel-IMDG), which also activates TL R, in thisinstance
TLR 7/8%,

Summary

All vaccines produce antibodies which can neutralise extracellular
pathogens. Conjugate vaccines, toxoids, inactivated vaccines and live
attenuated vaccines produce high affinity antibody and memory cells
unlike polysaccharide vaccines. Polysaccharide vaccinesare made more
immunogenic by conjugation with aprotein carrier.

Liveviral vaccinesevoke cytotoxic T lymphocyte responses which act
against intracellular pathogens. Similarly, the BCG vaccine activates
Th1l cells, whose cytokines hel p macrophages control M. tuberculosis.
Livevird vaccinesproducelong lasting, evenlifelongimmunity compared
to non-livevaccines.

Adjuvants potentiate immune responses in some non-live vaccines.
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CHAPTER 3
GENERAL INFORMATION ON VACCINES

Introduction

accines contain weakened or inactivated whole or parts of a

particular organism (antigen) that trigger an immune response

within the body. Some newer vaccines contain the blueprint
for producing antigens rather than the antigen itself. Regardless of the
type, this weakened version will not cause the disease in the person
receiving the vaccine, but it will prompt their immune system to respond
much as it would have, on its exposure to the actual pathogen.

Vaccines are highly complex biological products, where batch to batch
variation is inevitable even when produced by the same manufacturer.
By adhering to good manufacturing practices (GMP), continuous quality
control procedures and maintaining cold chain at all times, the
manufacturer assures safety, immunogenicity and efficacy of vaccines.

As a vaccine non-producing country, Sri Lanka maintains the quality,
safety and efficacy of procured vaccines through a stringent process of
registration, lot release, monitoring of adverse events following
immunization (AEFT) and having access to a laboratory for quality testing
when necessary.

Types of vaccines!

They could broadly be categorized as either live or non-live vaccines.
Live

* Live attenuated

Non live

* Killed whole organism

* Toxoid
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* Subunit (purified protein, recombinant protein, polysaccharide,
peptide)

* Virus-like particle
* Quter membrane vesicle

* Protein-polysaccharide conjugate

Novel vaccines
e Viral vectored

* Nucleic acid vaccine

Live attenuated vaccines

These vaccines contain whole bacteria or viruses which have been
“weakened” (attenuated) so that they evoke a protective immune
response but do not cause disease in healthy people.

E.g. rotavirus, MMR, varicella, BCG vaccines

Inactivated vaccines

These vaccines contain whole bacteria or viruses which have been
killed or have been altered, so that they cannot replicate.

E.g. IPV (inactivated polio), inactivated flu vaccine, hepatitis A, rabies,
inactivated JE

Subunit vaccines

These vaccines typically contain one or more specific antigen/s (or
“flags”) from the surface of the pathogen.

Subunit vaccines usually do not evoke a strong or long-lasting immune
response compared to live attenuated vaccines. They usually require
repeated doses initially and booster doses subsequently. Adjuvants are
often added to subunit vaccines. These are substances which help to
strengthen and lengthen the immune response.

E.g. hepatitis B, HPV vaccine
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Recombinant protein vaccines

Recombinant vaccines are manufactured using bacterial or yeast cells.
A small segment of DNA coding for the relevant antigen from the target
organism is inserted into the manufacturing cells through genetic
engineering. The purified peptides/protein (the antigen) produced by
the host cell is used as the vaccine.

E.g. hepatitis B, HPV vaccine

Toxoid vaccines

Some vaccines are made with inactivated versions of toxins termed
‘toxoids’ which are non-toxic but immunogenic.

E.g. diphtheria and tetanus toxoids

Conjugate vaccine

Less immunogenic polysaccharide vaccines are conjugated to a protein
to make it more immunogenic.

E.g. Hib, PCV (pneumococcal conjugate vaccine), MenACWY

Newer vaccine types
Nucleic acid vaccines

These vaccines work in a different way to other vaccines, in that these
do not supply the protein antigen to the body. Instead, these provide the
genetic instructions of the antigen to cells in the body to produce the
antigen, which stimulates an immune response. Nucleic acid vaccines
are quick and easy to develop, and provide significant promise for the
development of vaccines in future.

RNA vaccines

RNA vaccines use messenger RNA (mRNA) inside a lipid
membrane. This membrane protects the mRNA when it first enters
the body and also helps it to enter cells by fusing with the cell
membrane. Once the mRNA is inside the cell, it is translated into

30 SLMA GUIDELINES AND INFORMATION ON VACCINES | EIGHTH EDITION | 2023



the protein antigen. The mRNA typically lasts a few days, but
sufficient antigen is manufactured to stimulate an immune response.
It is then naturally broken down and removed by the body. RNA
vaccines are not capable of combining with the human genetic code
(DNA). The mRNA vaccines are highly unstable and their global
use is limited by ultracold storage requirements.

E.g. Pfizer BioNTech and Moderna COVID-19 (mRNA-1273)
vaccine

e DNA vaccines

DNA is more stable than mRNA, therefore, it does not require the
same stringent storage conditions. The DNA vaccines are typically
administered with a technique called electroporation. This uses low
level electronic waves to allow the host cells to take up the DNA
vaccine. DNA must be translated to mRNA within the cell nucleus
before it could be translated to protein antigens which stimulate an
immune response.

There are several DNA vaccines under development.

E.g. ZyCov-D for COVID-19 infection registered in India

Viral vectored vaccines

Viral vectored vaccines are produced utilizing a new technology.
Nucleic acid coding the antigen of a target organism is incorporated
into the genome of a harmless vector virus which then delivers the
genetic code to the host cells to produce a protein. The proteins that
are produced stimulate an immune response against the target
organism.

Viral vector vaccines could be replicating or non-replicating.

* Replicating

Replicating viral vectors retain the ability to make new viral particles
alongside delivering the vaccine antigen when used as a vaccine
delivery platform. As with live attenuated vaccines, these have the
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inherent advantage of a replicating virus, such that it could provide
a continuous source of vaccine antigen over an extended period of
time. These vaccines produce a stronger immune response compared
to non-replicating vaccines, and therefore, a single dose of vaccine
may be sufficient to offer protection.

E.g. Ebola vaccine - Ervebo (rVSV-ZEBOV) uses a recombinant
vesicular stomatitis virus

Non-replicating

Non-replicating viral vectors do not retain the ability to make new
viral particles during the process of delivering the vaccine antigen
to the host cells. This is because the key viral genes that enable the
virus to replicate have been removed (replication deficient). The
immune response is generally weaker than with replicating viral
vectors and booster doses are likely to be required.

E.g. Oxford/AstraZeneca (ChAdOx1-S [recombinant] vaccine) —
for COVID-19

Routes of administration

Different routes are used to administer different vaccines

Oral route: administered by mouth (OPYV, rotavirus vaccines)

Subcutaneous route (SC): injected into the area just beneath the
skin into the fatty, connective tissue (MMR, varicella, yellow fever)

Intramuscular route (IM): injected into muscle tissue (tetanus
containing vaccines, hepatitis, pneumococcal vaccines)

Intradermal route (ID): injected into layers of the skin (BCG, rabies,
IPV)

Intranasal route: administered into the nose (live influenza vaccine)

Interchangeability of vaccines

Similar vaccines made by different manufacturers could differ in the
number and amount of their specific antigenic components and
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formulation of adjuvants and conjugating agents, thereby eliciting different
immune responses. Wherever possible, effort should be made to complete
a series with vaccines produced by the same manufacturer. Although
data documenting the effects of interchangeability are limited, most
experts have considered vaccines interchangeable when administered
according to their recommended schedule and dosing regimen. According
to recommendations from the American Academy of Pediatrics (AAP)
or Advisory Committee on Immunization Practices (ACIP), approved
vaccines that may be used interchangeably from different manufacturers,
include diphtheria and tetanus toxoids, hepatitis A, hepatitis B and rabies
vaccines?.

If different brands of a particular vaccine require a different number of
doses for series completion and a provider uses different brands in the
primary series, then the higher number of doses is recommended for
series completion?.

Lapsed immunizations

A lapse in the immunization schedule does not usually require
recommencing the entire series. If a dose of vaccine is missed,
immunization should be given at the earliest possible opportunity. In the
case of children whose immunizations have been missed or postponed,
their immunization chart should be flagged to remind health care
professionals to complete immunization schedules at the next available
opportunity.

Unknown or uncertain immunization status

A physician may encounter some children with uncertain immunization
status. Many young adults and some children do not have adequate
documentation of immunizations and recollection by the parent or
guardian may be of questionable validity. In general, these persons should
be considered disease susceptible and appropriate immunizations should
be administered. There is evidence that administration of measles,
rubella, MMR, varicella, Hib, hepatitis B or polio vaccine to already
immune recipients, is not harmful. Tdap rather than DTP should be
given to those 5 years of age or older’.
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Simultaneous administration of vaccines

Most vaccines could be simultaneously administered safely and
effectively. Healthy infants, children and adults have sufficient
immunological capacity to respond to multiple vaccines.

Simultaneous administration of IPV, MMR, varicella or DTP vaccines
results in rates of seroconversion and adverse effects similar to those
observed when the vaccines are administered at separate visits>.

When vaccines are administered simultaneously, separate syringes
and separate sites should be used. Injections into the same extremity
should be separated by at least 1 inch, so that any local reactions
could be differentiated.

Individual vaccines should never be mixed in the same syringe unless
they are specifically licensed and labelled for administration in one
syringe’.

If parenteral live vaccines are not administered concurrently, a
minimum gap of 4 weeks should be kept between immunizations®.

There is no required interval between administration of a live vaccine
and an inactivated vaccine or between inactivated vaccines.

If an inactivated vaccine and an immunoglobulin product are indicated
concurrently (e.g. hepatitis B vaccine with HBIG, rabies vaccine
with RIG), they should be administered at separate anatomical sites.

Live vaccines administered by the oral route (OPV, rotavirus vaccine,
oral typhoid) do not interfere with each other if given simultaneously.
These vaccines may be given at any time before or after each other.

Live vaccines should not be given within three months of receiving
immunoglobulin, blood or blood products (refer Chapter 33).
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Antimicrobial therapy and vaccination

Antimicrobial therapy is not a contraindication to vaccination, with the
following exceptions?;

* Vaccination with oral typhoid vaccine (Ty21a) should be delayed for
>72 hours and oral cholera vaccine for >14 days after administration
of antibiotics

* Antibiotics should not be taken within 72 hours of the last dose of
Ty21a vaccine

* Antiviral agents active against herpes viruses (such as acyclovir)
may interfere with the response to varicella-containing vaccines

* Antiviral agents active against influenza virus (such as zanamivir
and oseltamivir) may interfere with the response to live attenuated
influenza vaccine

Vaccine safety

Although immunization has successfully reduced the incidence of
vaccine-preventable diseases, vaccination could cause both minor and
rarely, serious side effects. Public awareness and controversy about
vaccine safety has increased primarily because of the increase in vaccine
coverage and safety vigilance, which has resulted in an increased number
of adverse events reported after vaccination. Such adverse events
include both true reactions to vaccine and more often events coincidental
to, but not caused by vaccination. When allergens such as gelatin or
egg proteins are components of the formulation, the rate of serious
allergic reactions may be higher. Nevertheless, potentially life-threatening
reactions like anaphylaxis to vaccines are still a rare event. The estimated
incidence of anaphylaxis was 1.3 per million vaccine doses administered
for all vaccines®.

Despite concerns about vaccine safety, vaccination is still safer than
accepting the risk of diseases these vaccines would prevent. Unless a
disease has been eradicated (E.g. smallpox), failure to vaccinate
increases the risk to both the individual and the society®.
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Allergy to vaccine components

Vaccine components could cause allergic reactions in some recipients.
These reactions could be local or systemic and could include anaphylaxis.
The vaccine components responsible could include the vaccine antigen
or excipients like animal proteins, antibiotics or stabilizers (such as
gelatin)®.

Allergy to egg protein

Presently available influenza and yellow fever vaccines contain egg
proteins in trace amounts. Yellow fever vaccine is contraindicated in
persons who have a history of anaphylaxis to egg protein®. The risk of
an allergic reaction to influenza vaccine in patients with egg allergy is
very low, probably due to the very low amount of ovalbumin in the
vaccine. Any such theoretical risk is far outweighed by the risk of such
patients remaining unvaccinated. Thus, persons with egg allergy of any
severity including anaphylaxis, may receive influenza vaccine. Persons
with a history of suspected egg allergy, should be evaluated by an
immunologist to determine the status of their allergy, but this should not
delay their influenza vaccination when indicated. Skin testing with the
vaccine and fractionating the dose are not necessary. The vaccine should
be administered in a medical setting where anaphylaxis could be
recognized and treated’.

Allergy to bovine/porcine gelatin or bovine serum
albumin (BSA)

The varicella, MMR and live JE vaccines contain bovine/porcine
products. A few patients allergic to cow’s milk or red meat (beef/pork/
mutton) may develop allergic reactions following immunization with these
vaccines. While gelatin is the culprit allergen in the West and Japan,
BSA is implicated in Sri Lanka®. Patients who develop anaphylaxis to
cow’s milk or red meat should consult a specialist before immunization
with the MMR, live JE or varicella vaccine.
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Contraindications and precautions

Contraindications and precautions to vaccination are conditions under
which vaccines should not or may not be administered.

The only contraindication applicable to all vaccines is a history of a
severe allergic reaction (anaphylaxis) after a previous dose of vaccine
or to a vaccine component.

Severely immunocompromised persons should not receive live
vaccines. However, there are exceptions (refer Chapter 31).

Children who experienced encephalopathy within 7 days after
administration of a previous dose of diphtheria and tetanus toxoids
and whole-cell pertussis vaccine (DTP), or with acellular pertussis
(DTaP or Tdap) not attributable to another identifiable cause, should
not receive additional doses of a vaccine that contains pertussis.

Because of the theoretical risk to the fetus, women known to be
pregnant should not receive live attenuated vaccines®.

Injection techniques

A vaccine recommended to be administered through the intramuscular
route (such as adjuvanted vaccines), should not be administered sub-
cutaneously.

All parenteral live viral vaccines are recommended to be administered
subcutaneously.

Subcutaneous (SC) injections

Dermis ——m £
Fatty tissue

1}
(subcutaneous) I : A
! . > g
I3

Muscle tissue ——m

Subcutaneous injections are recommended to be administered at a 45° angle.
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* Needle size:

Subcutaneous injections go into the fatty tissue below the skin and
require a smaller, shorter needle. A needle that is ' inch to 5/8 of an
inch long with a gauge of 25 to 27 is usually recommended to
administer the vaccine’.

* Sites recommended for subcutaneous
injections:

Upper Arm: Deltoid region
Abdomen: On either sides of the umbilicus D

Thigh: Antero-lateral region .D

Sites on the body where
a subcutaneous injection
can be given

Intramuscular (IM) injections

Fatty tissue __g
(subcutaneous) i

Intramuscular injections are recommended to be administered at a 90°
angle.
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All adjuvanted vaccines should be given IM.

* Sites recommended for intramuscular injections:
Infants — Antero-lateral thigh
Children over 1 year and adults — deltoid region

* Needle size:

Intramuscular injections go into the muscle below the subcutaneous
layer. Therefore, the needle must be thicker and longer to ensure
that the vaccine is injected into the muscle.

Pull back the plunger to make sure that you are not in a blood vessel
before injecting the vaccine. Needles that are 23-25G and 1 to 1.5
inches long are usually appropriate’.

* Sites recommended for IM injections:

Intradermal (ID) injections

For intradermal injection, a needle of 27G and 3/8 to %4 inch (1-2 cm) is
inserted into the skin parallel to the skin surface, with the bevel of the
needle facing upward.
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A wheal should appear immediately after injection at the site. The same
sites recommended for subcutaneous injections could be used for
administering intradermal injections.

Skin wheal caused by intradermal injection
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CHAPTER 4
BCG

I ntroduction

tuberculosis(TB) isanimportant cause of disease and death,

particularly in devel oping countries. In 2020 an estimated 10
million peopleworldwide wereinfected with tubercul osis out of which
1.2 million werechildren. Over 95% of casesand deathsfrom tuberculosis
arefrom devel oping countries'. In most devel oping countriestheexisting
strategiesfor the control of TB areinadequate due to the rising number
of drug resistant strains, the high cost of drugs and other socioeconomic
conditions.

M ycobacterium tuberculosis (Mtb), the aetiological agent of

Primary infection often goes undetected clinically in the majority of
those infected and may progress to pulmonary tuberculosis, extra-
pulmonary tubercul osis, disseminated tuberculosis, or meningitis. During
the pandemic, superinfection of tuberculosiswith COVID-19 significantly
increased morbidity and mortality dueto tuberculosis. At the sametime,
there have been significant interruptions to tuberculosis surveillance
activitiesduring the COV1D-19 pandemic, making it even moreimportant
to strictly adhere to tubercul osis preventive measures*3.

Sri Lankaisalow prevaence country for tuberculosis, with an estimated
incidence of 64 cases per 100 000 population in 20183,

The only vaccine currently available for the prevention of tuberculosis
isBCG (Bacille Calmette-Guérin), which was devel oped by two French
bacteriol ogistsnamed Albert Calmette and Camille Guérinand first used
in humans in 1921. BCG vaccine is effective in protecting against
meningitis and disseminated TB in children. A review also found that
BCG-vaccinated children exposed to personswith open pulmonary TB
(PTB) had 19% less infection than unvaccinated children (95% CI:
8-29) indicating protection against primary disease*. However, thereis
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no evidenceto show that it preventsthe reactivation of latent pulmonary
infection, which is the principal source of bacillary spread in the
community.

A cross sectional analysisof datafrom adult contactswith tuberculosis
has revealed that the prevalence of latent TB infection is lower in
individuals vaccinated with BCG. The same study revealed the
effectiveness of the vaccine to be 30% which wanes off with time'.
Therefore, the impact of BCG vaccination on the transmission of Mtb
islimited. However, BCG vaccination is considered a life-saving and
important component of standard TB control measuresin most endemic
countries*.

BCG has a protective effect against leprosy in the range of 26-41%
based on controlled trials*. However, it isnot used specifically to control
leprosy*®. BCG has &l so shown effectivenessin preventing Buruli ulcers
due to M. ulcerans’. A specific formulation of BCG is used in the
treatment of superficial forms of bladder cancer. It mounts a local
immune reaction against the tumour”.

BCG vaccination wasintroduced to Sri Lankain 1949 and hasacoverage
of 99%, which isone of the highest in the world®.

Type of vaccine

BCG isafreeze-dried vaccine containing alive attenuated M. bovis strain
that Calmette and Guérin passaged through numerous cycles. Several
BCG vaccine strains are available. All vaccine sub-strainsin use stem
from one source, strain Bacille Calmette-Guérin. In terms of efficacy,
no BCG strainisdemonstrably better than another, and thereisno global
consensus as to which strain of BCG is optimal for general use’.

Efficacy

BCG shows efficacy in the range of 60-80% in non-endemic countries
but shows a much lower efficacy in endemic countries. However, the
average protection against TB meningitis and disseminated diseaseis
86%°.
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Dueto this, childhood immunization with BCG has caused aremarkable
reduction in the incidence of miliary tuberculosis and tuberculous
meningitisin children®.

Among those vaccinated as neonates, protection against PTB was 59%.

I ndications

In endemic countries such as Sri Lanka, the BCG vaccine should be
given soon after birth or as soon as possible before discharge from the
hospital including for low birth weight and premature babies.

BCG scar

A local reaction is normal after BCG vaccination. It takes around 8 to
14 weeks for the BCG scar to develop. A few days after vaccination,
aninduration devel opsat the point of injection, gradually changingto a
small papule and then an ulcer in 2-4 weeks. Thelocal reaction usually
regresses in 2-5 months, leaving a superficial scar'®!'.

The presence of ascar isused asamarker of previous BCG vaccination
but does not indicate protection against TB and approximately 10% of
vaccine recipients do not develop a scar®.

Vaccination of older age groups
BCG vaccination of older age groups should be considered in:

* Unvaccinated older children, adolescents and adults living in high
incidence settings of TB and/or leprosy

* Unvaccinated older children, adolescents and adults moving from
low incidenceto highincidence TB and/or leprosy settings

* Unvaccinated/tuberculin skintest (TST) negativeor interferon gamma
release assay (IGRA) negative persons at risk of occupational
exposure in both low and high TB incidence areas (E.g. health care
workers, laboratory workers, medical students, prison workers)
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There are data on the protection afforded by the BCG vaccine when it
is given to adults (aged 16 years or over), and virtually no data for
persons aged 35 years or over.

BCG isnot usually recommended for people aged over 16 yearsunless
the risk of exposure is high (E.g. healthcare or laboratory workers at
occupational risk through direct clinical contact with patients diagnosed
with TB or contact with infectious TB materials).

Dosage and administration

BCG isafreeze-dried vaccine. One via contains 20 infant doses. Itis
dissolvedin 1 mL of diluent.

Thedoseis0.05mL for infantsand 0.1 mL for children over 1 year and
adults.

The vaccine should be injected by a trained person, strictly via the
intradermal route to the left upper deltoid region using afine needle
(gauge 27G) of 1 cminlength. Administration of BCG to any other site
is not recommended.

Antiseptics should not be applied over the site prior to injection. Normal
saline or distilled water could be used to clean the area.

BCG vaccine could be safely co-administered with other routine
childhood vaccines.

Revaccination

Studies have shown minimal or no evidence of any additional benefit of
repeat BCG vaccination against TB or leprosy. Therefore, revaccination
is not recommended even if the TST reaction or an IGRA is negative.
The absence of aBCG scar after vaccination is not indicative of alack
of protection®.

However, the National |mmunization Programme (NIP) recommends
that children between 6 months to 5 years of age who do not show a
BCG scar after vaccination, be revaccinated without doing a TST?.
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Contraindications
* Hypersensitivity to any component of the vaccine
* Symptomatic or asymptomatic HIV disease
However, if HIV infected individuals are
o started on anti-retroviral therapy (ART)
o clinically well andimmunologically stable

o CD4 T lymphocyte percentage is >25% in children under 5
years or CD4 T lymphocyte count > 200 cellg/ulL if aged >5
years

BCG administration could be considered, especially for thoseliving in
high incidence TB settings*

* |nbornerrorsof immunity (Primary immune deficiency disorders)

Malignant disease

Persons under immunosuppressive treatment

Infants born to a mother who received immunosuppressive
biological therapy during pregnancy

Precautions

* Asymptomatic neonates born to motherswith TB should first receive
preventive therapy with 6 months of prophylactic isoniazid which
should befollowed by BCG vaccination

* |n cases where infants have been exposed to smear-positive
pulmonary TB shortly after birth, BCG vaccination should be delayed
until the completion of 6 months of prophylacticisoniazid treatment

* Neonateswith afamily history of immune deficiency disease should
be investigated prior to vaccination; if they are inadvertently
vaccinated, an infectious disease specialist should be consulted, and
anti-tuberculoustherapy administered if clinically indicated"
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* |f thereisahistory of unexplained sibling death ininfancy, the baby
should beinvestigated for immunodeficiency prior to administration
of BCG®

Vaccination need not be postponed in children with common illnesses
such as common cold, asthma or eczema, and in children taking
antibioticsif they arenot serioudly ill.

Adver se effects

Inrare cases, an abscess may appear at the point of inoculation. Axillary
or cervical adenitis (BCGitis) may lead to suppuration in exceptional
cases. Faulty injection technique is the most frequent cause of severe
injection sitereactions.

There is no consensus about the management of BCGitis. Treatment is
usually not necessary for local reactions and thereisno clear benefit of
activetreatment (pharmacol ogical treatment, needle aspiration or surgical
excision)*.

Storage
Store between 2-8°C, protect from light.

Vaccinediluents should be stored asrecommended by the manufacturer.
Accidentally frozen BCG vaccine or diluents should not be used®.

After reconstitution, avaccine can be kept at 2-8°C for up to six hours.
Unused reconstituted vaccines should be discarded®.

New vaccines in the pipeline

Advances in areas such as mycobacterial immunology and genomics
have stimulated research on several new experimental vaccines. The
main targets of vaccination are the prevention of infection in naive
individuals, prevention of reactivation of latent infection and therapeutic
vaccinesto prevent relapsesin TB patients. Currently, the most favoured
research strategies include the development of recombinant modified
BCG vaccines, attenuated strains of Mtb, subunit vaccines and DNA
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vaccinesusing viral vectors. Some of these are currently at theevaluation
stages of either phase 2 or phase 3 trials®.
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CHAPTER 5
CHOLERAVACCINE

I ntroduction

Gram-negative bacterium, Vibrio cholerae. The incubation

period of cholerais 2-3 daysin amajority of patients (range —
few hoursto 5 days). Theinfection is often asymptomatic or mild and
self-limited. In severe illness, the patient develops profuse, painless,
watery diarrhoeawith characteristic ‘ rice water stools’ associated with
sudden onset of effortlessvomiting, thirst and muscle cramps. Thisleads
to rapid volume depl etion, sometimesresulting in circulatory collapse.
Death may occur in severely dehydrated patients within a few hours
after onset of symptoms. The case fatality rate can exceed 50% among
untreated severe cases but is less than 1% with proper and timely
treatment.

Chol erais an acute intestinal infection caused by the toxigenic

Humans are the only natural host for the pathogen. Cholerais a non-
invasive and essentially toxin-mediated disease. Once adherent to
intestinal mucosa, bacteriaproduce chol eraenterotoxin, which consists
of a single A and five B subunits. While there are more than 200
serogroups of V. cholerae, only two toxigenic serogroups, O1 and 0139,
are known to cause outbreaks'. V. cholerae O1 has caused al recent
outbreaks. V. cholerae O139, first identified in Bangladesh in 1992,
caused outbreaks in the past, but recently has only been identified in
sporadic cases. It has never been identified outside Asia. There is no
difference in the illness caused by the two serogroups. Serogroup O1
hastwo biotypes (classical and El Tor) and these are further divided on
the basis of their O antigen into subtypes, Ogawa and Inaba. Some
strains possess determinants of both these subtypes and are named as
subtype Hikojima.

To date, toxigenic V. cholerae (O1 serogroup) has caused seven
pandemics, six of which weredueto the classical biotype and the seventh
pandemic caused by El Tor3.
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A new strain hasbeenidentified as‘ atypical El Tor’, which hastraits of
both classical and El Tor. Thisstrainisof the El Tor biotype but produces
choleratoxin formerly produced only by classical strains. Thesevariant
strains which appear to be the predominant strains globally, are more
virulent and cause more severeillnessthan the original El Tor strains.

There is no known cross-protection between the O1 and 0139
Serogroups.

Thenatural habitat of V. choleraeis semi-saline (brackish) waterswhere
it is associated with biofilms of zooplankton and chitinous surfaces of
shdllfish.

Infectionisacquired primarily by ingesting faecally contaminated water,
shellfish or other foods. Person-to-person spread may occur through
the faeco-oral route.

Intravellersfrom non-endemic countries, choleraisavery raredisease,
with arisk of 0.01-0.001% per month of stay in adevel oping country?.

Cholera outbreaks could occur periodically in any part of the world
where water supplies, sanitation, food safety and hygiene practices are
inadequate. Continued occurrence of outbreaks, emergence of new,
morevirulent strainsof V. cholerae O1 (original El Tor hasbeen replaced
by new and more virulent strains in parts of Africa and Asia) and
emergence and spread of antibiotic-resistant strains have rai sed serious
concerns regarding control of the disease. Since 2010, Haiti has been
fighting the largest cholera epidemic in the world in five decades.
Although, cholerahas not been reported in Sri Lankasince 2003, itisa
notifiable disease and isunder surveillance.

Typical at-risk areasinclude peri-urban slums, and campsfor internally
displaced persons or refugees, where minimum requirements of clean
water and sanitation are not met.

Main strategies of cholera prevention include appropriate case
management, water sanitation and hygienic practices (WaSH
interventions), surveillance and community mobilization. Vaccinationis
synergistic with these activities.
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Types of vaccine

Currently, there are three WHO pre-qualified oral cholera vaccines
(OCV): All three vaccines require two doses for full protection.

Oral cholera vaccines

¢ |nactivated oral choleravaccines

o WC-rBS: A monovalent vaccine containing inactivated whole
cell (WC) of V. cholerae O1 (biotypes classical and El Tor,
serotypes Inaba and Ogawa) with recombinant B subunit of
choleratoxin (rBS)®

o WC, killed modified whole cell bivalent (O1 and O139) vaccines
without the B subunit®#

e Oral live attenuated vaccine

o Live attenuated oral single-dose vaccine (lyophilized CVD
103-HgR)*. It protects against toxigenic strains of V. cholerae
O1 but not against serogroup O139. It is approved in the USA
for adult travellerst>®,

Choleravaccines are currently not availablein Sri Lanka.

Efficacy

All currently available vaccines are safe and offer protection of >50%
for at least two years among endemic populations. The cumulative
efficacy of the 2 vaccine doses over 3 yearsis 51% (95% CI: 40-60%)
against El Tor and classical choleracombined, and dightly lower against
El Tor than classical cholera®®. The OCV are reported to be effective
against these El Tor variants'.

Oral live attenuated vaccine may be less effectivein partially immune
individualsin choleraendemic areas as pre-existing antibodiesmay inhibit
live organisms and decrease colonization of the gut”2®.
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Duration of protection

* WC-rBS—-2 yearsin adults but only 6 monthsin children aged 2-5
years. It iscross-protective agai nst entero-toxigenic Escherichia coli
(ETEC):.

* Modified bivalent killed whole-cell vaccine (WC) — protection has
been demonstrated up to 5 years after vaccination. However,
differences were observed in different age groups®.

Sinceimmuni zation does not provide compl ete protection against cholera,
all travellers to endemic countries should be cautioned that the best
protectionisto avoid contaminated water and food. The vaccines should
alwaysbe used in conjunction with other cholera preventive and control
strategies.

Vaccine safety

Both WC-rBS and modified WC inactivated vaccines have agood safety
profile, including when used in pregnancy and in HIV-infected or other
immunocompromised individuals.

I ndications

Currently, thereisno mandatory requirement for choleravaccination as
a prerequisite for entry into any country. These vaccines should be
used in areas with endemic cholera, in humanitarian crises with high
risk of cholera and during cholera outbreaks. Use of vaccine in areas
with endemic cholerashould be guided by risk assessment and targeting
cholera hotspots rather than the entire population.

Theliveattenuated oral choleravaccine hasbeen licensed inthe United
Statesfor adult travellersto endemic or epidemic areas®. Immunization
should be completed at least one week before potential exposure.

Dosage and administration

e WC-rBS — A single dose vaccine is available as a 3 mL whitish
suspension. The vaccine is given with bicarbonate buffer mixed
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with water to protect the toxin B subunit from being denatured by
gastric acid. Once the buffer is added, the solution becomes
colourless.

* Modified killed whole-cell vaccines (WC) —single dosevialsor
5-dosevials.

Cholera vaccine could be given at the same time with other vaccines.

Food and drink should be avoided for 1 hour before and 1 hour after
receiving the inactivated cholera vaccine, because the vaccineis acid-
labile.

Table: Vaccination schedule

Product Age group Primary Booster for
Immunization individualswith
continuing risk of
infection or before

re-exposur e
WC-rBS Adults & 2 doses, at least Since the previous
children>6 1-6 weeks apart. vaccination
years of age If the 2" doseis . If <2years—
delayed for >6 asingle dose
weeks after the . If >2years—
f' <, pr.l mgry full vaccination
immunization (2 doses)

should be restarted.

Children2-5 3 doses, at least Since the previous
years of age 1to6weeksapart. | vaccination

Theinterval * If <6 months—
between each dose | asingle dose
is1-6 weeks. « If >6months—
I the subsequent full vaccination
dose is delayed

for morethan
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6 weeks, the
primary course
should be restarted.
Modified | Adults and 2 doses, No manufacturers
killed WC | children>1 14 days apart recommendations
year of age on re-vaccination
Ord live Adult A single-dosefor
atten- travellers persons travelling
uated>6° (aged 2-64 to areas endemic
years) for toxigenic
V. cholerae
o1

Special populations

HIV infected individuals— Dataon HIV infection and itsinfluence
on susceptibility to cholerainfection aswell asimmune responseto
choleravaccines are limited?.

Pregnancy — Data from well-controlled studies on OCV use in
pregnancy are limited. A recent study has shown that OCVs are
safe for use in pregnancy®. Overall, the decision to administer the
vaccine should depend on the epidemiological context and after
weighing the potential risks and benefits. On the basis of current
understanding of the vaccine and evidence from different studies,
pregnant women should not be excluded from oral choleravaccines
during vaccination campaigns'®. No data exist on use of CVD
103-HgR in pregnant or breastfeeding women®.

Adver se effects

Headache, diarrhoea, abdominal pain, and rarely nausea, vomiting, loss
of appetite, dizziness, fever, respiratory symptoms.
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Contraindications

General contraindications for vaccines are applicable.

Storage

2-8°C. Do not freeze.
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CHAPTER 6
COVID-19VACCINE

I ntroduction

ronavirusdisease of 2019 (COVID-19) iscaused by the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2). This

disease was first detected in Wuhan, Chinain late 2019, which
spread throughout the world, resulting in aglobal pandemict. Asof 1%
May 2023, there have been 764,474,387 confirmed casesand 6,915,286
deaths, world-wide?.

SARS-CoV-2isan enveloped, positive-stranded RNA virus belonging
to the Coronaviridae family. It enters the body by binding to the
angiotensin-converting enzyme 2 (ACE2) receptor found on human cells,
including epithelia cells, using the spike proteins S1 and S2.

Viral particlesare present in respiratory droplets, aerosols, blood, ocular
secretions, urine and stool. Thevirusis primarily spread through direct
person-to-person respiratory transmission. It is spread from the mouth
and nose asdropl etsand smaller aerosolized particleswhich may become
airborne?. It may be spread by asymptomatic individuals. In those with
symptoms, viral shedding may occur up to 3 days before the onset of
symptoms. Theincubation period is1-14 days (typically 4-5 days).

Clinical features

Patients may be asymptomatic or symptomatic. During theinitial stages
of the pandemic, over 80% of patients had mild disease®. Patients over
75years, thosewith co-morbidities (obesity, hypertension, diabetes, rend,
cardiovascular or pulmonary disease, cancer, transplant patients, those
on immunosuppressives*4) had a worse prognosis. However, with
widespread immunization, the severity has decreased, even in those
with co-morbidities®.

Most patients present with fever, changesin taste and/or smell, myalgia
and respiratory tract symptoms!. However, with new variants appearing,
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there are differences in presenting features. Viral pneumonia, hypo-
xaemic respiratory failure and acute respiratory distress syndrome
(ARDS) arethe most common reasonsfor |CU admissiont. In addition
to respiratory symptoms, patients may develop symptoms and signs
pertaining to other organs. Theseinclude cardiovascular (acute coronary
syndrome (ACS), heart failure and myocarditis), CNS (mild illness to
severe manifestationssuch asstroke), gastrointestinal and haematological
disorderst.

Some patients may develop persistent neurological, respiratory or
cardiovascular symptoms. These are termed “ post-acute COVID-19
syndrome” or “long COVID-19"¢.

SARS-CoV-2 variants

Murtations in the spike proteins lead to variants. A number of variants
identified during the pandemic are classified into four categories: variants
of concern (VOC), variantsof interest (VOlI), variants being monitored
(VBM) and variants of high consequence (VOHC). Thisclassification
is based on their transmissibility, virulence and ability to cause severe
disease. In addition, impact on diagnostics and efficacy of vaccinesand
immunotherapies are also considered’. A variant is designated aVVOC
if it isknown to spread more easily, cause more severe disease, escape
the body’s immune response, change clinical presentation or decrease
effectiveness of known tools — such as public health measures,
diagnostics, treatments and vaccines®. Previous VOC included Alpha
(B.1.1.7), Beta(B.1.351), Gamma(P1), Delta(B.1.617.2), and Omicron
(B.1.1.529); As of February 2023, the only VOC is Omicron. This
includes BA.1, BA.2, BA.3, BA.4, BA.5 and descendent lineages and
also BA.1/BA.2 recombinant forms such as XE®.

Types of vaccines
Monovalent vaccines

Many COVID-19 vaccines were developed and some of them were
used in Sri Lankaincluding thetraditional inactivated vaccines (BBIBP-
CorV- Sinopharm manufactured by Beijing Institute of Biological
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Products Co., Limited (BIBP)), non-replicating adenovirus vector
vaccines (AZD1222/Chadox1 ncov-19 “Vaxzevria/Covishield” —
manufactured by AstraZeneca/Oxford and Gam-COV I D-Vac “ Sputnik
V" manufactured by Gamaleyalnstitute) and mRNA vaccines (MRNA-
1273 “Spikevax” manufactured by Moderna and BNT162b2
“Tozinameran”/“ Comirnaty” manufactured by Pfizer-BioNTech ).

All vaccines were produced against the Wuhan strain and had good
efficacy following aprimary seriesbut had reduced neutralizing antibody
titres agai nst subsequent variantsincluding Omicron. A primary series
of the inactivated vaccine BBIBP-CorV had no neutralizing activity
against Omicron for themajority of recipients. However, 9/10individuas
given aheterologousregime (aprimary serieswith aninactivated vaccine
followed by an mRNA booster) achieved neutralizing activity™*.

Vaccine efficacy (VE) against the Omicron variant was reduced
compared to the Delta variant, with all vaccines, including a booster
dose'?.

I nactivated vaccine
BBIBP-CorV (Manufactured by Sinopharm Beijing)

BBIBP-CorV isan auminium-hydroxide-adjuvanted, Vero-cell derived
inactivated whole-virus vaccine. It was shown to induce overall
seroconversion rates of 95%, with lower seroconversion rates in
individuals >60 years of age (93%)*2after the primary series (2 doses).
However, the overall antibody levelsto the virus and antibodies to the
receptor binding domain of the viruswaned by 3 months, especialy in
older individuals**. A phase 3trial with 2 doses, administered at aninterval
of 21 days, showed a VE of 79% (95% confidence interval (Cl):
66-87%) against symptomatic SARS-CoV-2 infection, 14 or more days
after the second dose. Vaccine efficacy against hospitalization was 79%
(95% CI: 26-94%)%. Data on people over 60 years was limited.

Post introduction data from Argentina showed a vaccine effectiveness
of 84% (95% CI: 80-88%) against COV ID-19-related mortality in those
aged 60 years and older, whereasin Hungary, the vaccine effectiveness
in alarge cohort aged >16 years was 69% (95% Cl: 67-70%) against
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SARS-CoV-2 infection; and 88% (95% Cl: 86-89%) against COVID-
19-related mortality?®.

The duration of protection seems to wane with time; VE against
symptomatic disease in those vaccinated with 2 doses declined from
70% (95% Cl: 57-79%) at 60 days post primary series vaccination, to
57% (95% CI: 50-63%) at 240 days®. In addition, VE against
hospitalization aso declines; hospitalization with severe or critical
COVID-19 was 88% (95% Cl: 84-91%) at 1-30 days after the primary
vaccineseries; 61% (95% Cl: 54-67%) at 121-150 days; and 64% (95%
Cl: 59-69%) at >150 days.

Administration
* Primaryseries
Two doses (0.5 mL) IM to deltoid, 21-28 days apart.

SAGE recommends a third dose for people over 60 years and
immunocompromised persons, 1-3 months after the 2™ dose'®.

e Booster doses

4-6 months after primary series. Evidence suggests that immuno-
genicity and vaccine effectivenessis superior with a heterologous
booster (MRNA/viral vector vaccine) following aprimary vaccine
serieswith BBIBP, compared to a homologous booster.

For immunocompromised persons, a booster should be given, 4-6
months after completion of the primary series. However, as a 4™
homol ogous dose did not boost immunity in health care workers, a
heterologous boost is recommended?®.

I ndications

All individuals 218 years. WHO recommends use in pregnant women
when the benefits of vaccination outweigh the potential risks'®. It may
be given during lactation.

Safety data are limited for persons above 60 years of age (due to the
small number of participantsin clinical trials).
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Contraindications

Individualswith ahistory of anaphylaxisto any component of thevaccine.
People who have an anaphylactic reaction following the first dose of
this vaccine should not receive a second dose of the same vaccine.

Precautions
People with fever of >38.5°C should postpone vaccination.

Adver se effects
* Loca: Injectionsitepain.

* Systemic: Dizziness, fatigue, headache, nausea, vomiting, fever and
alergic dermatitis.

Safety data are limited for persons above 60 years of age (due to the
small number of participantsin clinical trials).

Storage
2-8°C

Viral vector vaccines

AZD1222/ChAdOx1 nCoV-19 (Vaxzevria/Covishield
— manufactured by AstraZeneca)

AZD1222 isanon-replicating, chimpanzee adenovirus-vectored vaccine
containing the gene of the spike protein of SARS-CoV-2. It wasfound
to be highly immunogenic, even in the elderly. More robust immune
responses were observed when the gap between the two doses of the
vaccine was increased'’. VE against symptomatic SARS-CoV-2
infection was 74% (95% confidence interval [Cl]: 65.3-80.5%) in
participants 18 to 64 years of age and 83.5% (95% Cl: 54.2-94.1%) in
trial participantsaged 65 yearsor older’®. Studiesof antibodiesfollowing
immuni zation with this vaccine against Beta (B.1.351), Gamma (P.1),
and Delta (B.1.617.2) show that neutralizing activity is variably lower
than against the ancestral strain®*. Among those who had received
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2 doses of AZD1222, there was no effect against Omicron from 20
weeks after the second dose®.

Vaccine effectiveness against symptomatic illnesswaned 20 weeks after
the primary series, but less so against hospitalization during the Delta
epidemic®.

Administration

Primary series
Two doses (0.5 mL) IM to deltoid at a4-12 week interval.

Asthe efficacy and immunogenicity increases with alonger inter-
doseinterval, WHO recommendsaninterval of 8-12 weeks between
the 2 doses.

WHO/SAGE recommends that severe and moderately immuno-
compromised persons should be offered an additional dose of vaccine
1-3 months after the 2™ dose™.

Immune responses after a dose of AZD1222 followed by a dose of
MRNA vaccine gives higher neutralizing antibody and T cell
responses compared to two doses of AZD1222, and is comparable
to two doses of MRNA vaccine. WHO recommends that either of
the mRNA vaccines can be used as a second dose following afirst
dose with AZD1222. The vaccine can be used as a second dose
following any WHO recommended inactivated vaccines (BBIBP-
CorV, Sinovac or Bharat) dependent on product availability?®®.

Booster doses
Mixing and matching:

A heterologous booster with an mMRNA vaccine (BNT162b2, mRNA
1273), 4-6 months after completion of the primary series with the
AZD1222 resulted in superior immunogenicity and vaccine
effectiveness compared to a homologous booster with AZD1222.
Therefore, SAGE considers using a different type of vaccine for a
third/booster dose amore favourable option. However, maintaining
ahomologous scheduleis still acceptable.
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Indications
e Allindividuas>18years.

*  WHO recommends the use of AZD1222 in pregnant women only
when the benefits of vaccination outweigh the potential risk. It may
be given during lactation.

Contraindications

e Individuals with a history of anaphylaxisto any component of the
vaccine.

* A patient who develops vaccine-induced immune thrombotic
thrombocytopenia (VITT) following the first dose of this vaccine
should not receive a second dose of the same vaccine.

Precautions

Personswith immediate, non-anaphylactic allergic reactionsto thefirst
dose (i.e. urticarial angioedemawithout respiratory signsor symptoms
that occurswithin 4 hoursof administration) should not receive additional
doses, unless recommended after review by a healthcare professional
with specialist expertise.

Adver se effects
e Loca: Pain and stiffness at the injection site.

e Systemic: Headache, fatigue, muscle aches, lethargy, chills, fever,
joint pain, and nausea.

Vaccine-induced immunethromboticthrombocytopenia(VITT):
It isan autoimmune disease with anti-platel et antibodies (against platel et
factor 4), leading to aconsumptive coagul opathy with thrombocytopenia,
hypofibrinogenaemia and elevated D-dimer levels. Clinical features
includethrombosi swith thrombocytopaenia. Venousthrombosisis present
at multiple sites and sometimes at unusual sites. They include cerebral
venous sinus thrombosis, splanchnic vein thrombosis and pulmonary
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embolism. It occurs 5-30 days after vaccination and occurs mainly with
the first dose. The Medicines and Healthcare Products Regulatory
Agency (MHRA), UK, givestherisk of VITT after the first dose as
one in 100,000 for people older than 50 years and one in 50,000 for
those aged 49 years or younger. Mortality ranges from 23-60%2.

Storage
2-8°C

Gam-COVID-Vac (Sputnik V — manufactured by
Gamaleya)

Gam-COVID-Vac hastwo different adenovirusvectorsin the two doses.
Thefirst dose hasAd26 vector and the second dose Ad5, both containing
the genetic material for the spike protein of SARS-CoV-2. It wasfound
to have similar immunogenicity levelsasAZD1222 inindividualsaged
18-60 years?%, A phase 3 clinica trial estimated an efficacy of 91%
against symptomatic disease with non-VOC?, An observational study
in Hungary during the Alphavariant outbreak reported effectiveness of
98% against mortality and 88% against any infection?. Asthereislimited
datainindividualsover 60 yearsof age, thevaccineisnot recommended
inthisage group.

Administration
Two doses (0.5 mL) IM to deltoid 21 days apart. First dose rAd26,
second dose rAdb5.

Indications
Persons 18 to 60 years of age.

Contraindications

* Dosel-Hypersensitivity to any constituents of thevaccine, severe
allergicreactionsin the past, pregnant women, individualsbelow 18
years.
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* Dose 2 — Severe post-vaccination complications for dose 1
(anaphylactic shock, severe generdized alergic reactions, convulsive
syndrome).

Precautions

Chronic liver and kidney disease, endocrine disorders (apparent thyroid
function abnormalities and diabetes mellitusin decompensation stage),
serious diseases of the hematopoietic system, epilepsy and other CNS
diseases, acute coronary syndrome and acute cerebrovascular event,
myocarditis, endocarditis, pericarditis.

Adver se effects
e Loca: Pain, swelling, and redness at theinjection site.

e Systemic: Mildflu-like condition with symptomssuch asfever, chills,
muscle and joint pain, sore throat, nasal congestion, weakness,
malaise, and headache.

Storage

Storein alight-proof place at atemperature of -18°C or below. Storein
athawed state at room temperature (15-25°C) for no morethan 2 hours.

MRNA vaccines

MRNA-1273 and BNT162b2 arethetwo widely-used mRNA vaccines
for primary immuni zation and booster dosesin many countries. A bivaent
vaccine has also been developed to be given as a booster (see below).
MRNA vaccines contain the mRNA that codes for the spike protein of
the SARS-CoV-2 virus. mRNA vaccines are safe as they are non-
infectious, have no risk of mutationsand are degraded by normal cellular
responses. MRNA vaccinesinduce potent innate and adaptive immune
responses and thistechnology is one of the most immunogenic vaccine
platforms?.
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BNT162b2 (Tozinameran/ Comirnaty —
manufactured by Pfizer-BioNTech)

In aphase 3 clinical trial, atwo-dose regimen of BNT162b2 given 21
daysapart conferred 91% protection (95% confidenceinterval (Cl): 89
to 93%) 7 days post dose 2 against symptomatic SARS-CoV-2-
infection with the ancestral strain in persons aged 16 years and above,
based on amedian follow up of 6 months®. VE was significantly higher
againgt both infection and hospitalization with alonger 7-8-week interval
between doses versus the manufacturer-specified 3-4-week interval.

There waswaning of immunity against infection and mild disease, less
S0 against severe disease, with time after primary vaccination®. Vaccine
effectiveness is also reduced with VOC (Delta and Omicron).

A booster >5 months after the primary series increased effectiveness
against hospitalization among adults without immunocompromising
conditions from 82% (95% Cl = 77%-86%) for 2 doses to 97% (95%
Cl = 95%-99%) for 3 doses (p<0.001) during the Deltavariant outbreak.
Vaccine effectiveness against hospitalization among adults with
immunocompromising conditions was 69% (95% Cl = 57%-78%) for
2 doses and 88% (95% CI = 81%-93%) for 3 doses™. A second booster
can enhance vaccine effectiveness®. However, in a study from Israel
during the Omicron BA 1 period, protection against confirmed infection
after a4" dose appeared short-lived whereas protection against severe
illness did not wane during the study period.

Administration
* Primaryseries
IM to deltoid

o 6 months-4 years — three doses of 3ug, 0.2 mL
A schedule of two doses 3 weeks apart followed by a third
dose at least 8 weeks after the second dose is recommended
by the manufacturer. However, countries could consider
extending theinterval between thefirst and second doses up to
8 weeks®.

SLMA GUIDELINES AND INFORMATION ON VACCINES | EIGHTH EDITION | 2023 67



o 5-11years—2 dosesof 10ug, 0.2 mL
o 212 years— 2 doses of 30ug, 0.3 mL

Vaccine effectiveness was significantly higher against both
infection and hospitalization with alonger 7-8-week interval
between doses versus the manufacturer-specified 3-4-week
interval. WHO recommends that the second dose should be
provided 4-8 weeks after thefirst dose, preferentially 8 weeks,
as alonger interval between doses is associated with higher
vaccine effectiveness and potentially lower risk of myocarditis/
pericarditis®.
o Immunocompromised persons.

A 3 dose (30ug) for those aged 12 years and above, and 10ug
for those aged 5 to 11 years, 1-3 months after 2" dose.

e Booster doses

For persons >12 years, one dose (30ug) 4-6 months after primary
series. BNT162b2 can a so be used asabooster after primary series
using any other vaccine. A first and second booster dose (fourth
and fifth doses) given 4-6 months after the previous dose is
recommended for all immunocompromised persons. No boosters
are recommended for persons below 12 years, except in the
immunocompromised?.,

Indications

All individuals>6 months.

Contraindications

Severe dlergic reactions to any component of the vaccine.

Precautions

A person with an immediate non-anaphylactic allergic reaction to the
first dose (i.e. urticaria/angioedema without respiratory signs or
symptomsthat occurswithin 4 hoursof administration) should not receive
additional doses, unless recommended after review by a healthcare
professional with specialist expertise.
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Adver se effects

e Loca: Mild to moderate pain at site of injection, more in younger
patients.

e Systemic: Fatigue, headaches, myalgia, arthralgiaand fever (>38°C),
more common with the second dose and in younger participants.
Lymphadenopathy in the axillary, supraclavicular or cervical nodes
on the same side as the injection was reported in less than 1%*.
Severe systemic effects, defined as those that interfere with daily
activity, included fatigue in 4% and headache in 2%,

Anaphylaxiswas increasingly reported initially, but later studies have
shown that the rate to be lower, at 5 per million doses. While alergy to
polyethylene glycol (PEG) was implicated initialy, this concern has
diminished. However, the CDC recommends consultation with an
alergist for patients with PEG allergy before administration of the
vaccine®,

During post marketing surveillance, a number of cases of myocarditis
and pericarditis were reported after BNT162b2, typically a few days
after the second dose and mainly in young males. Vaccine Adverse
Event Reporting System (VAERS) of the USindicated that theincidence
peaksinyoung malesof 15-17 yearswith 105.9 cases per million doses
admini stered and identified the second dose asthe highest risk compared
to the first dose. The outcomes are generally favourable. The risk of
myocarditis after COVID-19 is greater than after vaccination®.
Vaccination isrecommended with anincreased gap of >30 daysbetween
the two doses, to reduce the incidence of myocarditis.

Storage
Store between — 60°C - 90°C.

MRNA-1273 (Spikevax —manufactur ed by M oder na)

The phase 3 study, in participants aged >18 years, showed a VE of
94% in preventing COVID-19 of any severity®. After amedian follow-
up of 5.3 months at the end of the blinded phase of the trial, VE in
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preventing COVID-19 was 93% (95% confidence interval [Cl]:
91-95%); in preventing severe disease, efficacy was 98% (95% CI:
93-100%); and in preventing asymptomatic infection, 63% (95% CI:
57-69%)3.

Effectiveness against any PCR-confirmed infection declined from 90%
(95% CI: 89-91%) at 0-2 months, to 65% (95% Cl: 63-67%) at 7-8
months after the second dose. Vaccine effectiveness against hospital
admissions and deaths declined at significantly lower rates: at around
15% and 10% respectively during thefirst 6-8 months after the second
dose. The administration of abooster dose returned protectionto arate
equal to, or above, the effectivenessin thefirst 2 months after dose 2%.

Administration
* Primaryseries
IM to the deltoid.
o 6 months- 5 years - 2 doses of 25ug 0.25 mL, 4 weeks apart

o 6-11years- 2 doses of 50ug in 0.25 mL, 4 weeks apart
o 212 years- 2 doses of 100ug, 0.5 mL, 4 weeks apart

WHO recommends that the second dose should be administered 4-8
weeks after the first dose; an interval of 8 weeks between doses is
preferred asthisinterval isassociated with higher vaccine effectiveness
and lower risk of myocarditis.

WHO recommends an additional (third) full 100ug dose for the
immunocompromised.

* Booster dose: For persons>12 years, one dose (50ug) of 0.25 mL
4-6 months after completion of primary series. For personsaged 12
and above, a 50ug dose of MRNA-1273 vaccine may be used as a
booster dose following a completed primary series using any other
WHO recommended vaccine.

A first and second booster dose (fourth and fifth doses) given 4-6 months
after the previous dose is recommended for the immunocompromised.
No boosters are recommended for persons below 12 years, except in
theimmunocompromised.
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Indications

WHO recommends the vaccinefor all individuals 6 months and above,
with an adjustment in dosage up to 11 years. WHO recommends usein
pregnancy and lactation.

Contraindications

Individualswith ahistory of severe allergic reaction to any component
of the vaccine should not take this or any other mRNA vaccine®.

Precautions

A person with an immediate non-anaphylactic allergic reaction to the
first dose (i.e. urticaria/ angioedema without respiratory signs or
symptomsthat occurswithin 4 hoursof administration) should not receive
additional doses, unless recommended after review by a healthcare
professional with specialist expertise.

Individual swho developed myocarditisor pericarditisfollowing thefirst
dose of mMRNA-1273 vaccine should not receive additional doses of
any COV D vaccine unlesswith the recommendation of their doctor or
a healthcare professional®.

Adverse effects

e Local: Pain, erythema, swelling and lymphadenopathy

e Systemic: Fever, headache, fatigue, myalgia, arthralgia, nausea/
vomiting and chills

Myocarditisisarare adverse event that has been reported after mMRNA
COVID-19 vaccines. The observed risk ishighest in males aged 18-39
years (with the highest risk in males aged 18-24 years), and highest
within afew days after dose 2. The CDC estimates 32.2 excess cases
per 1 million second doses in those >18 years. Most resolve without
treatment.

Storage
Store between — 15°C-50°C.
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COVID-19 bivalent vaccines

Bivalent vaccines for prevention of COVID-19 were only developed
using themRNA platform (mRNA-1273.214 and BNT162b2 bivalent).
Thesearecurrently not availablein Sri Lankaand many other countries.
These vaccines contain the genetic material of the ancestral strain of
SARS-CoV-2 and the Omicron subvariants, BA.4 and BA.5%. The
added protection against these variants was only moderate and would
probably beshort lived. The probablereason for lower protection against
BA.4 or BA.5isduetoimprinting, wheretheinitial vaccination against
the ancestral strain primed them to respond to antigens found in both
ancestral and BA.4/BA.5 and not to unique antigensin the new strains®.

Comparison of vaccines

TheCOVID-19vaccinesvary widely intheir ability toinduceneutralizing
antibodies (Nab), especialy inolder age groups, withthe mRNA vaccines
inducing the highest Nab levels, followed by adenovirusvector vaccines
and then inactivated vaccines'®. The mRNA vaccines were shown to
be significantly more effective in older age groups and mortality rates
were shown to be lower in those who received mRNA vaccines than
inactivated vaccines®.

However, the Nab level sfollowing an mMRNA booster dose was similar
inthosewho had their primary vaccine serieswith an adenovirus vector
vaccine or an inactivated vaccine®. The Nab responses were also
significantly higher in individuals with natural infection who received
any of these vaccines or who had natural infection following
vaccination®. Three doses of inactivated vaccines, mMRNA vaccines or
acombination of both were equally effective in preventing deaths®.

Special populations
* Pregnancy

Pregnant women are more likely to develop severe COVID-19
and complications. Complications such asintra-uterine death, fetal
distress and congenital infection are significantly higher with
COVID-19. Therefore, two doses of either AZD1222, BBIBP-

72 SLMA GUIDELINESAND INFORMATION ON VACCINES | EIGHTH EDITION | 2023



CorV, mRNA-1273 or BNT162b2 are recommended and have been
shown to be safe in pregnancy*#2.

Children between 12to 18 year s of age

Only mRNA vaccines are recommended in children. Two doses of
MRNA-1273 or BNT162b2 isrecommended, with agap of 12 weeks
between the doses, which isdifferent to the vaccination schedulein
adults. Thisisto minimizetherisk of possiblemyocarditis. Children
<12 years of age are given different vaccine doses and the vaccine
formulationsfor adults should not be used to vaccinate children <12
years of age.

Immunocompromised individuals

Individuals who are immunocompromised are at a higher risk of
developing severe COVID-19 and associated complications®.
Immunocompromised individuals had lower seroconversion rates
and virus specific T cell responses with many of the COVID-19
vaccinesfollowing two doses*#°. Seroconversion rateswerelowest
in transplant recipients®. Therefore, in al immunocompromised
individuals three vaccine doses, 4 weeks apart, are recommended
as the primary vaccination series. The third vaccine dose in such
individuals, which should be given 4 weeks after the second dose, is
not considered as a booster dose, but the third dose of the primary
vaccine series®,
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CHAPTER 7
DENGUE VACCINE

I ntroduction

related flaviviruses known as dengue serotypes 1, 2, 3 and 4.

Infection with one serotypeisgenerally believed to confer long-
termimmunity to that virus (homol ogous protection) and roughly up to
two years of heterotypic cross-immunity*. Therefore, after waning of
cross protection, secondary heterotypicinfection can giverisetoclinical
illness. Further, asthe gap between first and second denguevirusinfection
widens, the rate and severity of secondary and more severe disease
rises’. It is this attribute of dengue immunity which has affected the
outcomes of dengue vaccines.

D engue is an acute febrile illness caused by any one of four

Whilethe majority of dengue virusinfections are asymptomatic, dengue
fever (DF) is the most commonly diagnosed clinical illness. DF is
characterized by the sudden onset of fever |asting between two to seven
days, accompanied by severe headache, gastrointestinal symptomssuch
asnauseaand vomiting, with muscle, joint and bone pain and arash. DF
isself-limited and usually resultsin completerecovery.

The more severe form of dengue infection is dengue haemorrhagic
fever (DHF), and it representsasmall proportion (typically <5%) of all
dengueillnesses. DHF is characterized in its early stages by the signs
and symptoms of DF described above, followed by increased vascular
permeability and/or bleeding. Thisincreased vascular permeability may
lead to vascular collapse (al so known as dengue shock syndrome, DSS)
and death. Multiple epidemiological studies have shown that a second
heterologous dengue virus infection is associated with a higher risk of
developing DHF.
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Types of vaccine

All are chimeric vaccines.

e CYD-TDV

* TAK-003

At present there is no dengue vaccine registered in Sri Lanka.

CYD-TDV

The first dengue vaccine is a tetravalent dengue vaccine (TDV), also
known as chimeric yellow fever dengue vaccine (CYD-TDV). Each
of thefour live attenuated recombinant dengue viruses are contained in
CYD-TDV by replacing the prM and E genes of the attenuated yellow
fever 17D vaccine virus genome individually, with the corresponding
genes of the dengue viruses. CYD-TDV was licensed in Mexico in
December 2015 followed by the Philippinesand Brazil. Subsequently, it
was registered in several countriesin Asiaand Latin America’.

In November 2017, the manufacturer of CYD-TDV proposed a label
update (i.e. change in prescribing information) based on new analysis,
which indicated that prior dengue infection in an individual must be
assessed before vaccination. It further stated that vaccination should
only be considered for individuals who have been previously infected
by dengue virus®.

Two other chimeric tetravalent candidates are in advanced stages of
clinical developments.

e Tetravalent dengue vaccine TAK-003, Phase 3 efficacy trial is
ongoing both in Asia and Latin America where the disease is
endemic.

* Tetravaent dengue vaccine candidate developed by US National
Institutes of Health — TV003/TV005 vaccine Phase 3 study is
progressing in multiplesitesin Brazil.
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Efficacy

CYD-TDV efficacy against virologically confirmed symptomeatic dengue
illness of any serotype assessed at 25 months post-enrolment was 56.5%
and 60.8% in Asian (CYD14) and Latin American (CY D15) children
aged 2-14 and 9-16 yearsrespectively. In both trials, efficacy waslower
against serotype 1 (50.2%) and 2 (39.6%) than against serotype 3
(74.9%) and 4 (76.6%)’.

During the active phase of surveillance, pooled vaccine efficaciesagainst
hospitalized dengueillnesswere 72.7% and 80.8% among participants
of all ages and those >9 years, respectively®.

Vaccine efficacy varied according to baseline serostatus. It was higher
inindividualswho were seropositive at baseline compared to thosewho
were seronegative at baseline, with pooled vaccine efficacy of 78.2%
and 38.1%, respectively.

Inasubset of only 13% of all trial participants, baseline serostatus was
assessed subsequently. In trial participants >9 years, efficacy against
symptomatic virologically confirmed dengue illness (VCD) of any
severity was 81.9% (95% CI: 67.2 - 90.0%) in those seropositive at
baseline and 52.5% (95% CI: 5.9-76.1%) in those seronegative at
baseline?.

Indications

Regulators have sought to restrict accessto CY D-TDV following post-
marketing research by the manufacturer which showed that, while the
vaccine may offer protection for individualswho have already had one
previousinfection of dengue, it increasestherisk of severeinfectionin
children who were dengue-naive at the time of vaccination.

Therefore, CYD-TDV can only be used in individuals aged 9-16 years
who have had one previous laboratory-confirmed dengue infection®.

CYD-TDV hasnot been studied as an intervention for dengue outbreak
control. Furthermore, the vaccine is not expected to have a significant
impact on the course of an ongoing outbreak.
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Revised WHO position

Based on retrospective analysis of data by the manufacturer in
November 2017, the Scientific Advisory Group of Experts (SAGE) on
Immunization of the WHO provided new recommendationsinApril 2018.
Thereafter, the WHO issued arevised position paper in September 2018
replacing the 2016 position paper®!,

Accordingly, for countries considering vaccination aspart of their dengue
control programme, pre-vaccination screening is the recommended
strategy. With this, only personswith evidence of apast dengueinfection
(based on an antibody test, or on a documented laboratory confirmed
dengueinfection in the past) would be vaccinated. Screening tests must
be specific to avoid vaccinating true negative individuals and must be
sensitiveto ensure only vaccinating seropositiveindividuals. Currently
availablelaboratory-based serological and point-of-care screening tests
have not been specifically validated or licensed for the detection of past
dengueinfection for pre-vaccination screening.

If pre-vaccination screening isnot feasible, prior infection with dengue
virus of any serotype, as measured by seroprevalence, should be at
least 80% or greater by age 9 years in a given area to consider
vaccination.

Decisions about introduction of CYD-TDV require careful assessment
at the country level, including consideration of local priorities, national
and sub-national dengue epidemiology, predicted impact and cost-
effectiveness with country specific inputs.

Dosage and administration

CYD-TDV should be administered as a 3-dose regime, given asao, 6-
and 12-month schedule. Vaccine is available in a single-dose or in a
multi-dose (5-dose) vial. Itisafreeze-dried product to be reconstituted
before injection with the provided diluent. CYD-TDV dengue vaccine
contains no adjuvant or preservatives.

0.5 mL dose to be administered by the subcutaneous route.
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Contraindications

WHO Globa Advisory Committee on Vaccine Safety (GACVS) has
concluded that individualswho have not been infected with wild dengue
virus (i.e. those who are seronegative) should not be vaccinated with
CYD-TDV because of the increased risk of hospitalization and severe
disease identified among seronegative trial participants who became
infected after vaccination.

Considering the safety signal of increased risk of hospitalization and
severe disease identified in the 2-5-year age group, CYD-TDV is not
recommended for use in children under 9 years of age.

CYD-TDV vaccination is contraindicated in:

e Individuaswithahistory of severeallergic reaction to any component
of the dengue vaccine or after prior administration of the dengue
vaccine or avaccine containing the same components.

e A personwith severeimmunodeficiency or immunosuppression due
to underlying disease or therapy, including personswith symptomatic
HIV infection or CD4+ T-lymphocyte count of <200/mm?,

* Pregnant or breastfeeding women.

e Individuals with moderate or severe febrile or acute disease
(vaccination should be postponed).

Adver se effects

The outcome of CYD-TDV vaccination differs in seropositive and
seronegativeindividuals. In seronegativeindividual s, thevaccine confers
alow leve of protection against dengueduring thefirst 2 years, followed
by an increased risk of hospitalization and severe disease following
infection. Thisincreased risk is apparent from 30 months after the first
dose. Therefore, even in a high transmission setting, there may be an
increased risk among seronegative persons despite areduction in dengue
illness at the population level 2,

Before considering introduction of CYD-TDV to the national schedule,
it is essential to have a functional pharmacovigilance system with at
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least minimal capacity to monitor and manage adverse eventsfollowing
immunization’.

Local and systemic adverse reactions following CYD-TDV are
comparableto thoserecorded for other live attenuated vaccines. Although
therewasatheoretical risk of acute viscerotropic and neurotropic disease
due to the yellow fever backbone, no cases have been detected.

At present CYD-TDV is not recommended in pregnant and lactating
women dueto lack of sufficient datain thispopulation. However, limited
datafrom clinical trialsoninadvertent immunization of pregnant women
have yielded no evidence of harm to the fetus or pregnant woman.
Pregnancy testing is not indicated prior to vaccinating women of
childbearing age.

Storage
At 2-8°C

TAK-003

In January 2018, the manufacturer announced completion of aphase 3
trial in 8 dengue endemic countriesin Asiaand Latin America, including
Sri Lanka®.

The cumulative efficacy for symptomatic dengueregardless of serostatus
over twoyearswas 72.7% (95% Cl: 67.1-77.3). Overall vaccine efficacy
(VE) declined from 80.2% in year 1 to 56.2% (42.3-66.8) in year 2.
The largest decline to 24.5% (-34.2-57.5) was in the 4-5-year-old
children. In the 6-11-year age group the VE was 60.6% in year 2 (43.8
-72.4), while it was 71.2% (41.0-85.9) in the 12-16-year age group.
Prevention of hospitalization over 2 yearsremained high, at 89.2% (82.4
-93.3). Serotype vaccine efficacy, regardless of serostatus was 69%
for DENV 1, 90.8% for DENV 2, 51.4% for DENV 3. There were
insufficient number of patients to measure efficacy against DENV 4.
Because TAK-003 efficacy varies by serotype, observed changes in
serotype dominance in vaccine study sites may contribute to year-to-
year efficacy differences!.
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During the period of observation, TAK-003 did not enhance dengue
disease in seronegative vaccine recipients. However, in baseline
seronegative children, Rivera et al*® reported modest efficacy for
serotype 1 (43.5%), high efficacy for serotype 2 (92%) and no efficacy
for serotypes 3 (-23%) and 4 (-105%) over the first 36 months of the
trial. By year 3 (months 24-36), the vaccinewas only efficacious against
serotype 2 (85%). Therefore, TAK-003'slow level of protectioninyoung
children to DENV 1, 3 and 4 needs further evaluation.

At the time of this publication TAK0O03 is registered in Indonesia and
Brazil and approved by the European Medicines Agency (EMA) and
the Medicines and Healthcare Products Regulatory Agency (MHRA)
of the UK.

The WHO SAGE on Immunization has established a Working Group
(WG) on Dengue Vaccinesin November 2022 to review evidence and
to develop policy recommendations of current and future vaccine
products.

Dengue vaccines in clinical development
TV003/TV005

Thisisalive attenuated tetravalent formulation developed by the U.S.
National Institutes of Health (NIH) and is currently in phase 3 trialsin
Brazil. It wasalso licensed to several vaccine manufacturersfor further
development outside Brazil, including India

Thisreplication deficient vaccine contains all 4 DENV serotypeswith
three full length DENV-1, 3 and 4 serotypes. Dengue 2 is chimeric,
with aDENV-4 backbonein which the prM and E genes were replaced
by the corresponding DENV-2 genes'®. A single dose induced robust
tetravalent response with 100% circul ating neutralizing antibodiesto al
four DENV?Y". According to the results of phase 1 and 2 trials this
vaccine performed well and was found to be safe'®.
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Novel concepts (MRNA vaccine candidates):

The innovative mRNA vaccine platform is an important element for
possible devel opment of new dengue vaccines using this technol ogy*°.
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CHAPTER 8

DIPHTHERIA, TETANUS,
PERTUSSISVACCINE

I ntroduction

of Corynebacterium diphtheriae and rarely by other

corynebacteria(E.g. C. ulcerans) that produce diphtheriatoxin.
Diphtheria is characterized by a greyish adherent membrane in the
pharynx, larynx, palate and nasal mucosathat can obstruct the airway.
Toxin-mediated cardiac and neurol ogic complications can lead to death.
The first diphtheria vaccine was introduced in 1926 using diphtheria
toxoid. As all the clinical features result from a common toxin, any
strain of Corynebacterium causing the disease could be prevented
through vaccination with diphtheriatoxoid.

D iphtheriais an acute communicable disease caused by strains

Tetanusvaccineisuniqueasit isthefirst vaccineroutinely recommended
for a non-communicable disease. Tetanus is caused by Clostridium
tetani and its spores are ubiquitous in the environment and enter the
body through damaged skin. When inoculated into oxygen-poor sites,
such as necrotic tissue that can result from trauma or deep puncture
wounds, C. tetani spores germinate to vegetative bacilli that multiply
and release tetanospasmin, a potent neurotoxin. Generalized tetanus
typically presents with trismus, followed by rigidity caused by painful
contractions of the skeletal musclesthat canimpair respiratory function.
Glottic spasm, respiratory failure and autonomic instability canresultin
death. Localized tetanus is a rare form of disease occurring in adults
with partial immunity. It could progressto generalized tetanus. Tetanus
toxoid containing vaccine was made avail ablefor clinical usein 1938.

Pertussisisavery contagiousrespiratory infection found only in humans,
caused by Bordetella pertussis, a Gram-negative coccobacillus. The
organism rel easestoxinsthat damagerespiratory epithelial tissue. Other
species of the genus Bordetella, including B. parapertussis and less
commonly, B. bronchiseptica are associated with cough like illness
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resembling classica pertussis. Neither natural infection nor any pertussis
vaccine conferslife-longimmunity. Thefirst whole cell pertussisvaccine
was introduced in 1914. A less reactogenic acellular vaccine was first
introduced in 1981 in Japan. Disease caused by species of Bordetellae
other than B. pertussis is not preventable by whole cell or acellular
pertussis vaccine.

Diphtheria, tetanus and pertussis (DTP) vaccines were combined in
1948 to produce the first combined vaccine in the world. With the
introduction of DTP in the universal immunization programme, it was
observed that repeated vaccination with pertussis and diphtheriatoxoid
containing vaccines have resulted in significant reactogenic symptoms.
In order to avoid such adverse reactions, areduced dose of diphtheria
toxoid is used for repeated vaccination following primary vaccination,
particularly for children over 7 years. Therefore, there are two types of
combined vaccines; for children less than 7 years and for children 7
years and older and adults.

Types of vaccine

Vaccinesfor children lessthan 7 years

* DTwP- Diphtheria and tetanus toxoids, and whole-cell pertussis
» DTaP- Diphtheria and tetanus toxoids, and acellular pertussis

* DT - Diphtheria and tetanus toxoids; also called paediatric DT

Vaccines for children 7 years and older and adults

* Tdap— Tetanustoxoid, reduced diphtheriatoxoid, and acellular
pertussis

* Td-Tetanustoxoid, reduced diphtheriatoxoid; also called adult
Td, aTd, and adult dT

(“d” —reduced dose of diphtheriatoxoid, “ap” —acellular pertussis)

DTPvaccineis now combined with other vaccinesto form extended com-
bined vaccines. There are two such combination vaccinesin Sri Lanka.

* DTwP+HepB+Hib (pentavaent) used in the NIP

e DTaP+IPV+HepB+Hib (hexavalent) used mainly inthe private sector
(IPV —Inactivated polio vaccine)
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Phase 3trials of ahexavalent vaccine (DTwP+HepB+HiB+IPV) shows
promise.

Table 1. WHO requirementsfor potency of each component
per singlehuman doseof diphtheria-tetanus-pertussisvaccine
formulationst

Vaccine Composition Diph- | Tetanus toxoid |Per- [Aluminium
formula theria tussis| compound
toxoid (Alum
adjuvant)
Assayed |Assayed
in in
guinea | mice
pigs
DTwP Purified diphtheria >30 240 | 260 >4 <1.25 ug
and tetanus toxoid, U U U U

suspension of

B. pertussis inactivated
usually by heating and
heating and treated
with formalin®

DTaP Purified diphtheria and >30 240 | 260 >4 <1.25 ug
tetanus toxoid, U U U U
inactivated pertussis
toxin either alone or in
combination with other
B. pertussis components|
such as filamentous
haemagglutinin,

fimbrial antigens 2& 3

and pertactin

DT Purified diphtheria and >30 >40 >60 <1.25 ug
tetanus toxoid U U U

aTd Purified diphtheria and 22 240 | 260 <1.25 pg
tetanus toxoid U U U

Tdap Purified diphtheria and 22 220 | =30 >4 <1.25 ug
tetanus toxoid, pertussis| U U U U

toxin either alone or in
combination with other
B. pertussis components|
such as filamentous
haemaggl utinin, fimbrial
antigens 2 & 3 and
pertactin
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DTP vaccination schedule

In Sri Lanka, primary vaccinationisat 2, 4 and 6 months and a booster
dose is given at 18 months. However, the 3-dose vaccination series
could be started at 6 weekswith aminimal interval of 4 weeks between
doses, followed by a booster dose at age 15-18 months.

* DTwP-HepB-Hib (pentavalent vaccine)

Primary course of immunization against diphtheria, tetanus, pertussis,
hepatitis B and H. influenzae type b is recommended for all infants
at 2, 4 and 6 months of age, unlessthere is a contraindication.

* DTaP-HepB-IPV-Hib (hexavalent vaccine)

Primary course of immunization against diphtheria, tetanus, pertussis,
hepatitis B, polio and H. influenzae type b; recommended for infants
at 2, 4 and 6 months of age. This vaccine is used for primary
immunization and the 18 months booster.

» Diphtheria, tetanusand pertussisvaccine (DTwP, DTaP)

In countrieswhere pentavalent or hexavalent isnot in usefor primary
vaccination, these vaccines could be given instead, followed by a
booster at 18 months. In Sri Lanka, following the primary course of
immunization with pentavalent, DTWP is used as a booster at 18
months.

Thereisno contraindication to use the same schedul e of vaccination
of unimmunized older children up to the age of 7 years®.
* Diphtheriaand tetanusvaccine(DT)

It isrecommended for children immediately before school entry at 5
yearsof age, preferably after 3 yearsfromthelast dose of the primary
course or booster dose.

DT can be used for primary immunization when immunization with
pertussis antigen containing vaccine (DTP) is contraindi cated.
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» Diphtheriaand tetanusvaccinefor adultsand adolescents
(ard/Td)

It is used for primary vaccination and re-vaccination of adults and
adolescents. aTd isgiven at the age of 10-12 yearsin the NIP of Sri
Lanka

» Reduced tetanus, diphtheriaantigensand acdllular pertussis
vaccine(Tdap)

For booster vaccination against diphtheria, tetanus and pertussis of
individuals from age five years onwards and for those children who
received DTaP containing vaccines as primary vaccination'. New
CDC guiddlines advise the use of Tdap at 11-12 years, 19 years,
thereafter every 10 years® and for pregnant mothers at 27-36 weeks
of gestation.

Dosage and administration

For all DTP or DTP containing vaccines, the standard doseis 0.5 mL.
DTP vaccine should be administered deep intramuscularly in the
anterolateral thigh in infants or in the deltoid muscle in older age
groups.

I mmunogenicity

Diphtheria and tetanus toxoids — After a series of three primary
vaccines at 2, 4 and 6 months of age followed by a booster dose at 15
t018 months, approximately 95% of children achieve protective levels
of diphtheriaantitoxin (>0.11U/mL), and virtualy all children achieve
protective levels of tetanus antitoxin (>0.1 1U/mL)>2.

Pertussis vaccine — induces a complex immune response to many
antigens, including the production of antibodies against many virulence
factors. Assuch, thereisno measurabl e serological correlate of disease
protection.
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Efficacy

Diphtheria and tetanus

The estimated efficacy of diphtheriatoxoidinthe prevention of diphtheria
is97%2. Theclinical efficacy of tetanustoxoid has not been studied in
vaccinetrials, but it appears to be amost 100%?.

Pertussis

» wholecdll pertussisvaccine—A systematic review of the efficacy
and effectiveness of pertussisvaccineswhichincluded 49 randomized
controlled trialsand 3 cohort studies, reveal ed that the pool ed efficacy
of wP vaccine against pertussisin children was 78%".

 acelular pertussisvaccine—Insystematic reviews of randomized
trials, the efficacy of acellular pertussis vaccines containing >3
pertussis antigens was variable, ranging from 71-85% in preventing
typica pertussis’. Acellular pertussisvaccinesaso may provide cross-
protection against Bordetella parapertussis®.

Effectiveness

The effectiveness of diphtheria, tetanus and pertussisimmunization is
demonstrated by the sharp decline of these diseases after theintroduction
of DTPto theroutineimmunization schedulein theworld since 1940%7.

In a prospective cohort of 469,982 children who received DTaP, the
risk of pertussis was approximately 13 times greater in unvaccinated
thaninfully vaccinated children and approximately two timesgreater in
incompletely vaccinated than fully vaccinated childreng.

A meta-analysis of available RCTs comparing aP vaccine (3- and 5-
component formulations) and wP vaccine from 3 different manufacturers
yielded overall vaccine effectiveness of 84% (95% Cl: 81-87%) and
94% (95% Cl: 88-97%), respectively®.

Despite the effectiveness of pertussis vaccines, sporadic cases of
pertussis occur in children who had been fully vaccinated with either
DTwP or DTaP. In addition, outbreaks of pertussis in adolescents and
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adults have surfaced globally after the introduction of DTaP.
Proliferation of strains of B. pertussisthat have diverged from vaccine
reference strains such as strains that are deficient in pertactin, may be
a contributory factor*.

Observational studies have consistently shown around 50% protection
against severe pertussisin infancy following asingle dose of either wP
or aP pertussis vaccine, and 2 doses offer at least 80% protection.
However, astheevidenceis consistent with incremental protection after
each additional dose, it is essential to complete the primary series to
obtain the full protective effects conferred by pertussis vaccine®.
Subsequent boosters have been shown to extend the duration of
protection against pertussis.

Duration of immunity

The protection provided by diphtheria, tetanus and whooping cough
vaccines decreases over time, necessitating booster dosesin childhood,
adolescence, and adulthood. A study in Sri Lanka had shown that the
lowest median anti pertussisigG titre, 1.43 |U/mL (minimum protective
titre—5 [U/mL), were seen between 8-11 years. However, after 11 to
24 years, 8.57% of individuals showed significantly high anti pertussis
1gG levels, suggesting recent Bordetella infections among them®. This
illustratesthat thereisavery highrisk for infantslessthan six monthsto
contract the disease from infected adults. However, due to increased
reactogenicity with repeated wP vaccine, only DT isgiven at fiveyears
of ageafter primary vaccination followed by aTd at 10 yearsin countries,
where DTwPisused in their NIPasin Sri Lanka. They do not receive
any pertussis vaccine after 18 months of age. In contrast, in countries
where DTaP is used, additional booster doses are given with DTaP at
five years and Tdap at 10 years.

The effectiveness of the vaccine appears to decrease by between 2-
10% per year after vaccination withwP. Thereisdightly faster decrease
with the acellular vaccines®.

Thereisincreasing evidence that protection following booster doses of
aPvaccinesinindividuals primed with wP vaccinesis stronger and long
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lasting than those primed with aP vaccines*. Despite waning immunity,
vaccination continuesto bethe most effective strategy to reduce pertussis
morbidity and mortality®s.

Contraindications

* Anaphylaxisto diphtheria, tetanus, or pertussiscontaining vaccine or
vaccine constituents.

Defer vaccination with diphtheriatoxoid, tetanustoxoid and pertussis
antigens because of uncertainty about which one was responsible,
even though anaphylaxisto diphtheriatoxoid isnot reported. Severe
alergic reactions to tetanus toxoid are extremely rare. Whole cell
pertussis component is the offending agent in most cases.

Still, it is advisable to refer to an immunologist to evaluate the
component responsible for the allergic reaction.

* Encephal opathy within seven days of the administration of aprevious
dose of the vaccine without another identifiable cause is a
contraindication to subsequent doses of wP containing vaccines.
Children <7 years of age who have encephal opathy following DTwP
could be given DTaP or DT instead.

Precautions

Decisionsregarding administering diphtheriatoxoid, tetanustoxoid and
pertussis-containing vaccinesto children with the following conditions
should be individualized according to the benefits and risks and
reassessed at subsequent visits'e.

Precautions for administration of DTP or DT include:

e Guillain-Barré syndrome (GBS) within 6 weeks of a previous dose
of tetanus toxoid-containing vaccine.

Although there have been case reports of GBS following tetanus
toxoid-containing vaccines in adolescents and adults, an increased
risk of GBSfollowing diphtheria, tetanus, and pertussisimmunization
has not been observed in children.
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History of Arthus-type reaction after a previous dose of tetanus or
diphtheria toxoid-containing vaccines; an Arthus-type reaction isa
specific type of immune complex-mediated hypersensitivity reaction
characterized by severe pain, induration, oedema, haemorrhage and
occasionally necrosis at the injection site'®.

Defer vaccination until >10 years after the last dose of the tetanus
toxoid-containing vaccine.

Moderate or severeillnesswith or without fever (immunization should
be administered after recovery)

In childrenwith progressive or unstable neurologic disorders, including
infantile spasms, uncontrolled seizures, or progressive encephal opathy;
DTP should be deferred only until the neurologic statusis clarified
and stabilized.

Conditions incorrectly perceived as
contraindications or precautions

The vaccine could be administered in the following instances's

Fever <40.5°C (105°F), irritability or mild drowsiness after aprevious
dose of DTaP or DTwP (fever >40.5°C is considered to be a severe
adverse reaction).

Family history of seizures.
Family history of sudden infant death syndrome.
Family history of an adverse event after DTaPor DTwPadministration.

Stable neurologic conditions (E.g. cerebral palsy, well-controlled
seizures, developmental delay).

History of collapse or shock-like statei.e. hypotonic-hyporesponsive
episode (HHE) within 48 hours after receiving a previous dose of
DTaP or DTwPY.

History of seizure with or without fever within three days after
receiving a previous dose of DTaP or DTwP,

History of persistent, inconsolable crying lasting >3 hourswithin 48
hours after a previous dose of DTaP or DTwP.
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Administration with other vaccines

Diphtheria, tetanus, and pertussis containing vaccines could be
administered at the same visit as other recommended vaccines'®1°2,
DTP vaccine should not be mixed in the same syringe with another
vaccine unless the specific combination is approved by the WHO E.g.
pentavalent or hexavalent vaccines.

Adver se effects

Mild adverse effects

Local reactionsand fever >38°C, irritability, drowsiness, loss of appetite
and vomiting.

The whole-cell component of pertussis is largely, but not solely,
responsible for reactions occurring after administration of combined
DTwP vaccines as demonstrated by studies that have compared the
rates of adverse events after DTwP vs. DT and also DTwP vs. DTaP
immunization®*%, A prospective study of adverse events 48 hours
following DTP compared to DT vaccine in children 0-6 years showed
that the reactions associated with DTwP vaccine were local redness,
local swelling, pain, fever, drowsiness, irritability, vomiting, anorexiaand
persistent crying. These were five times more than with the DT
vaccine?,

The frequency of local reactions tends to increase with the number of
doses administered, while systemic reactionswith the exception of fever,
may diminish with subsequent doses?. Local reactions are also more
likely when adsorbed vaccines are given subcutaneously rather than
intramuscularly®.

Mild adverse events are similar but less frequent following vaccines
containing acellular pertussis antigens compared to vaccines containing
whole-cell pertussis.
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Severe adver se events

» Extensivelocal reactionsand entirelimb swelling

Extensivelocal reactions (>46 mm) of erythemaor swelling are more
common among children who receive four or five consecutive doses
of DTaP than those who receive a mixture of DTaP and DTwP>.

Swelling of the entire limb has been reported in 2-6% of children
after receipt of the fourth or fifth dose of DTaP®. Limb swelling
may be accompanied by erythema, pain and fever. It may interfere
with walking, but most children have no limitation of activity. When
DTwP had been used in the past for booster doses, extensive local
reactions, including entire limb swelling was a known occurrence.

» Highfever

Temperature in excess of 40.5°C may occur as a severe systemic
reaction to any DTP vaccine but is four times higher with DTwP
than with DTaP.

» Persistent crying

Someinfantsdevel op continuous crying which may beinconsolable
and last for anumber of hours. It is suggested that |ocalized reaction
may be a cause of persistent crying. Persistent crying (>1 hour)
occurred in children after both DTwPand DT vaccination but was 4
times more common after DTwP vaccination?. Persistent crying is
more frequent with the initial dose and less frequent thereafter.

e Seizures

The rate of febrile seizures occurring within 3 days of DTwP
vaccination has been shown to be reasonably consistent in clinical
studies averaging 60/100,000 doses?. Febrile seizures after aDTwP
vaccine are more common in thoseindividualswith apersonal history
or afamily history of seizures. Febrile seizures, are considered benign
and do not result in epilepsy. There is no increased risk of having
febrile seizuresfollowing D TaP vaccination.
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» Hypotonic-hyporesponsive episode (HHE)

HHE is the sudden onset of limpness, reduced responsiveness and
pallor or cyanosis?’. Although, HHE occurs most frequently after
whole-cell pertussisvaccine, the reaction has also been documented
to occur after other vaccines, including diphtheria, tetanus,
Haemophilusinfluenzae type b and hepatitis B#. The reported rates
following a whole cell pertussis vaccine ranges from 0-291 per
100,000 doses??. The cause is not known but recovery occurs
spontaneously and no long-term sequelae including neurological
damage have been documented. The majority of these infants can
be safely re-vaccinated without a recurrence of the HHE?. Further,
the advent of acellular pertussis vaccines has markedly decreased
the frequency of episodes of HHE?.

» Encephalopathy

The occurrence of encephal opathy within seven days after whole-
cell pertussis vaccination has been an issue of intense debate.
However, it is still considered as a contraindication for subsequent
DTwP vaccination.

» Dravet syndrome

Dravet syndrome, otherwise known as severe myoclonic epilepsy of
infancy (SMEI), isagenetically determined epileptic encephal opathy
presenting in the first year of life. Seizures following vaccinations
have been the presenting feature in 27% of cases with Dravet
syndrome, out of which the mgjority of seizures occurred after DTwP
vaccination. Some of the cases of alleged encephal opathy reported
following DTwP had been Dravet syndrome®.

» Anaphylaxis

Anaphylaxisisrare following DTP vaccines.
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Special circumstances

» Natural diphtheriaor tetanusinfection

Natural infection with diphtheria or tetanus does not protect against
reinfection. Children with diphtheria or tetanus should receive a
diphtheriaand tetanustoxoid-containing vaccine (E.g. DTaP, DTwP,
DT) during their convalescence (even if they were completely
immunized beforetheir illness)*.

* Natural pertussisinfection

Well-documented pertussis disease (E.g. positive culture, polymerase
chain reaction, or epidemiologic linkage to a culture-proven case)
confers short-term immunity®. However, the duration of protection
isunknown. DTP should be used to compl ete childhood immunization
(if the child is younger than seven years).

L ife-cour se approach to vaccination

In many countries DTaP vaccine is used for primary vaccination
followed by DTaP booster at 18 months, Tdap at 5 years and 10-12
years or later and during pregnancy. This appears to provide robust
long-lasting immunity to all three diseases at least until adulthood.
Vaccination of pregnant motherswith Tdap at 27-36 weeks of gestation
has shown to prevent tetanus in the newborn and pertussis in early
infancy. US, Canada and Austria routinely recommend Tdap every 10
years for adults over 18 years.

Therisk of infection with pertussisissubstantially higher inlate childhood
and adolescence in Sri Lanka, as we do not use pertussis booster at 5
years and at 10 years.

Storage

2-8°C. Do not freeze.

SLMA GUIDELINES AND INFORMATION ON VACCINES | EIGHTH EDITION | 2023 101



Refer ences

1

10.

WHO Expert Committee on Biological Standardization 62™ report.
Geneva, World Health Organization, 2013 (WHO TRS, No. 979).

Hall E, et a. eds. 14" ed. The Pink Book: Washington, D.C. Public
Health Foundation, 2021. www.cdc.gov/vaccines/pubs/pinkbook/
index.htm

Use of Tetanus Toxoid, Reduced Diphtheria Toxoid, and Acellular
Pertussis Vaccines: Updated Recommendations of the Advisory
Committee on Immunization Practices — United States, 2019.
Morbidity and Mortality Weekly Report 2020; 69(3): 77-83.

Jefferson T, et a. Systematic review of the effects of pertussis
vaccinesin children. Vaccine 2003; 21: 2003-14.

Zhang L, et a. Acellular vaccines for preventing whooping cough
in children. The Cochrane Database of Systematic Reviews. 2014;
(9): CD001478. doi: 10.1002/14651858.CD001478.pub6

Liko J, et al. Do Pertussis Vaccines protect against Bordetella
parapertussis? Clinical Infectious Diseases 2017; 64(12): 1795-7.

Pertussisvaccines. WHO position paper — September 2015. Weekly
Epidemiology Record 2015; 90(35): 433-58.

Zerbo O, et al. Acdlular Pertussis Vaccine EffectivenessOver Time.
Pediatrics 2019; 144 (1): e20183466.

Fulton TR, et al. Protective effect of contemporary pertussis
vaccines: asystematic review and meta-analysis. Clinical Infectious
Diseases 2016; 62(9): 1100-10.

Barlow RS, et al. Vaccinated children and adolescentswith pertussis
infections experience reduced illness severity and duration. Clinical
Infectious Diseases 2014; 58(11): 152-9.

. Martin SW, et al. Pertactin-negative Bordetella pertussis strains:

evidence for a possible selective advantage. Clinical Infectious
Diseases 2015; 60(2): 223-7.

102

SLMA GUIDELINESAND INFORMATION ON VACCINES | EIGHTH EDITION | 2023



12.

13.

14.

15.

16.

17.

18.

19.

20.

Borrow R, et al. Theimmunological basisfor immunization series-
Module 3: Tetanus update 2006. World Health Organization.
Available at: http://www.who.int/immunization/documents/
immunological_basis series/en/ Accessed on May 14, 2018.

Sigera S, et al. Seroprevalence of Bordetella pertussis specific
Immunoglobulin G antibody |evelsamong asymptomaticindividuas
aged 4 to 24 years. a descriptive cross sectional study from Sri
Lanka. BMC Infectious Diseases 2016; 16: 729.

Rieber N, et d. Differencesof humoral and cellular immuneresponse
to an acellular pertussis booster in adolescents with awhole cell or
acellular primary vaccination. Vaccine 2008; 26: 6929-35;
PM1D:18852002; http://dx.doi.org/10.1016/j. vaccine.2008.09.064

Report from the SAGE Working Group on Pertussis vaccines 26-
27 August 2014 meeting, Geneva, Switzerland.

Liang JL, et al. Prevention of Pertussis, Tetanus, and Diphtheria
with Vaccines in the United States: Recommendations of the
Advisory Committee on Immunization Practices (ACIP). Morbidity
and Mortality Weekly Report Recommendations and reports. 2018;
67(2): 1-44.

DuVernoy TS, et a. Hypotonic-hyporesponsive episodes reported
to the Vaccine Adverse Event Reporting System (VAERS), 1996-
1998. Pediatric 2000; 106(4): €52.

Centers for Disease Control and Prevention. Vaccine Information
Statements. Diphtheria, tetanus, and pertussis (DTaP). Available
at: https.//www.cdc.gov/vaccines/hcp/vis/vis-statements/dtap.html
Accessed on May 10, 2018.

TrofaAF, et a. Immunogenicity and safety of aninactivated hepatitis
A vaccine when coadministered with Diphtheria-tetanus-acellular
pertussis and Haemophilus influenzae type B vaccinesin children
15 months of age. Paediatric Infectious Diseases Journal 2011;
30(9): €164-169. Doi: 10.1097/INF.0b013e31821b8a7d

Gasparini R, et al. Safety and immunogenicity of a quadrivalent
meningococcal conjugate vaccine and commonly administered

SLMA GUIDELINES AND INFORMATION ON VACCINES | EIGHTH EDITION | 2023 103



21.

22.

23.

24,

25.

26.

27.

28.

29.

vaccines after co-administration. Pediatric Infectious Diseases
Journal 2016; 35(1): 81-93.

Kimberlin DW, et a. (Eds), American Academy of Pediatrics.
Pertussis (whooping cough). In: Red Book: 2018 Report of the
Committee on Infectious Diseases, 31st eds, American Academy
of Pediatrics, Itasca, IL 2018. P.620.

Cody CL, et a. Nature and rates of adverse reactions associated
withDTPand DT immunizationsin infantsand children. Pediatrics
1981; 68: 650-60.

Long S, et a. Longitudinal study of adverse reactions following
diphtheria tetanus pertussis vaccine in infancy. Pediatrics 1990;
85: 294-302.

Mark A, et al. Subcutaneous versus intramuscular injection for
booster DT vaccination of adolescents. Vaccine 1999; 17: 2067-72.

Rennels MB, et al. Safety of afifth dose of diphtheria and tetanus
toxoid and acellular pertussis vaccine in children experiencing
extensive, local reactions to the fourth dose. Paediatric I nfectious
Diseases Journal 2008; 27(5): 464-5.

RennelsMB, et al. Extensive swelling after booster doses of acellular
pertussis-tetanus-diphtheriavaccines. Pediatrics 2000; 105(1): e12;
DOI: https://doi.org/10.1542/peds.105.1.€12

Buettcher M, et al. Hypotonic-hyporesponsive episode (HHE) as
an adverse event following immunization in early childhood: Case
definition and guidelinesfor datacollection, analysis, and presentation.
Vaccine 2007; 25: 5875-81.

Vermeer-de Bondt P, et al. Rate of recurrent collapse after vacination
with whole cell pertussisvaccine: follow-up study. British Medical
Journal 1998; 316: 902-3.

Le Saux N, et al. for members of the Health Canada/CPS
Immunization Monitoring Program-Active (IMPACT). Decrease
in hospital admissionsfor febrile seizuresand reports of hypotonic-

104

SLMA GUIDELINESAND INFORMATION ON VACCINES | EIGHTH EDITION | 2023



hyporesponsive episodes presenting to hospital emergency
departments since switching to acellular pertussisvaccinein Canada:
areport from IMPACT. Pediatrics 2003; 112950: 348-53.

30. Reyes IS, et al. Alleged cases of vaccine encephal opathy
rediagnosed years later as Dravet syndrome. Pediatrics 2011;
128(3): 699-702.

Dr.H.T.Wickramasinghe, MBBS, DCH, MD, MRCP, FCCP
Senior Consultant Paediatrician, Colombo
Email: cwatti@gmail.com

SLMA GUIDELINES AND INFORMATION ON VACCINES | EIGHTH EDITION | 2023 105



CHAPTER 9

HAEMOPHILUSINFLUENZAE
TYPEBVACCINE

I ntroduction

bacterial meningitis, pneumonia and sepsis in childrent. The

incidence of meningitisdueto Hibin childrenin Sri Lankaprior
tointroduction of the Hib vaccine was estimated to be one of the highest
inAsia. With thegrowing antibiotic resi stance, immunization hasbecome
an increasingly effective means of preventing Hib disease. By the end
of 2020, WHO reported that 192 countries had Hib vaccine in their
National Immunization Programmes (NIP)3. In 2020, the global
immuni zation coverage with 3 doses of Hib vaccine was estimated to
be 70%. Thereisagreat variation in immunization coverage between
WHO regions and the South East Asia Region (SEAR) was estimated
to have a coverage of 83% with 3 doses of Hib vaccine®. Sri Lanka
uses the pentavalent vaccine in the NIP and in 2020, a coverage of
96% was reported for all three doses of the Hib vaccine’.

I I aemophilus influenzae type b (Hib) is a common cause of

Types of vaccine

All currently licensed Hib vaccines are conjugated. In conjugated Hib
vaccines, the capsular polysaccharide, polyribosylribitol (PRP) is
conjugated to avariety of protein carriers. The conjugated protein carrier
induces along-lasting T cell dependent B cell immune responseto the
PRP polysaccharide and inducesimmunol ogical memory®. Thecurrently
available conjugated vaccines differ in terms of the type of protein
carriers conjugated to the Hib capsul ar-PRP polysaccharide, method of
chemical conjugation, polysaccharide size and their adjuvant®”.

* Non-toxic mutant diphtheriatoxin CRM 197 (PRP-CRM 197)
* Tetanus toxoid (PRP-T)
* Outer membrane protein of N. meningitidis (PRP-OMP)
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* Diphtheriatoxoid (PRP-D) (lessimmunogenicin children <18 months
of age than the other conjugates and has been withdrawn from the
market).

The protein conjugates used in Hib vaccines are themselves not
immunogenic and do not give protection against N. meningitidis,
diphtheriaor tetanus’.

Hib vaccine, either monovaent or in combination with different
antigens, is available in both liquid and lyophilized (freeze dried)
preparations.

Available Hib vaccinesin combination are as follows®”.

 withdiphtheria, tetanusand whole cell pertussisand hepatitisB vaccine
(DTwP-HepB-Hib) — pentavalent

» withdiphtheria, tetanus, acellular pertussis, hepatitisB and inactivated
polio vaccine (DTaP-HepB-1PV-Hib) — hexavalent

* with diphtheria, tetanus and whole cell pertussis vaccine
(DTwP-Hib)

* with meningococcal vaccine

Efficacy

Hib conjugated vaccines are efficacious from early infancy. Though
there is evidence of a decrease in antibody levels over time, in most
instancestheimmunity following the primary seriesisprotective during
the years of the highest susceptibility to invasive Hib disease. All
conjugate Hib vaccines have demonstrated remarkably high, consistent
efficacy and effectiveness against invasive disease following aprimary
series consisting of two or three doses. Disease following afull course
of Hib-PRP vaccine is rare®’.

All Hib conjugated vaccinesinduce a strong response when given asa
booster dosein the second year of life. Thisschedule provides sufficient
antibody levels to protect against invasive Hib disease to at least the
age of 5 years’. There is no difference in the immune response to
monovalent or combined Hib vaccines®. However, Hib conjugate
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vaccinesin combination with acellular pertussis antigen induce alower
antibody responsethan Hib conjugate vaccinesin combinationwithwhole
cell pertussisantigen or Hib conjugate vaccines separately administered
with the DTP containing acellular pertussis antigen®.

The high efficacy and effectiveness of the Hib conjugate vaccine have
been clearly demonstrated by the virtual elimination of Hib invasive
diseasein countrieswhere the vaccine wasintroduced. Nasopharyngeal
colonization has been drastically reduced in populations with high Hib
vaccine coverage. This has resulted in greater reduction in the Hib
disease incidence than can be directly attributed to the effects of the
vaccine, suggesting that herd immunity (reduced incidence in un-
immunized people) isinduced by the widespread use of the Hib vaccing®.
These vaccinesdo not protect against infection caused by H. influenzae
strains without capsules, termed non-typeable H. influenzae (NTHI),
and therefore, do not prevent the majority of cases of otitis media,
recurrent upper respiratory tract infections, sinusitis or bronchitis’.

Indications
 |nfants and children under 5 years of age
* Special groupsfor vaccination:

o Because of anincreased risk of infection, it is recommended to
administer Hib vaccine asearly as possibleto thefollowing groups
of children, irrespective of the age’

* Anatomical or functional asplenia

* Sicklecell disease

* Lesssevereimmunoglobulin deficiency (refer Chapter 30)
* Hodgkin'sdisease (in remission)

* Following chemotherapy

* Nephrotic syndrome (in remission)

e HIV infection

108 SLMA GUIDELINESAND INFORMATION ON VACCINES | EIGHTH EDITION | 2023



o Thereisno strong evidence of an increased risk of invasive Hib
diseasein asplenic older children and adults. In spite of the above,
many authorities recommend Hib immunization for these
individuals. Therefore, national authoritieshaveto define policies
for vaccinating older children and adults with asplenia.

The response to the vaccine in children with partial immunoglobulin
deficiency, Hodgkin's disease and following chemotherapy islikely to
be sub-optimal”.

Children under two years of age, who have had invasive Hib disease,
should get the complete course of immunization as natural infection
doesnot reliably produce protectiveimmunity. Immunization should be
commenced approximately one month after the onset of disease. The
number of dosesrequired will depend on the age at which thefirst dose
after illnessisgiven, (3 dosesup to 12 months: 1 dosefor those between
1to 2 years) ignoring doses given before the illness®.

Dosage and administration

All conjugate Hib vaccines should be injected intramuscularly. The
standard dose is 0.5 mL.

Available evidence suggeststhat at least 3 doses are needed to achieve
high vaccine efficacy and effectiveness. These can be administered as

* 3 primary doses without a booster (3p+0)
* 3 primary doses with a booster (3p+1) OR
e 2 primary doses with abooster (2p+1)

WHO recommends that in countries where the peak burden of severe
Hib disease occursin young infants, providing 3 doses of vaccineearly
inlifemay confer agreater benefit. Thus, in general, athree dose primary
seriesis given at the same time with the primary series of DTP.

In settings where the greatest disease morbidity and mortality tend to
occur later months of childhood, or where rate reductions of disease
are not fully sustained after the routine use of Hib vaccine, WHO
recommendsthat it may be advantageousto giveabooster dosefollowing
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either a 2p+1 or 3p+1 schedule. It is recommended that this booster
doseis best given from 12-15 months of age?®.

As per WHO recommendations, the age at first dose and the number
of primary doses should be set after considering thelocal epidemiology,
vaccine presentation (Hib conjugate monovalent vaccine or Hib
conjugate vaccine in combination with other antigens) and feasibility
with the overall routineimmunization schedul e of the country.

Because serious Hib disease occurs most commonly in children aged
between 4 and 18 months, immunization should start from 6 weeks of
age, or as early as possible thereafter. Sri Lanka administers first dose
at 8 weeks. Thefirst dose may be given as early as 6 weeks of age and
the second and third doses may be given at 4" week (if three primary
doses are given) or 8" week (if 2 primary doses are given) intervals
along with DTP and hepatitis B.

If abooster doseisrequired, it should be given at least 6 months after
the completion of the primary series.

Sri Lanka National Immunization Programme recommends
administration of Hib vaccineat 2, 4 and 6 monthsof life'®. For children
aged 1-5 years who have not received a primary series of Hib vaccine,
one doseis sufficient. Hib vaccineis not required for healthy children
after 5 years of age®.

If the vaccination course has been interrupted, the schedule should be
resumed without repeating the previous doses®.

Limited evidence suggests that HIV-infected children would benefit
from receiving a booster dose regardless of the number of primary
doses received and regardless of anti-retroviral therapy®. Individuals
with immunosuppression caused by aetiologies other than HIV are at
greater risk of infection with non-typeable H. influenzae (NTHi).
However, there isinsufficient evidence to indicate a significant risk of
developing Hib disease. Therefore, there is no reason to promote a
booster dose in such populations®.
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An immunization series commenced with one type of conjugate Hib
vaccine may be completed with another formulation.

Hib vaccine, as a separate vaccine, can be given at the same time as
other routine vaccines at a different site. However, it should not be
mixed in thevial or syringe with any other vaccine®.

Contraindications
* Hypersensitivity or anaphylaxisto any component of the vaccine

* History of hypersensitivity to aprevious dose of Hib vaccine

Adver se effects

Serious adverse events following immunization with Hib vaccine are
uncommon. A meta-analysis of trials of Hib-PRP vaccinations from
1990 to 1997 has confirmed it*. However, some local and systemic
reactions have been reported. In general, these reactions appear within
24-72 hours after vaccination and are mild, transient and resolve
spontaneously®”.

* Local reactions—redness, pain and swelling at the injection site.

* Systemic reactions—fever, loss of appetite, restlessness, irritability,
vomiting, diarrhoeaand unusual crying.

Though there have been rare reports of transverse myelitis, throm-
bocytopeniaand Guillain-Barré syndrome (GBS), they are not proven
to be causally related to Hib vaccine®?.

Storage
2-8°C
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CHAPTER 10
HEPATITISAVACCINE

I ntroduction

epatitis A virus (HAV) produces an acute hepatitis after an

H average incubation period of 28 days (range 15-50 days). Itis

transmitted by the faeco-oral route, usually through person-to-

person spread or contaminated food and drink. About 70% of the

infections are asymptomatic in children <16 years, compared to 10-25%

of adults. A personismost infectiousfrom 14-21 daysbefore and through
1 week after the onset of symptoms.

Complications of hepatitis A include relapsing hepatitis, cholestatic
hepatitis and fulminant hepatitis. Fulminant hepatitis leading to acute
liver failure and death occursin less than 0.5% but thisincreases up to
2% in adults over 50 years. Acute liver failure is more common in
pregnancy and in alcoholics with liver disease. HAV does not cause a
chronic infection and there are no carriers of the virus. HAV has been
transmitted by transfusion of blood and blood products collected from
donors during their viraemic phase of infection. Sexual transmission
can occur, especialy among men who have sex with men (MSM).

Globally, an estimated 1.5 million clinical cases of hepatitis A occur
each year. Mg ority of cases occur among children in highly endemic
areaslikeAsiaand Africal. Theanti-HAV seroprevalenceisdecreasing
inmany partsof theworldincluding Asia, with ashift of infection towards
adolescents and adults?. Studiesin Sri Lanka, from 1976 to 2009 have
shown asimilar trend with ashift towardsalower seroprevalencerate®.
Occasional casesof hepatitisdueto HAV continueto occur in Sri Lanka.

Travellersto Sri Lankaare advised to beimmunized against hepatitisA
before travel. Accelerated schedules are available for such travellers.
Types of vaccine

Two types of vaccines are available worldwide.
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* |nactivated vaccines (formal dehyde inactivated)
* Live, attenuated vaccines (available only in Chinaand India)*

The preparations of inactivated vaccinesavailablein Sri Lankainclude

* Monovalent hepatitisA vaccines (formal dehyde inactivated)

e Combined vaccines with hepatitis B (hepatitis A — inactivated,
hepatitis B — recombinant)

A combined vaccine with typhoid vaccineisavailablein countrieslike

Britain and Australiafor travellers*®.

Efficacy

* Pre-exposure—94% to 95% (The duration of protection is estimated
to be aslong as 25 years?)

* Post exposure — 96%°

I ndications

* Forindividualsover 12 months of age
Recommended for
¢ Food handlers

e Children, adolescents and high-risk persons during hepatitis A
outbreaks

* Personswith occupational risk

o Armedforces, personsworkinginnatural disaster or war affected
areas, day care staff, hospital workers, laundry and cleaning staff,
sewage workers

* Personsat high risk dueto lifestyle
o Intravenous drug users, MSM
* Personsat high risk dueto medical conditions

o Contacts of patients with hepatitis A, patients needing repeated
transfusions of blood and blood products, persons with chronic
liver disease, personswith devel opmental disabilities

* Travellersto high endemic areas
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Post-exposur e prophylaxis

Passive or active immunization or a combination of the two methods
can be used for post-exposure prophylaxis.

Human normal immunoglobulin (HNIG)’

HNIG has limited use at present. It is recommended with the hepatitis
A vaccine for post exposure prophylaxis of close contacts of patients.
HNIG isrecommended in addition to vaccine for contactswho areless
able to respond to vaccine (those aged 60 or over, those with
immunosuppression and those with HIV infection (with a CD4 count
<200 cell per uL) and those at risk of severe complications (those with
chronic liver disease, including chronic hepatitis B or C infection).

When administered IM within 2 weeks after exposure to HAV, HNIG
has shown 47-100% efficacy in preventing infection®. Itisnot available
in Sri Lankaat present.

If HNIG is administered to persons for whom hepatitis A vaccine is
also recommended, a dose of vaccine should be administered
simultaneously with HNIG at a different site. A second dose should be
administered 6-12 months after the first dose to complete the series’.

Hepatitis A vaccine

Itisrecommended for healthy persons over the age of 1 year who have
been exposed to hepatitisA infection within thelast 14 days'. Thevaccine
is preferred over HNIG as it gives long term protection®. Vaccine
recipients should complete the second dose 6-12 months after the first
dose to protect against infections from future exposures. Monoval ent
vaccines are preferred over combination vaccines for post exposure
prophylaxis’.

Dosage and Administration

* Monovalent vaccine
Two doses given at 6-12 month intervals, IM to the deltoid muscle
o 1-15years- 0.5mL
o 216years- 0.5 0r 1.0 mL (depending on the type of vaccine)
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Different vaccine brands could be interchanged.

* Combined vaccine: A combination vaccine containing inactivated
hepatitisA and recombinant hepatitis B vaccineisavailablefor usein
persons over 16 years. The combination vaccineisgiven IM asa
3-dose series, at 0, 1 and 6 months. The doseis 1.0 mL.

It is recommended that the full series should be continued with the
combination vaccine, and not interchanged with the monoval ent vaccines.
However, combined hepatitis vaccines produced by different manu-
facturers, are interchangeable.

Current evidence suggests that a single-dose of inactivated hepatitisA
vaccines seems to be comparable in terms of effectiveness, is less
expensive and easier to implement than the classical 2-dose schedule.
However, the double dose schedule is still recommended. A 2-dose
schedule is preferred for high risk patients and immunocompromised
individualst.

Hepatitis A vaccines (both the monovalent and the combined) could be
administered simultaneously with other vaccines. This can be safely
administered to immunocompromised including patients with HIV™.
Hepatitis A vaccines are not routinely recommended for pregnant or
breastfeeding women. However, they can receive the vaccines if
necessary®. Immunocompromised individual sand elderly patients show
areduced immune response to hepatitis A vaccination?.

Contraindications

* Acutefebrileillness
* Hypersensitivity to previous dose or any component of the vaccine

Adver se effects

* Local —transient erythema, soreness and induration at injection site.

* Systemic—headache, malaise, fever, vomiting, nausea. These usually
occur 3-5 days after vaccination and lasts for 1-2 days.
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Serious adverse events attributed to hepatitis A vaccine are rarely
reported®.

Storage
2-8°C. Do not freeze.
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CHAPTER 11
HEPATITISBVACCINE

I ntroduction

anillnessthat isclinically indistinguishablefrom other forms of

infectious hepatitis. It isasignificant cause of acute and chronic
hepatitisintheworld. Acuteinfection isfrequently symptomaticin adults,
and usually asymptomatic in young children, particularly infants.

I I epatitis B iscaused by hepatitis B virus (HBV), which produces

The sequelae of chronic HBV infection vary from an asymptomatic
chronic carrier state, to the development of chronic hepatitis, cirrhosis
and hepatocellular carcinoma (HCC). Acute hepatitis B, characterised
by acute inflammation and hepatocellular necrosis, occurs in
approximately 1% of perinatal infections, 10% of early childhood
infections (in children aged 1-5 years) and 30% of late infections (in
personsaged >5 years). Fulminant disease devel opsvery rarely ininfants
and children, but occursin 0.5-1% of adult cases of acute hepatitis B,
with a case-fatality rate of 20-33%. In 2019, hepatitis B resulted in an
estimated 820,000 deaths, mostly from cirrhosis and hepatocellular
carcinoma’.

The rate of progression from acute to chronic hepatitis B is primarily
determined by the age of infection, and infectionsacquired during infancy
and early childhood leads to chronic hepatitis in about 95% of cases.
The risk of chronic infection remains high up to 5 years of age after
which the rate stabilises at around 5%!. Immune tolerance to viral
antigensacquired at birthisbelieved to play animportant rolein neonatal
HBV persistence.

Carrier prevalence of HBV varies in different parts of the world and
may be quite variablewithin countries. A study conducted in Sri Lanka
prior to introduction of the HBV vaccine into the NIP in 2003, showed
that the HBV prevalence in the community to be 0.46%°.
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HBYV, though similar to HIV in its primary routes of transmission, is
hundred times moreinfectious. It is transmitted parenterally, sexually,
verticaly and horizontally. However, inasignificant proportion of patients,
the route of transmission cannot be determined. HBV isrelatively heat
stable and remains infectious for at |east one week in the environment
and could be a source of infection®.

Hepatitis B vaccine for infants had been introduced nationwide in 190
countries by the end of 2020. Global coverage with 3 doses of hepatitis
B vaccineisestimated at 83%. In addition, 113 countries haveintroduced
the WHO recommended birth dose to newbornswithinthefirst 24 hours
of lifeand global coverageis42%?®. According to latest WHO estimates,
the proportion of children under five years of age chronically infected
with HBV dropped to just under 1% in 2019, down from around 5% in
the pre-vaccine era?. Despite recombinant hepatitis B vaccine being
availablesince 1986, it isestimated by the WHO that, 296 million people
wereliving with chronic hepatitis B infection in 2019, with 1.5 million
new infections each year?.

Types of vaccine

It isarecombinant vaccine and contai ns hepatitis B virus surface antigen
(HBsAg) with alum as an adjuvant. In certain preparations, thimerosal
iS present as a preservative. The vaccine is available as monovalent
formulationsfor birth dosesor for vaccination of adults. Itisalso available
in combination with other vaccines:

* DTwP-HepB-Hib (pentavalent vaccine)

e DTaP-HepB-1PV-Hib (hexavalent vaccine)

* Hepatitis B-hepatitisA

A specific recombinant hepatitis B vaccine that is intended for adult
patients with renal insufficiency uses aluminum phosphate and lipid A
aspotent adjuvants. These potentiate theimmune response and thereby
elicit along-standing antibody response after vaccination®. Thiselicits

a higher and a long-standing antibody response compared to use of 4
double doses (40ug/dose) of the standard hepatitis B vaccine®.
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Efficacy

Protective efficacy isdetermined by the presence of anti-HBsantibodies.
Protective efficacy is higher in infants compared to adults'. An anti-
HBs concentration of 10 mlU/mL measured 1-2 months after
administration of the last dose of the primary vaccination series is
considered areliablemarker of protection against futureinfection. Those
who have seroconverted are protected even though the antibodies may
not be detectable later in life.

Protective efficacy ishigher ininfants compared to adults. The antibody
response rate reduces primarily with ageing, in chronic disease, HIV
infection, smoking and obesity?.

Ninety percent of vaccinated persons remain protected for at least 30
yearst. Currently, the evidence does not provide a basis for a booster
dose of hepatitis B vaccine after compl etion of the primary vaccination
series for persons with normal immune status'. However, additional
longer-term studies should be conducted to explorelifelong protection
conferred by hepatitis B vaccine and the need for booster doses in
different subgroups of the population.

Efficacy of vaccination in immunocompromised
individuals

Some infants born prematurely with low-birth-weight (<2000 g) may
not respond well to vaccination at birth and should receive 3 additional
doses of the vaccine. Immunosuppressiveillnesses, including advanced
HIV infection, chronic rena failure, chronic liver disease and diabetes,
are associated with reduced immunogenicity following vaccine
administration. They should be vaccinated early in the disease with the
special vaccine adjuvanted with aluminum phosphate and 3-O-
desacyl-4 -monophaosphoryl lipid A (ASO4)*. Asan alternative, double
dose of the vaccine could be administered (refer Chapter 32 for further
details).
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Indications for assessing post vaccination antibody
response

Post vaccination antibody response should be tested in:

* people at risk of occupationally acquired infection e.g. health care
workers (HCW)

* vaccinated infants born to HBSAg positive mothers

* patientswith chronic renal disease undergoing haemodialysis

* personswith HIV and other immunocompromised conditions

* patientsundergoing multiple transfusionswith blood/blood products

* sex partners or needle-sharing partners of people who are HBsAg
positive
In the above situations testing should be performed 1-2 months after
administration of the last dose of the vaccine series and an anti-HBs
titre of >10 mIU/mL is considered protective. Those found to have an
anti-HBs antibody titre of <10 mIU/mL after the primary vaccination
series should be revaccinated with afull three dose course of vaccines,
followed by anti-HBs antibody testing 1-2 months after the third dose.
If the titre is <10 mIU/ml after the second series they are known as
non-responders. Alternatively, a dose of vaccine is administered and
anti-HBstitreistested one month later and if found to be adequate, no
further doses are indicated. If the antibodies are inadequate, the full
course of vaccine should be administered. Anyonewho does not respond
to revaccination should be tested for HBsAg'. The healthcare workers
who are non-responders need to be evaluated after all high-risk
exXposures.

For healthcare personnel who wish to enter the UK for employment, it
is preferable to achieve anti-HBs levels above 100 mlU/ml, although
levels of 10 mIU/ml or more are generally accepted as sufficient to
protect against infection®.

By preventing HBV infection, hepatitis B vaccine al so protects against
hepatitis D virus (HDV) infection.
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Indications

* All newborn babies, within 24 hoursof birth*inall countrieswill high
prevalence

 All children, adolescents and adultsif not vaccinated during infancy

* Personsat high risk of contracting HBV infection including

(e]

(¢]

(e]

personswith high-risk sexual behaviour

partners and household contacts of chronic HBsAg-positive
persons

injecting drug users and men who have sex with men
prisoners

persons with chronic liver diseases

patientsondialysis

patientswith diabetes

patients with HIV

personswho frequently require blood or blood products

recipients of solid organ transplants/ haematopoietic stem cell
transplants

those at occupational risk e.g. healthcare and emergency care
staff

international travellersto HBV endemic countries

* Post exposure vaccination following needle stick injuries (refer PEP
for additional information).

Dosage and administration

The recommended dose varies by product and with the age of the
recipient. Therefore, manufacturer’srecommendation for dosage should
be followed. In most cases, infants and children (<15 years) receive
50% of the adult dose. The standard paediatric dose contains 5-10 ug
HBsAg, and the standard adult doseis 10-20 ug depending on the product.

The vaccine is administered by IM route. The anterolateral aspect of
the thigh isthe preferred site of injection for infants and children aged
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below 2 years; the deltoid muscle is preferred for older children and
adults. Administration into the buttock (gluteal muscle) is not
recommended as this is associated with decreased protective antibody
levelsand injury to the sciatic nerve.

A higher vaccine dose (40 ug) isrequired to induce a protective antibody
responsein immunocompromised and haemodialysis patients'.

For vaccination schedules beyond infancy, 3 doses are recommended,
with the second dose administered at least 1 month later and the third
dose 6 months after the first dose. There is no evidence to support the
need for abooster dosefollowing 3 (or 4) dosesif the hepatitis B vaccine
in routine immunization programmes.

Vaccination schedules
Newborns

The WHO recommends that all newborns including low birth weight
and premature infants should be vaccinated ideally within 24 hours of
birth or as soon as possible with the monovalent HBV vaccine. The
monovalent birth dose should be followed by 2 doses of hepatitis B
contai ning combination vaccines administered during the samevisitsas
the first and third doses of DTP containing vaccines. Alternatively, 4
doses of hepatitis B vaccine may be given for programmatic reasons
(E.g. one monoval ent birth dosefollowed by three hepatitis B containing
vaccine doses)!. The additional dose does not cause any harm. The
birth dose of the hepatitis B vaccine can be co-administered with BCG
vaccine and should be given at different injection sites’. However,
currently the NIP administersthree doses of thevaccineto al infants at
2, 4 and 6 months of age and no birth dose isincluded.

All pregnant women should betested for HBsAg during the early prenatal
visit (E.g. first trimester) in each pregnancy, even if they have been
vaccinated or tested previously®. Transmission from mother to infant
during birth isone of the most efficient modes of HBV transmission. If
the mother is positive for both HBsAg and HBeAg, about 80-90% of
infants will become infected and among those 90% become carriers.
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Newborns of motherswho are HBsAg positive should receive both the
monovalent HBV vaccine and hepatitis B specific immunoglobulin
(HBIG) withinthefirst 12 hours simultaneously with the BCG vaccine
at different injection sites as there is no immune interference. Post
vaccination serological testing for anti-HBs and HBsAg should be
performed after the completion of vaccine series at age 9-12 months. If
anti-HBs is <10 mlU/mL they should be given a single dose of the
vaccine and retested. Infants whose anti-HBs remains <10 mlU/mL
following the single dose vaccination should receive 2 additional doses
of hepatitis B vaccine to complete the second series, followed by post
vaccination serologic testing 1-2 months after the final dose®.

Children and adults

3 dosesof vaccine can begiven at any age, at 0, 1 and 6 month schedule.

Travellers and high-risk groups
WHO recommends0, 7, 21 daysand booster at 12 monthsfor travellers.

Chronic kidney diseases

A vaccine dose of 40 ug/mL should be administered at 0, 1, 2, and 6 or
12 months’. The antibody titres against hepatitis B surface antigen (anti-
HBs) should be assessed at 2 to 3 months after the primary course is
completed and annually thereafter and protection may persist only as
long asanti-HBslevelsremain above 10 mlU/mL. Antibody levelsshould,
therefore, be monitored annually and if they fall below 10 mIU/mL, a
booster dose of vaccine should be given to patientswho have previously
responded to the vacciné®.

Contraindications

* Hypersensitivity to any of the vaccine components

* Anaphylactic reaction to a previous dose of hepatitis B vaccine
* Allergy to common baker’s yeast

Neither pregnancy nor lactation is a contraindication for use of the
vaccine.
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Adver se effects

The vaccine has a proven safety record. Adverse effects, when they
occur, are transient and minor. These include local soreness, redness,
nausea, diarrhoea, malaise and fevert.

Storage

2-8°C. Do not freeze as it causes dissociation of the antigen from the
alum adjuvant, resulting inloss of potency.

Post-exposure prophylaxis (PEP)

Prophylactic treatment to prevent infection after exposureto HBV should

be considered in thefollowing situations:

* Percutaneous or permucosal exposure to HBsAg-positive blood or
body fluids

* Perinatal exposure of an infant born to an HBsAg-positive mother.

* Sexual exposureto aHBsAQ- positive person

* Household exposure

Perinatal exposuret

For an infant with perinatal exposure to an HBsAg positive mother, a
regimen combining onedose of hepatitis B immunoglobulin (HBIG) with
the first dose of hepatitis B vaccine should be administered within 12
hrsof birth. Thisis85-95% effective in preventing development of the
HBV carrier state. HBIG is not required by the baby if the mother is
positive for Anti HBeAb in spite of being an HBSAQ positive carrier.

The following schedules of vaccination are recommended in the order
of preference

* HBIG+HBV vaccineat 0, 2, 4, 6 monthsas per national immunization
programme or

e HBIG + HBV vaccine at 0, 1, 6 months or

e |f HBIG isnot available HBV vaccine accelerated schedule at 0, 1,
2 and 12 months
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Simultaneous administration of HBIG and vaccine should be at two
different sites.

Sexual partners of persons with acute hepatitis B virus
infection

All susceptible persons whose sexual partners have acute hepatitis B
infection should receiveasingledose of HBIG and hepatitisB vaccination
simultaneously at 0, 1 and 6 months after screening for HBV infection.

Household contacts of persons with acute hepatitis B virus
infectiont

Prophylaxis of an infant less than 12 months of age with HBIG and
hepatitis B vaccine at 0, 1 and 6 months is indicated if the mother or
primary care-giver has acute HBV infection. Prophylaxis for other
household contacts of persons with acute HBV infection is
recommended. If the index patient becomes an HBV carrier, all
household contacts should receive hepatitis B vaccine after screening
for HBV infection.

Sexual partners and household contacts of chronic carrierst

This group should be tested for HBV markers (HBsAg, HBsAb and
total HBcAb) prior to vaccination as the contacts may have become
carriersalready or protected after exposure. If the markers are negative
they should be vaccinated using the O, 1 and 6 month schedule.

Percutaneousor permucosal exposureto HBsAg positive blood™

Wounds and skin sites that have been in contact with blood or body
fluids should be washed with soap and water; mucous membranes should
be flushed with water. Antiseptic can be used in addition and isoptional.

Specific management isasin table 1.
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New vaccines for hepatitis B

A two-dose recombinant, adjuvanted vaccine, given one month apart
was approved by the FDA in 2017 and recommended by ACIPin 2018
for use in those above 18 years of age®.

Refer ences

1

World Health Organization, WHO position paper on Hepatitis B
vaccines, Weekly Epidemiological Record, No. 27, 2017; 92: 369-92.

Hepatitis B Fact Sheet, 12" July 2021 World Health Organization,
https://www.who.int/news-room/fact-sheets/detail/hepatitis-b.
Accessed on 8" March 2022.

Premaratne EDRG, et al. Sero-epidemiology of hepatitisB and C
in Colombo district. Proceedings of the 116" Anniversary Academic
Sessions of the Sri Lanka Medical Association. 2003 March
26t"-29, OP-35.

BondWW, et al. Survival of hepatitisB virusafter drying and storage
for one week. Lancet 1981; 1: 550-1.
doi: 10.1016/50140-6736(81)92877-4

WHO immunization coverage 2020. https://www.who.int/news-
room/fact-sheets/detail/immunization-coverage Accessed on 8"
March 2022.

Kong NC, et al. A new adjuvant improves the immune response to
hepatitis B vaccinein haemodialysis patients. Kidney International
2008; 73: 856-62.

Walter Orenstein, et a. Hepatitis B Vaccines. In: Plotkin S et al,
Eds. Plotkin’sVaccines. 7" edition. Philadelphia, PA: Elsevier. 2018.

Immuni zation against i nfectious disease— The Green Book. [ebook]
2013. Chapter 18. Last updated 27 November 2020. Hepatitis B.
UK Health Security Agency. London, United Kingdom.

Schillie S, et al. Prevention of hepatitisB virusinfectioninthe United
States. Recommendation of the Advisory Committee on

SLMA GUIDELINES AND INFORMATION ON VACCINES | EIGHTH EDITION | 2023 131



immunization Practices. Morbidity and Mortality Weekly Report
2018; 67(No.RR-1): 1-31.
DOI: http:// dx.doi.org/10.15585/mmwr.rr6701al

10. Kim DK, et a. Advisory Committee on Immunization Practices.
Recommended immunization schedule for adults aged 19 years or
older. Annals of Internal Medicine 2017; 166: 209-19.

11. Post exposure prophylaxis to prevent Hepatitis B virus infection.
Morbidity and Mortality Weekly Report 2006; 55(RR16): 30-1.

12. CDC Guidance for Evaluating Health-Care Personnel for
Hepatitis B Virus Protection and for Administering Postexposure
Management. Morbidity and Mortality Weekly Report 2013;
62(RR10): 1-19.

13. Schillie S, et a. Recommendations of the Advisory Committee on
Immunization Practices for Use of a Hepatitis B Vaccine with a
Novel Adjuvant. Morbidity and Mortality Weekly Report 2018;
67(15): 455-8.

Prof. Jennifer Perera, MBBS, MD, Dip Med Ed(Dundeg)

Emeritus Professor of Microbiology, Faculty of Medicine, University
of Colombo

Email: jennifer_pererab5@yahoo.com

132 SLMA GUIDELINESAND INFORMATION ON VACCINES | EIGHTH EDITION | 2023



CHAPTER 12
HUMAN PAPILLOMAVIRUSVACCINE

I ntroduction

general population and isknown to produce epithelial tumours

of the skin and mucous membranes. HPV genital infection is
usually asymptomatic and subclinical. Most HPV infectionsaretransient
but persistent genital infection with certain oncogenic viral genotypes
could lead to the development of anogenital precancers and cancers.
Diseases caused by HPV include cancers of the cervix, vagina, vulva,
penis and anus; a subset of head and neck cancers; anogenital warts,
and recurrent respiratory papillomatosis.

I I uman papillomaviruses (HPV) are widespread throughout the

Low risk (non-oncogenic) HPV genotypes 6 and 11 are associated with
90% of genita warts (condylomataaccuminata) and majority of recurrent
respiratory papillomatosis (RRP). High risk (oncogenic) HPV genotypes
16 and 18 are associated with 70% of cervical cancers and >80% of
other anogenital cancers'?.

Prophylactic HPV vaccinesare available to immunize HPV unexposed
adolescentsin prevention of HPV genital infection. Currently, 3 types
of HPV vaccines (bivalent, quadrivalent and 9-valent) are available, of
which 2 vaccine types (bivalent and quadrivalent) are available in Sri
Lanka. These vaccines are prepared using recombinant technology.
Both areprepared from purified L 1 structural proteinsthat self-assemble
to form HPV type-specific empty shells or virus-like particles (VLP).
Neither vaccine contains live biological products or viral DNA. HPV
vaccinesare designed for prophylactic usewith the primary target group
of females aged 9-14 years and do not clear existing HPV infection and
are not recommended for the treatment of HPV-related diseases'2.
Therapeutic HPV vaccines are under consideration for development in
the future.
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Bivalent vaccines: 2 types of vaccines are available.

* The WHO prequalified vaccine which includes L1 VLP of HPV
genotypes 16 and 18. Thisisproduced using abaculovirustechnology
that usesinsect cellswith an adjuvant, ASO4 that contains a uminium
hydroxide plus mono phosphoryl lipids (alumand MPL). Thisvaccine
isindicated for use in females and males from 9 years of age with
the primary target group females aged 9-14 years'®. The manu-
facturer recommends administering thisvaccineto femalesaged 9-45
years (Cervarix product monograph revision: February 25, 2019).

* Recombinant HPV bivalent vaccine, recently received the WHO
pre-qualification to be used for priority age group 9-14 years and
could beused from 9-45 years. Thisproduct is presently not available
in Sri Lanka.

Quadrivalent vaccine: it consists of a mixture of HPV genotype
specific L1 VLPs of four genotypes, 6,11,16 and 18. The substrate of
the vaccineisbased on recombinant yeast technology (Saccharomyces
cerevisiae). It contains aluminum hydroxyphosphate sulphate as an
adjuvant.

This vaccine has been licensed for use in females and males from 9
years of age with the primary target group of females aged 9 to 14
years'3, The manufacturer recommends administering this vaccine to
females and males aged 9-26 years.

Nonavalent vaccine: includes L1 VLP of HPV genotypes for 9
genotypes, 6, 11, 16, 18, 31, 33, 45, 52 and 58. The substrate of the
vaccine is based on recombinant yeast technology (Saccharomyces
cerevisiae). It contains aluminum hydroxyphosphate sulphate as an
adjuvant.

This vaccine has been globally licensed for use in females and males
from 9-26 years of age®. This product is presently not available in Sri
Lanka.
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Efficacy

Both vaccines availablein Sri Lanka are generally safe, well tolerated
and with high efficacy and immunogenicity. Overall seroconversion
observed is 99-100% for both vaccines. Long lasting immunity after
vaccination has been observed for at least 10 years, which includes
100% efficacy against HPV type 16 and18 related persistent HPV
infection and cervical intraepithelial neoplasia(CIN) 2 and 3.

Lower seroconversion and lower vaccine efficacy have been observed
among immunocompromised individuals who are identified as arisk
category for HPV induced cancers.

I ndications

Bivalent vaccinefor the prevention of:

e cervical precancers and cancers

* vulvar and vaginal precancers and cancers
* ana cancers

Quadrivalent vaccine for the prevention of:

e cervical precancers and cancers

* vulvar and vaginal precancers and cancers
* anal and penile cancers

 anogenital warts (condylomataacuminata)

Benefitsare observed especially among sexually unexposed individual s.

Dosage and administration
Two schedules are recommended for different age categories

0.5mL isadministered IM as
* 2 dosesfor children 9-14 years of age: at 0 and 6 months
* 3dosesfor 15 years and older:
o At0, 1 month and 6 months for bivalent HPV vaccine
o At 0, 2months and 6 months for quadrivalent HPV vaccine
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All HPV vaccines are non-live and non-infectious and could be co-
administered with other vaccines using separate syringes and different
injection sites.

Prophylactic vaccination of sexually active women

Prophylactic vaccination of sexually active women isnot recommended
by WHO but is not considered a contraindication. However, thereisno
evidence that such vaccination prevents vaccine preventable HPV
genotype associated pre-cancers and cancers among women with
previous HPV exposures.

Cervical cytology screening

Cervical cytology screening, diagnosis and treatment of pre-cancerous
lesionsand cancerswill remain asrecommended and HPV vaccination
should be considered as part of acoordinated and comprehensive strategy
to prevent cervical cancers.

I mmunocompromised persons

Immunocompromised persons and / or HIV-infected females above 9
years of age can be vaccinated with HPV vaccines. At least 2 doses or
ideally 3 dosesof HPV vaccinesare recommended until further evidence
isavailable. The recommendation of 3-dose scheduleis considered due
to thelower immunogenicity for immunocompromised individual s-2.

Contraindications

* Severe allergic reactions after a previous dose or to acomponent of
the vaccine

* Severe acute illnesses

Use in pregnancy

HPV vaccineis not recommended to be given during pregnancy even
though teratogenicity has not been observed in animal studies. Vaccines
could be administered to lactating mothers as antigen or antibody
excretion in breast milk has not been observed!®.
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Adver se effects

Mild and transient local reactionsat the site of injection (erythema, pain
or swelling) were reported following HPV vaccination which usually
resolves within 3-4 days. Systemic adverse events (fatigue, headache
and myalgia) are other symptoms observed®.

Preventing syncope after vaccination

Syncope may occur after vaccination among adolescents and young
adults. Thisis described as a preventable event after injection among
adolescents and the vaccinee should be advised to sit down during
vaccination.

Storage
2-8°C protected from light. Do not freeze.
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CHAPTER 13
INFLUENZAVACCINE

I ntroduction

They are transmitted mainly by droplets and aerosols originating

from the respiratory secretions of infected people and occasionally
viacontact with virus-contaminated fomites. Both typeA and B viruses
cause seasonal influenza epidemics, outbreaks and sporadic cases.
Disease can range from asymptomatic to severe illness and death.
Seasonal influenza occurs globally and is estimated to infect
(symptomatically or asymptomatically) 1in 5 unvaccinated children and
1in 10 unvaccinated adults'.

I nfluenzaA and B virusesareimportant human respiratory pathogens.

Intemperate climates, seasonal epidemicsare experienced mainly during
the winter; in subtropical and tropical regions, influenza may occur
throughout the year, with irregular outbreaks®. Each year, there are an
estimated 1 billion cases of influenza, of which 3-5 million are severe,
and between 290,000 and 650,000 influenza-rel ated respiratory desths
(case-fatality rate, 0.1-0.2%). Morbidity and mortality frominfluenzain
the tropics and subtropics are likely to be underestimated®#. During the
last decade in Sri Lanka, there has been an increased incidence of
influenza, generally observed during April to June and November to
January. Vaccination is currently the only effective means of reducing
the burden of influenzain the community®.

Inactivated (I1V) and live attenuated seasonal influenza vaccines
(LAIV) are available as either trivalent (TI1V) or quadrivaent (QIV)
formulations. Thetrivalent formulationincludes 2 influenzaA subtypes
(H1 and H3) and 1 influenza B virus (Yamagata or Victoria lineage),
while the quadrivalent has 2 influenza A and 2 influenza B viruses
(1 from each lineage). Currently available influenza vaccines are
produced using either eggs, cell lines or recombinant based methods.
While the egg-based and cell-based approaches use candidate vaccine
virusesproduced in eggsor cell culture, the recombinant-based approach
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uses purified influenza antigens i.e. haemagglutinin produced using
recombinant DNA technology. Inactivated egg-based vaccines are till
most commonly used®.

The virus strains in the vaccines change each year, based on global
surveillanceand scientists' estimationsregarding which typesand strains
of virusare likely to circulate during the next season.

There are two types of vaccine formulations for the northern and
southern hemispheres to be used in the respective winter seasons. For
countriesin equatorial regions, epidemiologica considerationsinfluence
the choice of the vaccine®. Currently, the southern hemisphere vaccine
isregisteredin Sri Lanka.

Types of vaccine

* |nactivated trivalent and quadrivalent vaccines” derived from strains
cultured in cells or eggs — These injectable vaccines are approved
for useinindividuals older than 6 months

“wholevirus/split virus/subunit

* Intranasal live attenuated influenzavaccine™ (LAIV) —Thisvaccine
is recommended for individuals 2-50 years of age and is not
recommended during pregnancy

™ cold adapted/genetically re-assorted

Recombinant vaccines are produced in insect cell culture using a
baculovirus expression system and contains no preservatives or egg
protein. Quadrivalent formulations are available and, like the trivalent
vaccines, have acceptable efficacy and safety profiles. It is registered
for use in persons over 18 years.

These vaccines are not widely available.

Effectiveness

The effectiveness varies every year and depends on a patient’s
characteristics, such asage, health status and the similarity or match of
thevaccineto thecirculating strainsin the community. When the vaccine
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matchesthe virusesin circulation, therisk isreduced by 40-60% in the
overall population, with better results against influenza B and influenza
A (H1IN1) viruses than influenza A (H3N2)S.

The pooled efficacy of TIV formulationsagainst clinical diseasein adults
aged 18-65 years across 12 seasons, in randomized controlled trials,
was 59% (95% Cl: 51-67%). I1Vs reduced the risk of laboratory-
confirmed influenza from 2.3% among those who were unvaccinated
t0 0.9% (RR 0.41, 95% CI 0.36-0.47)".

There have been few randomized controlled trials in children (aged 6
months to 17 years), though data are available comparing 11Vs
formul ated with or without an adjuvant and comparing [1Vswith LAIVs.
Thetrials generally reported vaccine efficacy in the range of 45-91%3.
A 2018 Cochrane review to assess the use of influenzavaccinesin the
elderly concluded that the effectiveness of TIV in this group was
modest, irrespective of setting, outcome, population and study design.
This review found that 11V had a VE of 58% (95% Cl 34-73%) in
people over 65 years of age®.

Influenzavaccination preventsinfection in pregnant women, aswell as
in their newborns through transfer of maternal antibodies. The pooled
estimate from 3 randomized clinical trials (RR 0.5, 95% CI 0.3-0.7)
conducted in low-income countriesand 2 case-control studies (OR 0.4,
95% CI 0.2-0.6) showed that the seasonal vaccinewas protective against
[aboratory-confirmed influenzain pregnant women®.

Protectiveimmunity generated by the vaccinetypically takesup to two
weeksto devel op, with moderate effectiveness lasting about 6 months.
Annual vaccination prevents severe and fatal influenza, especially in
theelderly, highlighting itsimportance.

Indications
e General population

o Any person who wishes to be protected from influenza

o International travellers
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* Peopleat high risk for complications
o Allindividualsover 65 years of age

o Residents and care givers of ingtitutions for the elderly and the
differently abled.

o Individuals with chronic conditions e.g. chronic cardiovascular,
pulmonary, metabolic or renal disease or who are immuno-
compromised.

* Pregnant women

Pregnant and postpartum women are at higher risk of severeillness

and complications. Influenza vaccine containing the killed virusis

safe and is recommended for al pregnant women. It is safe in al
trimesters of pregnancy™.

* Special groups
o Healthcare workers

o Household members who arein close contact with high-risk
persons

o Essentia services

Dosage and administration

Vaccine is recommended to be administered annually.

| nactivated vaccine

* Previously not vaccinated.

o 6 months — 3 years of age — two doses one month apart. Half
adult dose (0.25 mL) IM anterolateral aspect of thigh/deltoid.

o 3-8 years of age — two doses one month apart. adult dose
(0.5mL) IM deltoid muscle.
o >9years—singledose (0.5 mL) IM deltoid muscle.
* Previoudy vaccinated — single dose.

o 6 months — 3 years of age — half adult dose (0.25 mL) IM
anterolateral aspect of thigh/deltoid.

o >3years of age— adult dose (0.5 mL) IM deltoid muscle.
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Live attenuated vaccine (LAIV) — given as a nasal spray

* Children aged 2-8 years who have not received seasonal influenza
vaccine during the previous influenza season — 2 doses, at least 4
weeks apart

e 9-50 years—single dose

Contraindications

| nactivated vaccines

 |nfants under 6 months of age

* Previous adverse reaction to influenza vaccine

* Hypersensitivity to any component of influenzavaccine

LAIV
e Children <2 years of age
* Adults >50 years of age

* |ndividualswithahistory of severeallergic reaction to any component
of the vaccine or to a previous dose of any influenza vaccine.

* Children 2-7 yearsof agereceiving aspirin or other salicylates (because
of the association of Reye syndrome with wild-type influenzavirus
infection).

* Pregnant women

* |ndividuals with known or suspected immunodeficiency diseases or
immunosuppressed states (including HIV).

* Children with an acute episode of asthma at the time of vaccination
and in children with severe asthma.

Egg allergy

Published studiesinvolving alarge number of individualsallergic to egg
protein reveaed that influenza vaccine could be administered without
any seriousreactions. Thisisdueto very low amount of egg proteinin
the vaccine. Thereis strong evidence that individuals with egg alergy
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can safely receivean influenzavaccinewithout any additiona precautions
beyond those recommended for any vaccine'.

Adver se effects

| nactivated vaccines

e Local reactions at the site of the injection — pain, erythema or
induration.

* Systemic effects — low grade fever and body aches lasting for 1-2
days.

e Guillain-Barré syndrome — very rare®.

LAIV
e Mild-rhinorrhoea, nasal congestion, fever, sorethroat

Co-administration

[1Vsdo not appesr to interferewith concomitantly administered vaccines
of the routine childhood immunization programme, although febrile
seizures may be morelikely ininfants.

Additionally, 11Vs do not appear to interfere with concomitantly
administered current vaccinesfor COVID-19. LAIV doesnot interfere
with the immune response to measles, mumps and rubella or varicella
vaccines administered at the same visit®,

Storage
2-8°C. Protect from light. Should not be frozen.
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CHAPTER 14
JAPANESE ENCEPHALITISVACCINE

I ntroduction

Ipaneﬁe encephalitis (JE) is adisease of public health importance
n many Asian countries. An estimated 3 billion people in 24
ountries, mainly in the WHO South - East Asian and Western
Pacific regions are considered at risk of JE, with an estimated 68,000
clinical cases every year'2. It is caused by a flavivirus transmitted to
man through mosquitoes and five genotypes of JE virus (JEV) have
been identified®. This disease primarily occurs in children and most
infectionsareasymptomatic. Theratio of infection to symptomaticillness
has been estimated to vary between 25:1 and 300:1. The incubation
period is 4-14 days. It is an infection of the central nervous system
characterized by coma, seizures, paralysis, abnormal movements etc.
Death occurs in one third of cases and serious sequelae in 40% of
survivors®.

The virus is transmitted in an enzootic cycle among mosguitoes and
vertebrate amplifying hosts, mainly domestic pigs and aquatic birds.
The principal vectors are Culex tritaeniorhynchus and Culex gelidus.
In most temperate countries of Asia, JEV istransmitted mainly during
the warm season when large epidemics could occur. In the tropics and
subtropics, transmission could occur throughout the year, but often
intensifiesduring therainy season and pre-harvest period inricecultivating
regions?. JE cases have been identified from various parts of Sri Lanka
throughout the year. It shows a comparative increase with the North-
East monsoonal rains (November-February) as a result of increased
mosquito breeding, dueto water logging of ricefieldsand collections of
water.

Thereislittle evidenceto support areduction in JE disease burden from
intervention other than the vaccination of humans. Thus, vaccination of
humans should be prioritized over vaccination of pigsand mosquito control
measures’. WHO recommends that JE vaccination be integrated into
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national immunization programmes in all areas where JE disease is
recognized as apublic health problem?.

JEV isnot spread from person to person through direct contact. A small
number of cases of transplacental transmission of JEV hasbeen reported
and transmission through blood transfusion has been documented in a
JE endemic area®. In a laboratory setting, JEV might be transmitted
through accidental percutaneous, mucosal or inhalation exposures®.

Management consists of supportive care and management of compli-
cations. No antiviral agent or specific medication isavailableto mitigate
theeffectsof JEV infection. Infection with one JEV genotypeisthought
to producelifelong immunity against all genotypes®.

Types of vaccine

There are four classes of JE vaccines

* |nactivated mouse brain derived vaccines
* |nactivated Vero cell derived vaccines

* Live attenuated vaccines

* Liverecombinant (chimeric)vaccines

WHO recommendsthat mouse brain derived vaccines should begradually
replaced by new generation JE vaccines, given their advantageous saf ety
profile’.

| nactivated mouse brain derived vaccine

This vaccine is prepared from a suspension of mouse brain infected
with JEV and is of two types.

* Nakayamastrain — Freeze dried or liquid
* Bejingstran—Liquid
Both strains of vaccines are presently not availablein Sri Lanka.

I nactivated Vero cell derived SA-14-14-2 strain vaccine
Formalin inactivated alum adjuvanted vaccine (SA 14-14-2 strain)
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Thisvaccineislicensed in several Asian countriesincluding Sri Lanka.
It does not contain any preservatives or stabilizers. ThisisaWHO pre-
qualified vaccine.

Live attenuated vaccine (LJEV) SA-14-14-2 strain

Thisvaccineisprepared in primary hamster kidney cell culture (BHK).
It isbased onthe genetically stable, neuro-attenuated SA 14-14-2 strain
of the JE virus, which elicits broad immunity against heterologous JE
viruses*®. It is a freeze dried preparation. This vaccine is WHO pre-
qudified.

In the National Immunization Programme, all children are immunized
with the live JE attenuated vaccine on completion of 12 months.

Liverecombinant yellow fever-Japanese encephalitis chimeric
vaccine (JE-CV)

This JE vaccine has been devel oped, based on the attenuated 17D YF
virusgenome. TheY F-JE chimeravirus, isgrowninVero cells. |t showed
good safety and immunogenicity with 94% of the vaccinees developing
protective neutralizing antibodies after asingle dose’.

Thisfreezedried vaccineislicensed for usein 15 countrieswhich include,
Sri Lanka, Australia, Thailand, Philippines, Singapore, Malaysia,
Bangladesh, Indonesiaand Taiwan. ThisvaccineisWHO pre-qualified.

Efficacy

| nactivated Vero cell derived SA-14-14-2 strain vaccine

Vaccination isnot recommended for children below the age of six months,
duetothe possibleinterference by passively acquired maternal antibodies.

Among children aged 1-2 yearsin endemic settings, seroprotection was
95.7% one month following the second dose of vaccine?.

Live attenuated vaccine (LJEV)

In children aged 1-10 years, high protection rates of >98% were seen
after one year following a single dose of vaccine. Case control studies
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of alargevaccinetrial in Nepal showed rapid onset of protection followed
by a5 year efficacy of 96% after a single dose of vaccine*. Based on
this study, the National Advisory Committee on Communicable
Diseases has recommended a single dose schedule for Sri Lanka at
present®.

Live recombinant yellow fever-Japanese encephalitis chimeric
vaccine (JE-CV)

In endemic countries ahigh seroprotection rate of 99.3% was reported
in children of 9-18 months age group, one month after administration of
a single dose’. In a multicentre randomized control trial involving
previously primed 2-5 year olds and naive 12-24 month olds were
seroprotected 100% and 96% respectively 28 days after JE-CV vaccine
administration. Oneyear later, seroprotection ratesin thetwo age groups
were 97% and 84% respectively™.

Vaccine safety

The WHO Global Advisory Committee on Vaccine Safety (GACVS)
reviewed data on inactivated Vero cell derived, live attenuated and live
recombinant vaccines and al were found to have acceptable safety
profilest.

Indications

Children above 12 months of age and adults.

Dosage and administration
I nactivated Vero cell derived vaccine

* Residentsin JE endemic countries— Primary immunization consists
of two doses, 0.5mL each administered intramuscul arly 4weeks apart.
For children <3yrsdoseis0.25mL.

e Immunization for travellers visiting JE endemic countries (refer
chapter 29).
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Live attenuated vaccine

Primary immunization of 0.5mL is administered SC. A booster dose
after one year is recommended by the manufacturer.

Single dose vaccineisreconstituted with the sterile diluent provided and
should be used immediately after reconstitution. Multi dose vaccine
should be used within 6 hours after reconstitution.

The National Advisory Committee on Communi cable Diseases approved
the use of the live JE vaccine in children who had previously received
anincompl ete course of the mouse brain derived inactivated JEvaccine™.

Live recombinant yellow fever-Japanese encephalitis chimeric
vaccine

One dose of 0.5mL isadministered SC.

In children and adolescentsup to 18 years of age, if long term protection
isrequired, abooster dose should be given preferably oneyear after the
primary vaccination even up to 2 years.

In adults, a booster dose, if required could be given after 05 years.

Contraindications
| nactivated JE vaccine

* Hypersensitivity to any component of the vaccine
* History of convulsions during the past 1 year
* Progressive neurological disorders

Live attenuated /recombinant chimeric JE vaccine®

* Hypersensitivity to any component of the vaccine

* Pregnancy

* |mmunodeficiency states (refer Chapter 31)

* Leukaemia, lymphomaand other malignancies (refer Chapter 33)
* History of convulsions during the past 1 year

* Progressive neurological disorders
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Thoughitisnot contraindicated, JE vaccine (live or inactivated) should
betemporarily postponed in thefollowing instances

* Fever more than 38.5°C

* Acute infectious disease

* Acute stage of any chronic illness

Thefollowing conditionsare NOT contraindications

e Minor illnesses such as common cold, diarrhoeawith temperature
below 38.5°C

» Stableneurological conditionsE.g. cerebral palsy, Down syndrome

* Treatment with topical steroids or systemic use of steroids at |low
dosages, less than 0.5mg/K g body weight®

* Family history of convulsions

Adver se effects
Local: pain, induration and redness at site of inoculation

Systemic: headache, fever, malaise, myalgia, urticaria, hausea and
vomiting
M ost of the adverse reactions occur 12-72 hours after the administration

of the vaccine. These reactions appear to be more common in those
with aprevious history of urticaria.

Acute encephalitis, shock and anaphylactic reactions are rare.

Storage

2-8°C. Avoid exposureto direct sunlight. Theliquid vaccine should not
be frozen.
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CHAPTER 15

MEASLES, MUMPSAND RUBELLA
VACCINE (MMR)

I ntroduction
IVI easles, mumps and rubella (MMR) is a live attenuated

combined vaccine which prevents measles, mumps, rubella

and congenital rubellasyndrome (CRS). MMR vaccinewas
included in the National Immunization Programme (NIP) of Sri Lanka
in2011.

M easles

Measlesis one of the most highly contagious of al infectious diseases
where humans are the only hostsfor thevirus. Theincubation periodis
approximately 10 days, but variesfrom 7-18 daysfrom exposure. Meades
virusisan RNA virus with one serotype, of the genus Morbillivirusin
the Paramyxoviridaefamily. Thevirusiscommonly transmitted by direct
contact with infectious droplets and lesscommonly, by airborne spread.

Measles is characterized by fever, cough, coryza and conjunctivitis,
followed by amacul opapular rash appearing on the face and spreading
cephalocaudally and centrifugally. During the prodromal period, a
pathognomonic enanthema (Koplik’s spots) may be detected. Case
fatality rates are higher among children younger than 5 years, the
immunocompromised and in the severely malnourished, inclusive of
vitamin A deficiency aswell*2,

A significant favourableimpact on childhood mortality was shown with
accelerated coverage with measles vaccination. During the period
between 2000 and 2018, more than 23 million deaths from measles
were prevented®. Despite the efficacy and availability of the measles
vaccine, the disease remains one of the leading causes of childhood
deaths globally. In 2018, more than 140,000 deaths bel ow the age of 5
years had been reported®. Moreover, data reveals that after a steady
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progress of controlling deaths dueto measles, for six consecutiveyears
from 2010, there had been an increase in reported cases of measles,
reaching apeak in 2019. Dataanalysis showed that failureto vaccinate
children on time and not compl eting the vaccination with the 2™ measles
containing vaccinewere possiblereasons. | n addition, wide susceptibility
dueto rapid waning of maternal antibodies at 9 monthsleave infants at
risk of developing serious complicationsfollowing measles'.

During the recent past, many outbreaks of measles have been reported
among effectively vaccinated communities. TheAmericas, Europe, South
East Asia and the Eastern Mediterranean had large measl es outbreaks
in2017 andin 2019

Evidence strongly indicates that accumulation of non-immune persons
due to lower participation in vaccination programmes led to measles
outbreaks in Europe*>®. In addition, expanding global tourism and
migration due to war and poor socio-economic situations have posed
challenges to the WHO measles elimination project®. It has been
emphasi zed that more than 95% of a population has to be successfully
vaccinated in order to prevent outbreaks of measles. WHO has
consistently noted that the quality of measles and rubella surveillance
remainsinadequate in many countries’®. In July 2019, WHO declared
that Sri Lanka has eliminated measles which means interruption of the
transmission of endogenousvirusin the country. Vaccine hesitancy has
been identified as one of the top 10 threats to global health and is a
serious hurdleto the global elimination and eradication of measlesand
other vaccine preventable diseases’.

Complications of measles: Complications of measlesinclude otitis
media, bronchopneumonia, laryngotracheobronchitis (croup),
keratomalacia and diarrhoea, particularly occurring among young
children. Acuteencephalitiswhich occursin approximately 1:1000 cases,
often leads to permanent brain damage. Subacute sclerosing pan
encephalitis (SSPE) is a rare degenerative central nervous system
disease which occurs 7-11 years after measles, which is characterized
by behavioural and intellectual deterioration and seizures'.
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Mumps

Mumps usually occurs during childhood and is caused by aRNA virus
inthe Paramyxoviridaefamily and istransmitted by respiratory droplets.
The incubation period is 14-18 days. After 3-5 days of viraemia, the
virus spreadsto multipletissuesleading to parotitis, orchitis, oophoritis,
pancreatitis and aseptic meningitis. Parotitis is the most common
manifestation (30-40%) which may be unilateral or bilateral and any
combination of singleor multiplesaivary glandsmay be affected. Paratitis
may be absent in as many as 50% of patients'.

Although the incidence of mumps has been significantly reduced by
successful vaccination, outbreaks of mumps continue to occur
worldwide®.

Complicationsof mumps: A Japanese epidemiological study (2021)
showed that the incidence of mumps related complications (per 1000
mumps cases) was highest for orchitis (6.6), followed by meningitis
(5.8), deafness (1.3), pancreatitis (0.5) and encephalitis (0.3). Moreover,
the incidence of mumps was highest among children aged 0-5 years,
whiletheincidence of mumps-rel ated complicationswas highest among
adults aged 26-35 years'.

Orchitisisacommonly reported complication among post pubertal males
(30%), with half of these patients devel oping testicular atrophy on the
affected side. However, there is a growing concern that the incidence
of mumps has shifted from children to young adultsand thisisassociated
with ahigh rate of orchitis and severe reproductive problems®.

Uncommon complications include oophoritis (5%) among the post
pubertal femalesbut thereisno association with impaired fertility. Mumps
during the first trimester of pregnancy is associated with an increased
incidence of spontaneous abortions. Neverthel ess, thereisno evidence
to suggest any link with congenital malformations’.

Rubella

Rubellaisan acuteviral infection which generally resultsinamild disease
in children and adults. It is caused by a toga virus and is spread by
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droplets and through direct contact with nasal and throat secretions of
infected persons.

The incubation period is generally 2-3 weeks. Many infections
(25-50%) are subclinical”. Clinical infection is characterised by low
grade fever, atransient generalised erythematous macul opapul ar
rash and lymphadenopathy, which is commonly sub occipital or post-
auricular.

Rubellais of great significance when it occursin a pregnant woman in
the first trimester as it could cross the placental barrier resulting in
teratogenicity. Rubellainfection in pregnancy may lead to miscarriage
or stillbirth. Some infants may be born with CRS which includes
ophthalmic, cardiac, auditory and neurological abnormalities. Therisk
of congenital defectsin the first trimester is approximately 80%, with
the risk falling to 10-20% by the 16" week of pregnancy*®.

Sincetheintroduction of rubellavaccinationin the NIP, theincidence of
CRS has declined, but sporadic cases of rubellastill continue to occur
among young adults.

Types of vaccine

Live attenuated combined vaccine of alyophilised formulation.

Meadesstrains
e Schwartz —grownin chick embryo fibroblasts

* Edmonston-Zagreb—grownin human diploid cells

Mumpsstrains
e Jeryl-Lynn; RIT4385 (derived from Jeryl-Lynn) and Urabe

All grownin chick embryo tissue culture

Rubella strain
* Wistar RA 27/3 grownin human diploid cells
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Immunogenicity and vaccine efficacy

A systematic review (2019) has revealed seroconversion rates after
onedoseininfantsat 9 monthsof age: 87.4% (meadles), 92.3% (mumps),
and 91.2% (rubella). Severa other studies conducted in Europe have
reported that immunogenicity for MMR |l at >7 years of age with
seroconversion rates ranging from 96%-100% (measles), 65%-100%
(mumps), and 91%-100% (rubella)*°. The effectiveness of the mumps
component of the MMR vaccine is less than that of the measles or
rubellacomponents®.

In the event of an epidemic of mumps, the Advisory Committee on
Immunization Practices (ACIP) recommends the administration of a
third dose of vaccinefor health care workerswho may beat anincreased
risk,

Elimination targets of measles, mumps and rubella could be achieved
with sufficiently high coverage using a 2 dose MMR vaccination
schedule. Consistently high MMR vaccination coverage isrequired to
prevent outbreaks and also to limit their extent if and when they occur.

Indications

e Children at 9 months and 3 years of age as per NIP

* Children and adultswith unknown or incomplete MMR vaccination
* Personswho lack immunity to any of theindividual components

* Non-immune health care workers

Dosage and administration
0.5mL SC. Could aso begiven M

In Sri Lanka, measles vaccine was first introduced in 1984 for infants
at the age of 9 months. MR vaccine was introduced as a second dose
for measles at the age of 3 yearsin 2001. Two doses of MMR vaccine
was recommended in 2011. Initially, the first dose was given at 1 year
and a second dose at 3 years. The first dose of MMR vaccine was
brought forward to 9 months in 2015 as there were several outbreaks
of meadlesin the latter half of infancy.
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Catch-up vaccination programme

Children presenting at preschool age who have not received the first
dose of MMR should be given a dose of MMR, followed by a second
dose after three months. The age of 11-12 years also could serve as a
catch-up opportunity to verify vaccination status and MMR vaccine
should be administered to children who have not yet received the second
dose of MMR. The second dose of MMR may be administered as
early as4 weeks after thefirst dose’. Furthermore, individuals of school
leaving age who have never received MMR should be offered the
vaccine'?,

Post-exposur e prophylaxis

The MMR vaccine may be given to susceptible individuals over one
year of age who have been exposed to measles within the previous 72
hours. This should be followed by a second dose at |east 28 days | ater.

However, the MMR vaccine is not recommended for prophylaxis
following exposureto mumps or rubellaas the antibody responseto the
mumps or rubella components is too slow for effective prophylaxis.
Vaccination after exposure is not harmful and may possibly avert later
disease. Studies have shown that although two MMR doses are adequate
in the prevention of mumpsin most settings, administering athird dose
may be worthwhile in specific outbreak situations. This may lead to
shorter duration of virus shedding, boosting of antibody titresand milder
clinical manifestations'.

Contraindications
* Pregnancy
* Persons with immunodeficiency, HIV/AIDS (refer chapter 32)

* |ndividualswith ahistory of alergy to any of the vaccine components
(gelatin, bovine serum albumin, neomycin or kanamycin)

* |ndividualswith ahistory of anaphylaxisto apreviousdoseof MMR
vaccine
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Precautions

* Pregnancy should be avoided for one month after vaccination. Even
if pregnancy occurs within one month after MMR vaccination, no
teratogenicity has been reported. Therefore, there is no indication
for termination of pregnancy.

* Persons with allergy to red meat (beef, pork or mutton), should be
investigated in a specialised unit for vaccine allergy before
administration. Thisis due to the presence of bovine products such
as gelatin and bovine serum albumin in the vaccine.

* Vaccination should be deferred in personswith an acutefebrileillness.

* MMR either should be administered >2 weeks before the receipt of
ablood product or should be delayed 3-11 months after receipt of the
blood product depending on the dose and type of blood product™(refer
chapter 34).

It isrecommended to perform the Tuberculin skin testing (TST) before
or on the same day or 4 weeks later as the measles component could
depress cell mediated immunity®.

Adver se effects

Malaise, fever or rash may occur following the first dose of MMR
vaccination. Most adverse eventsreported are attributableto themeasles
or rubellacomponents.

Parotitis may occasionally occur in the third week after vaccination.
Thrombocytopaenic purpurahas been rarely reported within six weeks
after thefirs MMR. However, therisk of devel oping thrombocytopaenia
after MMR vaccinationismuch lessthan therisk of developing it after
an infection with meades, rubellaor mumpsvirus’. Adverse reactions are
less common after the second dose of vaccination than the first dose.

Concerns about the probabl e associations of MMR vaccineand infantile
autism and inflammatory bowel disease have been evaluated. Many
epidemiological studieshavefirmly disproved the remotest possibility of
a cause-and-effect phenomenon with regard to the MMR vaccine and
pervasive and regressive developmental disordersin children4®,
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Storage
2-8°C.

MMRV Vaccine

Since 2005 tetravalent vaccine against measles, mumps, rubella and
varicella(MMRV) has been available. MMRV vaccination has shown
similar immunogenicity and overall safety profiles compared to MMR
vaccine'®,

The MMRYV vaccineis currently not availablein Sri Lanka.
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CHAPTER 16
MENINGOCOCCAL VACCINE

Introduction

eisseria meningitidis, the agent that causes bacterial meningitis
is a Gram-negative diplococcus with 13 serogroups based on
capsular type.

N. meningitidis is a commensal bacterium residing in the upper
respiratory tract of humans and is transmitted through aerosols.
Crowding is an important risk factor for transmission of the organism.
Tobacco smoke, functional or anatomic asplenia, complement factor
deficiencies, HIV infection and travel to endemic areas are associated
with an increased risk for meningococcal disease. Those who have
been exposed to oral secretions of an infected person, such as through
kissing or sharing of food and drink, should receive chemoprophylaxis.

Infected people are not considered contagious after 24 hours of
appropriate antimicrobial therapy. Prophylactic antimicrobial therapy or
vaccination is not recommended without assessment.

Meningococci may be present asymptomatically in up to 30% of the
population for periods exceeding 2 years. They adhere to epithelial
surfaces in the nasopharynx to form microcolonies which resemble
biofilms which help them to persist under adverse conditions.
N. meningitidis has evolved different mechanisms to evade the host
immune system and to compete with other members of the oral
microbiome showing a better survival adaptation.

Certain lineages of N. meningitidis are highly invasive and are frequently
associated with disease. It becomes pathogenic when it crosses the
epithelial barriers of the nasopharynx to reach the bloodstream, causing
septicaemia. From there, it can cross the blood-brain barrier causing
meningitis. Meningococcal disease has an incidence rate that ranges
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from <1 to 1,000 cases per 100,000 population per year with significant
geographical and temporal differences!. The African meningitis belt,
stretching from Senegal in the west to Ethiopia in the east has the highest
annual incidence of meningococcal disease in the world?. Tt is lethal in
10% of the cases and causes severe sequelae in 30-50% of the survivors,
including neurological disabilities, seizures, hearing or visual loss or
cognitive impairment.

Based on the structure of the capsular polysaccharide, N. meningitidis
is divided into 13 serogroups, five of which (A, B, C, W and Y) are
responsible for the majority of meningococcal disease. Serogroup X
causes minority of infections.

In Sri Lanka, according to data from the National Reference Laboratory,
Medical Research Institute, eleven cases of invasive meningococcal
disease (IMD) had been reported in children and adults from Western,
Eastern, Northern and North-Central Provinces with no recent overseas
travel. Meningococcemia, skin rash, meningitis and sepsis were the
common clinical manifestations observed. The meningococcal isolates
belonged to serogroups B and C. Majority of the isolates was
intermediate-susceptible to penicillin. Some strains showed resistant to
quinolones (ciprofloxacin, levofloxacin).

However, meningococcal meningitis is uncommon in Sri Lanka and the
cases encountered are mostly imported.

Mortality of IMD remained between 10-15%, even with antimicrobial
therapy in developed countries and higher in developing countries’.

Types of vaccine

Serogroups A, C, W, and Y (MenACWY) vaccines and serogroup B
(MenB) vaccines are conjugate vaccines. Polysaccharide vaccines are
no longer used in many countries.
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Serogroup A, C, W, and Y vaccines
MenACWY vaccines are protein conjugate vaccines.

* MenACWY-D is licensed for use from 9 months to 55 years of age.
This intramuscular vaccine is administered as a 2-dose primary series,
3 months apart, among children 9 through 23 months of age

* MenACWY-CRM is licensed for use from 2 months to 55 years of
age.

Serogroup B meningococcal vaccines

There are two types of Men B vaccines which use 2 different
technologies.

* MenBFHbp is based on a surface-exposed lipoprotein-factor H
binding protein (FHbp) that functions as an important virulence factor.
It could be administered as either a 2- or 3-dose series (0 and 6
months or 0, 1-2 and 6 months), depending on risk factors for disease
and on outbreak conditions. It has been used in several outbreaks.

* MenB-4C contains 4 antigenic components. It is administered as a
2-dose series (0, 1 month).

Efficacy

Efficacy varies between 85-93%, for conjugated vaccines and lowest
antibody titres were observed against the Y serogroup.

Indications

It is not recommended for routine immunization in Sri Lanka.
Currently, vaccines are recommended for use in:
* epidemic or outbreak situations

* travellers to endemic countries
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pilgrims to Mecca and Medina

laboratory workers handling meningococci

students travelling abroad for studies in countries where the disease
is endemic

following specified conditions with a higher risk for invasive
meningococcal disease

deficiency of complement components

functional or anatomical asplenia including sickle cell disease and
congenital or acquired asplenia

HIV, regardless of disease stage or CD4+ cell count

haematopoietic stem cell transplant

Persons exposed to patients with meningococcal disease — meningo-
coccal vaccination is not recommended for post-exposure prophylaxis
following exposure to a single case®.

Dosage and administration

The schedules of vaccination, number of doses and interval between
doses vary with the type of vaccine. It is recommended to adhere to
manufacturer’s instructions for administration of the different vaccines.
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Table 1. Recommended schedule for immune competent

children and adults
Age groups/ Vaccine Available Dose and Remarks
categories type preparations route
Pregnancy conjugate Men 0.5mL During outbreaks or
ACWY IM single | before travel to
dose endemic countries.
After 1% trimester
(this covers infants
up to 2 months of age)
MenB During B serotype
outbreaks and with
high risk only when
benefits out-weigh
the risks
2 months — conjugate MenACWY 0.5mL Not recommended
10 years -CRM IM for routine use
or Men (refer Table 2 for
ACWY-D recommended
groups)
Primary conjugate | Men 0.5mL If not vaccinated
11-21 ACWY-D IM single | before
years or Men dose
ACWY-
CRM
Booster Recommended if 1
Adolescent dose taken before 16
years
During conjugate | MenB-FHbp | 0.5mL 1 or 2 doses one
outbreaks or IM month apart based on
16-22 years MenB-4C outbreak situation
>22 years conjugate | Men 0.5mL refer Table 2
ACWY-D IM for recommended
or single groups
MenACWY dose
-CRM
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Contraindications

Acute febrile illness

Hypersensitivity to any component of the vaccines

Adverse effects

Local — erythema, slight induration, tenderness or pain at the injection
site.

Systemic — febrile reactions, chills, fatigue, headache, irritability, muscle
or joint pains could occur infrequently and lasts about 24 hours with
MenACWY vaccines and may last up to about 3 days with MenB.

Similar adverse effects are observed after MenB vaccines but are
more common and may be more severe.

Syncope can occur after any vaccination and is most common among
adolescents and young adults. Adolescents should be seated or lying
down during vaccination, and having vaccine recipients sit or lie down
for at least 15 minutes after immunization could avert many syncopal
episodes and secondary injuries.

Storage
2-8°C
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CHAPTER 17
PNEUMOCOCCAL VACCINE

I ntroduction

n 2019, pneumonia accounted for 14% of all deaths of children
under 5 years of age, killing 740,180 children, or around 2,000
every day?. Almost all of these deaths are preventable and, according
to the WHO, immunization against pneumococcus, Haemophilus
influenzae type b (Hib), measles and pertussis is the most effective
way to prevent pneumonia?. Sreptococcus pneumoniae was the com-
monest cause of bacterial meningitis and subdural hygromasin infants
and children over two years of age in the United States from 1998 to
20072. Vaccinesare available against all four infections. Pneumococcal
disease (pneumonia, meningitis and septicaemia) is recognised as the
world’sleading vaccine preventable child killer3.

pwmoni aisthesinglelargest cause of deathin children globally®.

After introduction of the pneumococcal conjugate vaccine (PCV) in
2000, several studies described a decrease in invasive pneumococcal
disease in the United States. One year after its introduction, there was
a 69% decrease in the rate of invasive disease in those less than two
years of age*. By 2004, all-cause admission rates had declined by 39%
and rates of hospitalisation for pneumococca meningitis decreased by
66% in children younger than two years of age>®. The reductionin all-
cause pneumoniaadmissionsin children younger than two years provides
an estimate of the proportion of childhood pneumoniaattributableto S,
pneumoniae in the USA that are vaccine preventable. There is a
growing body of evidence supporting the beneficial effects of the PCV
inchildren’. Interestingly, rates of invasive pneumococcal disease among
adults also decreased since the introduction of the vaccine®®, There are
about 90 distinct serotypes. Globally, about 20 serotypes are associated
with >80% of invasive pneumococcal disease occurringinall agegroups.

The introduction of the 7-valent pneumococcal conjugate vaccine
(PCV7), has changed the epidemiology of pneumococcal infections
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sgnificantly, including invasive pneumococcal disease (IPD). PCV 7 was
first introduced to children in 2000 in USA and within a decade,
pneumococcal infections were aimost eliminated in that age group®.
Furthermore, herd immunity has significantly reduced the incidence of
suchinfectionsintheover 65 year age group, aswell asin older children.
Although there has been someincreasein theincidence of pneumococcal
infections caused by serotypes not covered by PCV7, especially
serotype 19A, the overall incidence of pneumococcal disease has been
significantly reduced?.

In 2009, PCV10 and in 2010, PCV 13 were introduced. Data suggest
that changing from 7-valent to 10-valent vaccine would increase the
proportion of serotypes covered from 80% to 88% in the USA and
from 74% to 84% in Europe. With regard to developing countries; in
Africathe corresponding increase would be from 67-81% and in parts
of Asiait could increase from 43-66%. Changing from 10-valent to 13-
valent vaccine would further improve coverage of serotypes by 4-7%
globally®®1°1t |n developed countries, the newer vaccines are fast
replacing PCV 7 which is being phased out and is no longer available.
Two new PCVs were introduced later, namely PCV 15 and 20, the
former being effective against 15 serotypes and the latter against 20
serotypes'?.

In the UK, there has been an overall 37% reduction in the incidence of
IPD since the introduction of PCV7 and a further 7% reduction since
the introduction of PCV13%. PCV 13 serotypes were responsible for
19% of IPD cases overall, mostly in adults aged >15 years (96%).
PCV 13 serotypes are now rarein children, accounting for around 10%
of IPD cases of children under 2 years of age, with serotypes 3 and
19A being responsiblefor nearly all cases. It was estimated that nearly
40,000 cases of IPD had been prevented since the start of the PCV
programme and the case fatality rate for |PD hasreduced significantly
from the pre-PCV era®®. PCV isincluded in the EPIs of 132 (68%)
countries. Pneumococcal vaccination programmes appeared to be a
cost-effective intervention in the Asian region and even cost saving
under certain conditions'.
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Sri Lanka sNational Reference Laboratory identified the Pneumococcus
as an important pathogen responsible for seriousinfectionsin children
and adults. The inclusion of the PCV in the EPI schedule has been
strongly recommended®®. The South Asian Pneumococcal Network
Alliance (SAPNA) surveillancereveal ed that in Colombo, the common
serotypes isolated were 6B, 14, 19F and 23F°. There was a very high
degree of resistanceto commonly used antibiotics, penicillin (91%), co-
trimoxazole (70%), erythromycin (67%) and chloramphenicol (28%).

There are recommendationsfor giving the PCV vaccine for adults >65
years of agel” %,
Types of vaccine

Two types of vaccine are available, pneumococcal polysaccharide
vaccine and pneumaococcal conjugate vaccine.

Pneumococcal polysaccharide vaccine (PPSV23)

It contains purified polysaccharidefor 23 capsular types of pneumococci.

Efficacy

Itiseffectivein adultsand children over 2 yearsof age. Efficacy depends
on an individua’s antibody response to each of the 23 antigens and
serotype of subsequent infections.

Indications

* Persons over 65 years

* Personsaged over 2 yearswho are at increased risk of pneumococcal
infection
o Aspleniaor severe dysfunction of the spleen

o Splenectomy —in elective splenectomy, at least two weeks prior
to surgery (refer Chapter 32)

o Patients awaiting cochlear implants, at |east two weeks prior to
surgery
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o Chronic renal disease or nephrotic syndrome

o Immunodeficiency or immunosuppression dueto disease or
trestment, including HIV infection

o Chronic heart disease

o Chroniclung disease

o Chronicliver diseaseincluding cirrhosis
o Diabetesmellitus

o Fracture of base of skull

o Coeliac disease

Administration of PCV under special categories — refer Chapters 27,
31, 32, 34.
Dosage and administration

Single dose of 0.5 mL IM. It can be administered simultaneously with
routinely used vaccines. As re-vaccination in individuals with higher
concentration of antibodies can produce adversereactions, re-vaccination
is not recommended, except once after 5 yearsin individualsin whom
theantibody concentrationislikely to declinerapidly (e.g. asplenia, splenic
dysfunction and nephrotic syndrome).

Contraindications

Severe adverse reaction to a previous dose of vaccine.

Precautions

Acutefebrileillness. Postpone vaccination until the personiswell.

Adver se effects

Local reactions such aspain, erythema, induration, muscle pain, fatigue,
headache, decreased appetite, low grade fever, crying and irritability
may occur which lasts 1-3 days.
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Storage
2-8°C (should not be frozen).

Pneumococcal conjugate vaccine (PCV)

PCV's are more immunogenic than polysaccharide vaccine, especialy
in children under 2 years of age. Currently, 4 types of vaccines are
available PCV10, PCV13, PCV15 and PCV20 as PCV7 has been
discontinued. In developed countries PCV 7 isbeing replaced by PCV 13,
due to its formulation. PCV 10 provides protection against some non-
typeable H. influenzae (NTHiI) infections such as acute otitis media.
PCV 10 contains serotypes 1, 5 and 7F, in addition to the 7 serotypes
foundin PCV7.

I ndications

Recommended routinely for children mainly under 2 years of age but
could be given up to 5 years.

Efficacy

PCV 10 provides cover against serotypes 1, 4, 5, 6B, 7F, 9V, 14, 18C,
19F and 23F. It provides cover against 70% of serotypes globally and
also against NTHi.

PCV 13 provides cover against serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14,
18C, 19A, 19F and 23F. It provides cover against serotype 19A which
became an important pathogen after theintroduction of PCV 7 in 2000,
in some countries.

Dosage and administration
0.5mL IM per dose
e Forinfants

o USA —a3doseprimary series at 2, 4, 6 months and a booster
dose at 12-15 months
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o UK —asingle dose at 3 months and a single booster dose at 1
year of age

o Europe —a 3 dose schedule at 2, 4 and 12 months (3 dose
could be advanced to 10 months of age)

o Children between 1-2 years will need 2 doses, with an interval
of 2 months

o Children between 2-5 yearswill need 1 dose only

o For adults>65 yearsonedose of PCV 10 or 13followed by PPSV 23
at least one year later

Contraindications

Severe adverse reaction to a previous dose of vaccine or an adverse
reaction to the diphtheriatoxoid component.

Precautions
Acutefebrileillness. Postponeall vaccinationsuntil the child iswell.

Adver se effects

Local reactions such as pain, erythemaand induration may occur which
lasts 1-3 days.

Storage
2-8°C (should not be frozen).
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CHAPTER 18
POLIOMYELITISVACCINE

I ntroduction

liomyelitisisahighly infectious viral disease caused by polio
pi rus, resulting in acute flaccid paralysis. Polio virus is an
enterovirus that is mainly transmitted person-to-person through
thefaeco-oral route. It multipliesin theintestine, spreadsto the central
nervous system through the blood stream and affects motor neurones.
Itinitially causesgeneralized symptomssuch asfever, headache, vomiting
and muscle pain and results in irreversible paralysis among 1 in 200
infected persons. Among them, 5-10% will diedueto respiratory failure.
The paralysis can occur at any age but mainly affects children below 5
years of age.

There are three antigenic types (type 1, 2, and 3) of wild polio virus
(WPV) and paralysis can be caused by all three types’. At present,
WPV type 1 is continuing to circulate. The WPV type 3 has not been
detected since 2012 and the WPV type 2 has not been detected since
1999. The WPV type 2 was declared globally eradicated in September
2015

Poliomyelitis occurred worldwide in epidemic formin thefirst half
of the 19" century. The Global Polio Eradication Programme has
dramatically reduced polio virustransmission throughout theworld. At
present only 2 countries remain endemic for polio namely Afghanistan
and Pakistan®. The WHO South East Asia Region was declared polio
freein 2014, three years after the last polio case in Indi&’.

In Sri Lanka, poliomyelitis was made a notifiable disease in 1944 and
the surveillance of acute flaccid paralysis (AFP) commenced in 1990.
Thelast virologically confirmed case of polio was detected in 1993.

The Polio Eradication and Endgame Strategic Plan 2013-18 addressed
the requirement of gradual withdrawal of oral polio vaccine (OPV) and
steps taken for global withdrawal of poliovirus type 2% In line with
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global strategies, Sri Lanka has taken measures and introduced 2-
fractional dosesof IPV (which containskilled poliovirusfor al 3antigenic
types) together with bivalent OPV (which containslive attenuated polio
virusfor types 1 and 3) through the National |mmunization Programme.

Types of vaccine

* Live attenuated OPV (Sabin vaccine) bivalent oral polio vaccine
(bOPV) which containstypes 1 and 3

* |njectableinactivated polio vaccine (IPV-Sak vaccine) which contains
types1,2and 3

IPV is available as standalone or combined with other antigens
(hexavalent vaccine)

* Novel oral poliomyelitis (Sabine derived) monovalent type 2 vaccine
(nOPV2): available for emergency use in countries experiencing
outbreaks of vaccine derived polio type 2*.

Efficacy
Oral polio vaccine (bivalent OPV/ bOPV)

bOPV ishighly effective in producing immunity in the mucosa of the
intestine and humoral antibody response to types 1 and 3 of the polio
virus. Three primary doses of bOPV producesimmunity to types 1 and
3 in more than 95% of recipients and booster doses are expected to
maximize the immunity. As with other live virus vaccines, immunity
from bOPV isprobably lifelong against paralytic disease’.

I nactivated poliovirus vaccine (1PV)

IPV ishighly effective in producing immunity against polio virus and
protection from paralytic poliomyelitis by the devel opment of ahumoral
antibody response’.

Indications

For prevention of poliomyelitis.
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Infantsat 2, 4 and 6 months as primary immunization

Boosters at 18 months and at 5 years

Both OPV and IPV could be used as a combination. bOPV is used at
present in the NIP in Sri Lanka at 2, 4, 6, 18 months and at 5 years
together with afractional dose of IPV (fIPV) intradermally at 2 and 4
months. fIPV isadministered for protection against type 2 in conformity
with the OPV type 2 withdrawal recommendations of WHO.

Dosage and administration

bOPV is administered as 2 drops ordly at 2, 4, 6,18 months and 5
years

One multi dosevial contains 2 mL (20 drops) and contains 10 doses
Open via policy is applicable to bOPV (see Chapter 38)

Additional doses could be given during mass campaigns if
recommended

Both bOPV and IPV could be administered with other vaccines
including DTR, hepatitisB, MMR and Hib.

fIPV dosageis 0.1mL administered intradermally at 2 and 4 months
together with bOPV.

When IPV is given in combination with other vaccines such as
diphtheria, tetanus, pertussis and hepatitis B the vaccine should be
administrated intramuscularly and contains 0.5 mL

Contraindications

History of allergic reaction to a previous dose of any vaccinetype or
to any component of the vaccine.

bOPV should not be given toimmunodeficient individualsor household
contacts of individuals who have immune deficiency diseases or
immune suppression due to therapy. IPV (0.5 mL intramuscularly)
must be substituted for bOPV in these circumstances.
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Diarrhoeaand/or vomiting may hinder the achievement of the required
immune response to OPV. Therefore, the administration of the dose
should be postponed until recovery.

Adver se effects
¢ | ocal reactions are uncommon

* Allergic reactions are very rare

Vaccine associated paralytic poliomyelitis (VAPP)

Thevaccineviruscarriesasmall risk (2-4 cases/million birth cohort per
year) of causing paralytic poliomyelitis in the vaccine recipient and
unimmunized close contacts®. VAPP risk is increased in persons with
immunodeficiency and in under-immunized popul ations’.

Vaccine derived polio virus (VDPV)

Invery rareinstances, the vaccinevirus could change genetically. These
mutated viruses may be excreted and could lead to paralysis or
outbreaks, if apopulation is under-immunized. These mutated viruses
are called circulating vaccine derived polio virus (cVDPV). The
commonest type identified is cVDPV type 2°. Patients with immune
deficiency may also harbour mutated virusesderived from theoral polio
vaccine (iVDPV). These strains may be pathogenic, and may cause
paralytic poliomyelitisin the patient. Excretion of iVDPV isvery rare,
and two cases have been reported among patientswith immunodeficiency
in Sri Lanka®.

Storage

OoPV

At 2-8°C in therefrigerator compartment up to 3 months. If long term
storageisrequired vaccine could be stored at -20°C for up to two years.
| PV

2-8°C. Do not freeze.
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CHAPTER 19
RABIES VACCINE

Introduction

abies is a viral zoonotic disease caused by the rabies virus

(RABV) and is responsible for an estimated 59,000 human

deaths annually. It causes an acute progressive encephalo-
myelitis and is almost invariably fatal once clinical signs appear. Human
rabies occurs mainly in underserved populations, both rural and urban
and has been documented for more than 4000 years'.

RABYV belongs to the genus Lyssavirus in the family rhabdoviridae. It
causes primarily an infection of mammals, spread by bites of infected
animals. In many parts of the world especially in South East Asia, dogs
are the principal reservoir of rabies'. Humans are occasionally infected
by wild animals, but domestic/stray dogs and cats are responsible for
the majority of cases®. In Sri Lanka in addition to dogs and cats, rabies
has been detected in animals such as mongoose, cattle, goats, pigs,
bandicoots, jackals, pole cats, civet cats, squirrels, monkeys, horses and
elephants. House rats have not been implicated in the transmission of
rabies in Sri Lanka.

Human to human transmission of rabies has not been documented except
rarely, as a result of infected tissue or organ transplantation’. RABV
infection in rodents is very uncommon and no human rabies cases have
been reported following bites by rodents?’.

Rabies virus can penetrate broken skin or intact mucous membranes.
Humans are usually infected when virus laden saliva is inoculated through
the skin, mostly by a bite of a rabid animal or rarely through scratches
contaminated with saliva. Infection can also occur through abraded skin,
such as a lick on an open wound.

The virus has been isolated in an animal’s saliva up to 14 days before it
exhibits the first signs of rabies. Intermittent excretion of the virus in
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saliva continues throughout the illness. The incubation period in humans
averages 1-3 months, but can range from 5 days to more than one
year?,

Infection with rabies virus characteristically produces an acute illness
with rapidly progressive central nervous system manifestations including
anxiety, dysphagia, hydrophobia, aerophobia, photophobia, paraesthesia
or localized pain and seizures. These features dominated by forms of
hyperactivity are typically seen in furious rabies. Less frequently, patients
may present with paralytic signs which could mimic Guillain-Barre
syndrome (paralytic/dumb rabies). Both forms of the illness almost
invariably progress to death.

The comparatively long incubation period provides an opportunity for
highly effective post exposure prophylaxis (PEP) to prevent rabies.

PEP consists of

* thorough washing and flushing of the wound/s with soap and water
immediately

* prompt administration of a series of anti-rabies vaccine

* ifindicated, infiltration of rabies immunoglobulin (RIG) in and around
the wound/s?

Types of vaccine

Inactivated anti rabies cell culture vaccines

* Human diploid cell vaccine (HDCV)

* Purified vero cell rabies vaccine (PVRV)*

* Purified chick embryo cell vaccine (PCEC)*
*Vaccines registered in Sri Lanka

These freeze-dried vaccines have a potency of >2.5 IU/IM dose

Efficacy

100% seroconversion is achieved with a full course of vaccine.
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The WHO specified minimum serum antibody concentration of 0.5 TU/
mL is widely used as a measure of adequate seroconversion after
vaccination'.

Indications
Pre-exposure prophylaxis (PrEP)

Pre-exposure immunization is recommended for persons with a higher
risk of exposure to rabies virus, such as

* Veterinary surgeons/students and support staff

* Laboratory staff handling material contaminated with rabies virus
* Abattoir workers, animal handlers and vaccinators

» Wild life officers

* Employees in animal quarantine premises and zoological
establishments

Dosage and administration
Freeze-dried vaccine should be reconstituted with the diluent provided.

Administration is by ID or IM route'.

Primary immunization

A single dose of 0.1 mL ID or one full vial administered IM in the
deltoid on days 0,7 and 28.

One booster dose to be taken 1 year later.

Further boosters to be taken every 5 years, for the maintenance of
rabies protective antibody levels.

Recent data indicate that PEP and PrEP regimens could be shortened
in duration and the number of doses required. Comparative non-inferiority
studies have shown ID and IM PrEP regimens could be shortened to 1
week, with single dose of ARV 0.1 mL ID or one full vial administered
IM in the deltoid on day 0 and day 7'.
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Management of a person who is on pre-exposure
anti rabies vaccine

Following an exposure
* Administration of rabies immunoglobulin is not indicated.

* If the animal is healthy and observable — no immediate booster doses
are needed. Only wound management and observation of the animal
for 14 days to confirm that the animal remains healthy is recom-
mended.

* Ifthe animal is unobservable, ill, dead or proven rabid — irrespective
of the severity of the exposure, two booster doses of anti-rabies
vaccine (ARV) are recommended on day 0 and day 3 (2 site ID 0.1
mL doses or a single IM dose), using the same route used for the
pre-exposure prophylaxis®.

Post-exposure prophylaxis (PEP)
It is essential to screen the patient and the animal before a

decision is made regarding post-exposure treatment (PET).

If the animal concerned is a dog or a cat, is healthy and alive for 14
days following the bite, the person is not at risk of developing rabies’.

Screening the patient — Categorization of the exposure

Major exposures:
* Single or multiple bites with bleeding on head, neck, face, chest, upper
arms, palms, tips of fingers, toes and genitalia

* Single or multiple deep bites with free flowing of blood on any part of
the body

» Multiple deep scratches with free flowing of blood on the head, neck
and face

e Contamination of mucous membranes with saliva

* Bites of wild animals with bleeding
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Minor exposures:

Single, superficial bite with oozing of blood or scratches with bleeding
on any part of the body

Multiple scratches with oozing of blood on any part of the body
Nibbling of uncovered skin
Contamination of open wounds with saliva

Superficial bites and scratches of wild animals without bleeding

The following are not considered as exposures:

Contamination of intact skin with saliva of a suspected or proven
rabid/stray animal

Petting, bathing or coming in contact with utensils of a suspected or
proven rabid /stray animal

Eating left overs which were previously eaten by suspected or proven
rabid/stray animal

Drinking of raw milk of rabid cow or goat

Screening the animal

In case of major exposure to dogs and cats:

o With areliable history, if the animal is healthy, observable and has
documented proof of — a minimum of 2 rabies vaccinations

given not more than 2 years apart
the last vaccination given within 1 year of the incident

o PET could be delayed while observing the animal for 14 days. If
the animal goes missing, becomes sick, develops suspicious
behavior or dies, the patient should be advised to report to the
hospital immediately to commence PET.

o When the animal is suspected to have rabies or is sick, but
observable (irrespective of vaccination status of the animal), initiate
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PET while observing the animal. Discontinue treatment if the animal
is healthy after 14 days.

o If the animal is having rabies, confirmed by laboratory diagnosis
or is unobservable (missing, stray or dead) initiate PET and continue
the full course of vaccine.

* In case of minor exposure to dogs and cats:

o When the animal is healthy and observable

Superficial/minor bites:

If the animal has had a minimum of 1 rabies vaccination with documented
evidence;

* within 1 year of the incident

* at an age above 3 months

* incident occurring at least 1 month after the vaccination

PET is not indicated immediately. The animal should be kept under
observation for 14 days from the day of the exposure. If the animal

remains healthy and has not developed any behavioural changes during
this period, no PET is needed.

Scratches:

Compared to bites, scratch injuries have a very low risk of rabies
transmission'.

If caused by healthy observable domestic animal (irrespective of
vaccination status), PET could be delayed while observing the animal
for 14 days*.

o When the animal is suspected of having rabies or sick, but
observable

Initiate PET while observing the animal. Discontinue PET if the animal
is healthy after 14 days.

o When the animal is suspected of having rabies, confirmed
by laboratory diagnosis or unobservable

SLMA GUIDELINES AND INFORMATION ON VACCINES | EIGHTH EDITION | 2023 191



Initiate PET and continue the full course of vaccine. RIG is not indicated.

The patient must be clearly advised that the animal should be caged or
leashed during the observation period. If the animal becomes sick,
develops any abnormal behaviour or dies; the patient should be advised
to report to the hospital immediately. In case of death of the animal,
patient should be encouraged to send the head of the animal, to a rabies
diagnostic laboratory* for confirmation/exclusion of rabies’.

* National Rabies Reference Laboratory at Medical Research Institute,
Colombo 8

* Rabies Laboratory at Faculty of Veterinary Medicine and Animal
Science, University of Peradeniya

* Rabies Laboratory at Teaching Hospital, Karapitiya

Anti rabies PET when indicated:

* Patients in the major category should be given rabies immunoglobulin
(equine or human) followed by a course of anti rabies vaccine (ARV).

* Patients in the minor category should be given only a course of
ARV.

Rabies immunoglobulin (RIG)
RIG available in Sri Lanka at present:

* Equine rabies immunoglobulin (ERIG)

* Human rabies immunoglobulin (HRIG)

When PET is indicated, RIG is recommended for patients presenting
following a major exposure, if they have not taken a previous course of
ARV.

RIG should be given immediately or as soon as possible after the incident.
However if the patient reports late, RIG could be given up to 3 months
after exposure, if the patient has not taken more than 2 doses of anti-
rabies vaccine®*S,
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Administration of ERIG

The present WHO guideline does not recommend skin testing (ST)
before administration of ERIG, as such tests poorly predict severe
adverse events and their results should not be the basis for non-
administration of ERIG when indicated'-.

However, the treating medical officers should be prepared to manage
anaphylaxis, which although rare, could occur during the administration
of ERIG.

Administration of ERIG should be done in a unit where emergency
care and resuscitation facilities are available (ETU, PCU, A and E,
ICU etc.)*.

The drug of choice in managing anaphylaxis is 1:1000 adrenaline 0.5
mL for an adult given IM immediately (please refer Chapter 36).

Oral or parenteral steroids are best avoided as it could depress the
immune response.

Administration of HRIG

HRIG is a very costly biological with limited availability. Hence, this
product should be used strictly for the following indications in government
hospitals, if/when available®.

* History of severe allergic reaction/anaphylaxis to red meat or cow’s
milk
* Patients who develop severe allergic reaction/anaphylaxis while

infiltrating wounds with ERIG, before completing the wound infiltration

* Patients who report back later with a missed wound/s, after infiltration
of wound/s with ERIG

Dosage and administration of RIG
Maximum dose recommended for — ERIG is 40 1U/kg body weight
— HRIG is 20 IU/kg body weight

SLMA GUIDELINES AND INFORMATION ON VACCINES | EIGHTH EDITION | 2023 193



There is no minimum dose.

Only the wound/s should be infiltrated with RIG. The entire immuno-
globulin dose or as much as anatomically feasible, should be infiltrated
carefully into or as close as possible to all wounds. It is no longer
recommended to inject the remainder of the calculated RIG dose IM at
a distance from the wound, as evidence suggests that there is no or little
additional protection against rabies as compared with infiltration of
wound/s alone'.

The remaining RIG may be given to other patients; this practice is
particularly useful if RIG is in short supply'.

In situations with multiple bites, where the volume of RIG is insufficient
for infiltration of all wounds (especially in children), RIG could be diluted
with sterile saline up to a maximum of 3 times.

Anti rabies vaccine (ARV) schedules:
Intramuscular (IM) schedules

* Patients with major exposures should be given 5 doses of rabies cell
culture vaccine with RIG, according to the following schedule.

One dose (1 vial) to be given in the deltoid on days 0, 3, 7, 14 and 30
following the administration of RIG

* Patients with minor exposures could be given a total of 4 doses of
rabies cell culture vaccine administered IM (2:1:1 schedule) on the
following days:

Day 0 — 2 doses to be given IM, one in each deltoid.
Day 7 — 1 dose IM
Day 21 — 1 dose IM

Intradermal (ID) schedules

The cost-effective ID vaccination schedules have been recommended
by the WHO. Studies have shown that the ID route of immunization is
as effective as the standard IM route in immunocompetent persons'-.
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Recommended ID dose is 0.1 mL per site for both PCEC and
PVRV

2 Site ID Schedule (2-2-2-0-2)

Standard schedule used in government hospitals.

One dose (0.1 mL) is given ID at each of 2 sites in the deltoids on days
0, 3,7 and 30.

2 site schedule is routinely used in patients irrespective of the use of
RIG.

E.g. Major exposure — RIG + 2 site ID schedule of anti-rabies
vaccine

Minor exposure — 2 site ID schedule of anti-rabies vaccine
only

Modified 4 Site ID Schedule (4-2-2-0-2)

One dose (0.1 mL) given ID at each of 4 sites on day 0 (both deltoids
and antero-lateral thighs) and 0.1 mL given at 2 sites in the deltoids on
days 3, 7 and 30.

This schedule gives an early antibody response when compared to the
2 site ID schedule.

The modified 4 site schedule could be offered for
* patients with minor exposures, presenting late for treatment
* patients presenting with borderline exposures

* patients with major exposures from healthy observable animals with
unsatisfactory immunization status, presenting with a reliable history,
o where the patient / parent of a child is responsible and reliable
o wounds are not in the head and neck
o the animal is healthy and observable
o the bite was due to provocation

o when wound/s do not require major surgical manipulation
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In this situation, the patient must be clearly advised that the dog/cat
should be closely monitored to make sure that it remains healthy during
the observation period of 14 days.

If the animal becomes sick, develops any suspicious behaviour,
goes missing or dies, patient should be advised to report to
hospital immediately for RIG to be administered when indicated.

* If the patient reports back before the day 7 dose of ARV, wound/s
should be infiltrated with RIG and a fresh course of ARV is
recommended*.

* Ifthe patient reports after the day 7 dose (3 dose) of ARV, continue
and complete the modified 4 site ID ARV schedule, RIG is not
recommended'.

In such situations, additional doses of ARV could be considered.

Please note: In a patient with a major exposure, modified 4 site
ID ARY schedule should not be considered as equivalent to RIG
and a course of ARV.

Precautions that should be taken when using ID
ARYV schedules

* All ID injections should be administered only by trained staff under
supervision of a medical officer. Once the vaccine is reconstituted,
the contents should be used as soon as possible (preferably within 6
hours stored at 2-8°C).

» Sterile 1 mL fixed needle-syringes should be used for administration
of ID ARV to minimize vaccine wastage.

Post exposure therapy for immunocompromised
patients

ID schedules of ARV are not recommended for these patients. They
may require RIG even for minor exposures with IM schedule of ARV.

196 SLMA GUIDELINES AND INFORMATION ON VACCINES | EIGHTH EDITION | 2023



In certain situations, the rabies antibody titre may need to be assessed
(contact the Department of Rabies, MRI).

Management of patients with a previous course of
ARY with a subsequent exposure to rabies infection

With a reliable history, irrespective of the vaccination status of the animal,
for both major and minor exposures: If the animal is healthy and
observable, PET could be delayed while observing the animal for 14
days.

* With documented evidence of a full course of ARV

If the animal is proven rabid, suspected of rabies or unobservable
for individuals who are not immunocompromised, have been previously
vaccinated with a full course of a potent and effective rabies vaccine
and have adequate documentation

o If the previous course of ARV is within 3 months, no anti rabies
PET indicated. Only proper wound management is recommended'.

o If the previous course of ARV is more than 3 months back, two
booster doses of ARV recommended on days 0 and 3 (one IM
dose / 2 site ID 0.1 mL)**7

o As an alternative, the patient may be offered a single visit “4 site”
ID doses consisting of 4 injections of 0.1 mL, over both deltoids
and supra-scapular/antero-lateral thigh areas.

These patients do not require administration of RIG'?.
In any doubtful or complicated situations, expert opinion should be sought.

* With documented evidence of a partial course of ARV (3 doses on
days 0, 3 and 7)

If the animal is proven rabid, suspected of rabies or unobservable:

The management will depend on the time duration from previous course
of ARV*.
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o If the previous course of ARV is within 10 years — two booster
doses of ARV are recommended on days 0 and 3.

o Ifthe previous course of ARV is more than 10 years back — a full
course of ARV is recommended.

These patients do not require administration of RIG'?.

If a person develops an allergic reaction to one type of cell culture anti
rabies vaccine, switching over to another type of cell culture ARV could
be recommended, if available.

Contraindications

In view of the gravity of the disease, all contraindications are secondary
in cases of exposure to suspected rabies infection. This also pertains to
post-exposure rabies prophylaxis in infancy and pregnancy.

Adverse effects

Local — pain, tenderness, erythema.

Systemic — malaise, headache, nausea, mild fever, urticaria.

Storage
2-8°C.
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CHAPTER 20
ROTAVIRUSVACCINE

I ntroduction

and severe dehydrating diarrhoeain children lessthan 5 years

of age. Prior to theintroduction of thevaccine, rotavirus caused
about 37% of deaths due to diarrhoeain children less than 5 years of
age. Whilenearly every child experiencesat |east onerotavirusinfection
inearly childhood regardless of setting, most rotavirus-associated desths
occur in children in low- and middle-income countries, particularly in
sub-Saharan Africa and in the Indian subcontinent®2. In high-income
countries, where deaths due to rotavirus are rare, it accounted for
40-50% of hospital admissions due to diarrhoeal disease in the pre-
rotavirusvaccine period.

TheWorld Health Organization (WHO) hasrecommended that rotavirus
vaccine for infants should be included in al national immunization
programmes, particularly in countries in which high fatality rates are
observed; South and South-East Asia and Sub-Saharan Africa?.
Implementation of the rotavirus vaccination programme has markedly
reduced the prevalence of rotavirus diseaseinthe United States®. Ninety-
two countries had introduced rotavirus vaccination into their national
immuni zation programmes by the end of 2018, with six other countries
introducing on aphased basis".

Global ly, rotavirus is the leading cause of acute gastroenteritis

Rotavirus infection in Sri Lanka is a significant cause of morbidity.
Several rotavirus surveillance studies show that rotavirus causes about
24% of the watery diarrhoeal infections®. Of this, 80% occur in the age
group <2 years. However, mortality dueto rotavirusinfection islow.

Virology and transmission

Infection is caused by rotavirus which is a member of the genus
reoviridae. Itisdividedinto 7 groups, A-G, of which only group A infects
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humans. Thevirushas 2 surface glycoproteins, G and P. The genotypes
of rotavirus are based on these glycoproteins. Twenty-seven G types
and 35 Ptypeshave beenidentified in group A. Among these, 5 G types
are commonly detected, G1-4 and G9. The common P types are 8, 6
and 4. The most common genotype seen in the developed world is G1,
while the developing countries show amore diverse scenario. The Sri
Lankan genotypes found commonly are G1-3 and G9°¢,

Rotavirus is shed in very high numbers during the acute phase of the
infection (10% viral particles per gram of stools). It istransmitted from
person to person by the faeco-ora route via contaminated fomites.
Transmission by contaminated food and water is not common.
Transmission viatherespiratory route hasbeen suggested. Itisinfectious
in low doses (about 100 viral particles). The virus could survive in the
environment for days and in stools for months.

Theincubation periodis 1-3 days and an infected child will excretethe
virusafew daysheforeand after theclinical illness. Theclinical spectrum
of the disease is wide, with transient loose stools to severe diarrhoea
with dehydration leading to death. Typically, the clinical illnessis of
sudden onset, with fever, vomiting and explosive watery diarrhoea, up
to 10timesaday. Thereisno blood in the stools but it may be mucoid.
Theillnessusually lasts about 3-7 days but may be prolonged up to 2-3
weeks. About 50% of the infections could be subclinical.

The first infection, which occurs around 3 months of age, is the most
likely to cause severe gastroenteritis with dehydration. The primary
infection confers protection against rotavirus gastroenteritisin 77% and
against severe gastroenteritisin 87%, of patients. The primary infection
confers homotypic immunity and subsequent infections, a broader
heterotypicimmunity.

Types of vaccine

Four typesof live, attenuated, oral vaccines have been pre-qualified by
the WHO. There is one human monovalent vaccine (RV1) against
G1P[8], bovine-human reassortant pentavalent vaccine (RV5) against
G1-4 and P[8], bovine-human reassortant monovalent vaccine containing
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GI9P[11] strain and a bovine human reassortant pentavalent vaccine
containing G1-4 and G9. All vaccines give cross immunity to other
genotypes of rotavirus?.

Efficacy

Thevaccinewill prevent about 74-87% of all rotavirus gastroenteritis,
>80% of severe cases, and about 95-100% of hospitalizations due to
rotavirus?.

Indications

Prevention of childhood gastroenteritisdueto rotavirus.

Dosage and administration
Human monovalent vaccine (2 doses)

Lyophilised vaccine to be reconstituted with the diluent (supplied with
the vaccine), 1 mL/dose at 2 and 4 months of age. The minimum age
for the first dose is 6 weeks and the minimum interval between the
dosesis 4 weeks. The vaccine schedule should be completed before 24
weeks of age.

Bovine-human reassortant pentavalent vaccine (3 doses)

Liquid vaccine, 2 mL/dose at 2, 4 and 6 months. The minimum age for
first dose is 6 weeks and should be given between 6-12 weeks of age.
The minimum interval between the doses is 4 weeks. The 3" dose
should not be administered after 32 weeks of age.

Bovine-human reassortant monovalent vaccine (3 doses)

Frozen liquid vaccine, 0.5 mL/dose, 3 doses 4 weeks apart, starting at 6
weeks of age. The series should be completed by the age of 8 months.
Thisisnot availablein Sri Lankaat present.
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Bovine human reassortant pentavalent vaccine (G1-4, G9)

Lyophilized and liquid forms, 2.5 mL (lyophilized) or 2 mL/dose (liquid),
3 doses 4 weeks apart, starting at 6 weeks of age. The series should be
completed by the age of 12 months. Thisisnot availablein Sri Lankaat
present.

WHO recommendsthefirst vaccine doseto be given assoon aspossible,
after 6 weeks of age, and the recommended number of doses of vaccine
to be given at aminimum interval of 4 weeks. A child <24 months of
agewho has missed adose or series of vaccines should be administered
the dose or series. Interrupted schedules should be resumed without
repeating the dose. Rotavirus vaccination of children >24 months of
age is not recommended?. However, manufactures of all 4 vaccines
recommend a shorter maximum age for completion of vaccination.

Rotavirus vaccine can be given simultaneously with other childhood
vaccines including DTaP /DTP, Hib, 1PV, hepatitis B, pneumaococcal
conjugate vaccine and OPV. There is no restriction on breast feeding
or other liquid milk, before or after vaccination?.

Contraindications
* Life-threatening allergy to any component of the rotavirus vaccine

* Children with severeimmunodeficiency including severe combined
immunodeficiency (SCID)

* Childrenwho are moderately or severely ill. Thisincludes children
who have acute moderate to severe gastroenteritis

Precautions

Review of recent dataindicate that the 4 vaccines prequalified by WHO,
show littleto no differenceinintussusception risk compared to a placebo
or to no vaccine and, importantly, a lower risk of intussusception
compared to the magnitude observed with the first licensed vaccine
(RRV-TV). However, since the data cannot exclude a smaller risk of
intussusception or other rare serious adverse events, routine vaccine
introduction should be accompanied by safety surveillance'.
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It is accepted that the benefits of the vaccine outweigh the risk of
intussuception®’. The manufacturers recommend that the vaccine is
contraindicated in children with a history of intussusception or an
abnormality of the gastro-intestinal tract which can predispose to
intussusception (E.g. Meckel diverticulum)®.

Adver se effects

Diarrhoea, vomiting, otitismediaand nasopharyngitis.

Storage
2-8°C. Protect from light.
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CHAPTER 21
TETANUSVACCINE

I ntroduction

by tetanospasmin, an extremely potent neurotoxin produced by

Clostridium tetani, a Gram-positive anaerobic spore bearing
bacterium. Theorganismisubiquitousand high concentrationsarefound
in soil and animal excrement. C. tetani spores enter the body through
contamination of breaches of skin or mucous membranes. Spores
germinate under anaerobic conditions and vegetative bacilli produce
tetanospasmin. Neonatal tetanus is caused by contamination of the
umbilical stump?. Tetanus does not spread from person to person. The
incubation period is between 3-21 daysbut extremes of 1 day to several
months have been reporteds.

Tetanusisal ife-threatening, but vaccine preventabl e disease caused

Thediseaseischaracterised by painful contraction and spasm of skeletal
muscles. Muscle spasms initially involving the face (trismus), jaw
(lockjaw) and the neck, then become generalised?. Sustained spasm of
muscles of the back causes backward arching of spine (opisthotonos).
Abdominal rigidity is commonly noted?. Seizures may occur and the
autonomic nervous system may be affected. History of an injury or
portal of entry may not be clear. Course of the diseaseisusually intense
for 4 or more weeks and long-term sequelae can debilitate patients for
alonger period. Casefatality rates of 10-20% are reported with modern
health care facilities but could reach 100% in infants and the elderly
without high quality medical care®.

Tetanus cannot be eradi cated because the spores are commonly present
in the environment. Protective immunity is not acquired following an
infection®. Protection against tetanus is antibody-dependent and could
be achieved only through active (tetanus vaccine) or passive (tetanus-
specificimmunoglobulin) immuni zation®.
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* Activeimmunization with tetanusvaccineisindicated for all persons
who have not been adequately immunized. Adequate immunization
coverage isthe key strategy for prevention of tetanus, asthereisno
placefor herd immunity or natural immunity.

* Passive immunization using tetanus antitoxin, preferably of human
origin, isessential for treatment and occasionally for prophylaxis(E.g.
in casesof contaminated woundsinincompletely immunized people).
While tetanus antitoxin is useful in the management of tetanus, its
use cannot substitutethe need to achieve and sustain ahigh vaccination
coverage®.

Types of vaccine
Tetanus toxoid (TT)

The single antigen vaccine is made from a cell-free, purified toxin
extracted fromastrain of C. tetani. Thisisinactivated with formal dehyde
to convert it into tetanus toxoid which is adsorbed onto an adjuvant,
either aluminium phosphate or aluminium hydroxide, to improve its
immunogenicity?.

It isacloudy white suspension, supplied either in single or multi-dose
form. The vaccine may sediment during storage and should be shaken
to get auniform suspension before administration®. If thevial contains
clumps of material that cannot be re-suspended with vigorous shaking,
it should not be used.

Tetanus toxoid containing vaccines*>¢ (TTCV)

Several preparations of vaccines contai n tetanus toxoid asacomponent
of acombination of vaccines and an age-appropriate vaccine should be
selected for immunization?® (Table 1). In order to offer protection against
diphtheria, WHO recommends the use of vaccines combining tetanus
toxoid with diphtheriatoxoid (Td) replacing the use of TT asasingle
antigen®’. However, Sri Lankahas not implemented thisstrategy in the
routine pregnancy and post exposure immunization schedules since
confirmed cases of diphtheria have not been notified in the country
after 20018°.
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Table 1. Tetanustoxoid containing vaccines’ (TTCV)

Diphtheria, tetanus,
acellular pertussis,
Hib, hepatitis B, and
inactivated polio
vaccine (hexavalent)

Diphtheria Tetanus Pertussis
DTwP - Diphtheria, >30 1U/dose >40 1U/dose >4 1U/dose
tetanus and whole
cell pertussis vaccine
DTaP - Diphtheria, >30U/dose | >401U/dose >25 g pertussis toxoid
tetanus and acellular >25 g filamentous
pertussis vaccine haemagglutinin >8 ug

pertactin/dose

DT - Diphtheriaand >30 1U/dose >40 1U/dose -
tetanus vaccine
Tdap - Low antigenic >2 |U/dose >20 |U/dose >8 g pertussis toxoid
diphtheria, tetanus >8 ug filamentous
and acellular pertussis haemagglutinin
vaccine - for 7 years >2.5 ug pertactin/dose
and above
aTd (Td) - Diphtheria >2|U/dose >40 |U/dose -
and tetanus vaccine for
adolescentsand adults
TT - Tetanus toxoid - >40 1U/dose
vaccine for adults -
DTP-HepB-Hib - >30 IU/dose >401U/dose | >41U/dose
Diphtheria, tetanus,
pertussis, Hib, hepatits
B vaccine (pentaval ent)
DTaP-HepB-Hib-IPV - | >30 |U/dose >40 |U/dose >25 g pertussis toxoid

>25 g filamentous
haemagglutinin
>8 ug pertactin/dose
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Vaccine efficacy

Efficacy ranges from 80-100% following afull course of vaccination.
Antitoxin levels decline with time. Disease is extremely rare after
completion of afull course of tetanus vaccine with the last dose given
within 10 years?. Two doses of TT administered during pregnancy has
94% efficacy in preventing neonatal tetanus'.

Indicationsfor active immunization against tetanus
* Routineimmunization
e |mmunization following aninjury with risk of wound contamination

* |mmunization during active tetanus disease

Routine | mmunization

WHO recommendsthat al populationswaorl dwide should beimmunized
against tetanus’. In order to achieve thistarget, pre-scheduled courses
of TT or TTCV are recommended for several populations including
children, adolescents and pregnant women.

Routine childhood immunization

National |mmunization Programmes (NIP) are recommended to initiate
atetanus vaccine course of 6 doses with 3 doses of TTCV as primary
immunization. E.g. DTP, DTaP, DTP-HepB-Hib (pentavalent vaccine)
or DTaP-HepB-Hib-1PV (hexavalent vaccine). The primary series of
3 dosesof aTTCV should be given ininfancy on completion of 2, 4
and 6" months (pentaval ent/hexaval ent) with a booster on completion
of 18" month (DTwP/DTaP/pentaval ent/hexavalent). A second booster
dose should be given before school entry on completion of 5 years of
age (DT/DTaP/Tdap)348.

(refer Chapter 8 and Annex | and 11).

Routine immunization of adolescents and adults

WHO recommends a sixth dose of TTCV to be administered during
adolescenceto extend protection into adolescence and adulthood’. This
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is expected to provide additional assurance of long lasting, possibly
lifelong, protection against tetanus'. The sixth dose is recommended
after completion of 11 years of ageasa Td or Tdap.

For young adults who missed the 6™ dose during adolescence, it can be
routinely givenas TT/TTCV administered at thetime of first pregnancy,
induction to military service, the medical examination before first
employment or admission to higher education institutes.

Adolescentsand adultswith no past immuni zation against tetanus shoul d
receive5dosesof TT/TTCV to ensure sustained protection. The course
should be started as soon as possible, with the 2™ dose at |east 4 weeks
later, 3" dose at least 6 months after the 2, 4" dose 1-5 years after the
3 and the 5" dose 1-10 years after the 4" dose578, Longer intervals
between the 3 and 4" doses (5 years) and the 4" and 5" doses (10
years) are preferred:.

Routineimmunization of pregnant women to prevent maternal
and neonatal tetanus

Evidence of previous tetanus immunization should be verified before
tetanusvaccineisgivenin pregnancy. If thereisno documented evidence
of previous vaccination against tetanus, 2 doses of TT/Tdap should be
givenduring thefirst pregnancy. Onedose of TT isrecommended during
each subsequent pregnancy, up to atotal of 5 doses (Table 2).

Table2. Immunization schedulefor pregnant women*#

Tetanus toxoid for previously unvaccinated pregnant women

1% Dose Tetanus toxoid During 1% pregnancy, after 12 weeks of gestation

2" Dose Tetanus toxoid During 1% pregnancy, 6-8 weeks after the
1% dose (at least 2 weeks before delivery)

39 Dose Tetanus toxoid During 2™ pregnancy, after 12 weeks of gestation

4" Dose Tetanus toxoid During 3 pregnancy, after 12 weeks of gestation

5" Dose Tetanus toxoid During 4" pregnancy, after 12 weeks of gestation
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For pregnant women with documented evidence of previous immunization

Booster Tetanus | ¢ 6 dosesof TTCV as per NIP during childhood and

doses toxoid adolescence and a gap of 10 years or more after the

indicated last TTCV — need one booster dose during 1%
pregnancy.

e 4dosesof TTCV during childhood —need one booster
dose in first pregnancy and a 6™ dose at least one
year later or during next pregnancy.

e 3dosesof TTCV during childhood —need two booster
doses in first pregnancy and a 6" dose at least one
year later or during next pregnancy.

Tetanustoxoid isnot indicated for those having documented evidence
Tetanus of previous immunization with
Fox0|d o » 5doses of tetanus toxoid during previous pregnancies or
immunization i i )
notindicated | ° 6 doses of TTCV according to the NIP during childhood and

adolescence and the gap between thelast TTCV and the current
pregnancy is less than 10 years or

e 6 doses of TTCV according to the NIP during childhood and
adolescenceand at |east 1 dose of TT/TTCV during pregnancy
or following traumawithin the last 10 years

Immunization following an injury with risk of wound
contaminationt238

* A history regarding tetanusimmunization should betaken before TT
isgiven for wound prophylaxis.

* For personswho have not beenimmunized against tetanus previously
or whaose vacci nation statusisunknown or uncertain, aprimary course
of 3dosesof TT isrecommended as follows— 1% dose immediately,
2" dose 4-6 weeks later and 3 dose 6 months later. A minimum of
3 doses of TT/TTCV isrequired to produce effective immunity. A
booster dose could be given oncein 10 years’.

* For adults with a history of completing a primary course of 3 doses
of TT/TTCV,
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o if the last dose was given within 5 years no further doses are
required as part of management of the current injury.

o if thelast dose was given 5 or more years earlier a booster dose
of TT isrecommended.

* TT need not begivento children below 11 years of agewith ahistory
of completeimmunization with 5 dosesof TTCV.

* Adultswith ahistory of immunization with only 5dosesof TTCV in
childhood need 1 booster dose of TT/TTCV.

* Adultswith documented evidence of immunization with 6 doses of
TT/TTCV including the 5 doses received in childhood do not need
further doses of TT for wound prophylaxis up to 10 years from the
last dose of TT/TTCV.

* Although adequate previous vaccination should provide sufficient
protection against tetanus, adose of TT/TTCV could be given, asa
part of comprehensive wound management in the following
occasions'238,

o inthe case of aseverely contaminated or high-risk tetanus prone
injury within 10 yearsfromthelast doseof TT/TTCV or between
dosesof routine childhood immunization

o when the patient's previous tetanus immunization history is
unreliable
Immunization of a patient with tetanus

Since tetanus does not result in immunity against future episodes of
infection, a 3-dose schedule of vaccine should be initiated as soon as
the patient’s condition has stabilized?*°.

Dosage and administration

0.5 mL* deep intramuscularly into deltoid or antero-lateral aspect of
thigh

(refer Chapter 8 for further details on dosage and administration of
TTCV)

212 SLMA GUIDELINESAND INFORMATION ON VACCINES | EIGHTH EDITION | 2023



Contraindications

Hypersensitivity to any component of the vaccine.

Adver se effects

Pain, swelling and redness of theinjection site may occur, morefrequently
after subsequent doses.

Subcutaneous injection could cause local irritation, inflammation,
granulomaformation and necrosis.

Anaphylactic reactions, Guillain-Barre syndrome and brachial neuritis
have been reported rarely?.

Storage
2-8°C, protected from light. Do not freeze'.
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CHAPTER 22
TYPHOID VACCINE

I ntroduction

nteric fever (the collective term for typhoid and paratyphoid
fever) is aprolonged bacteraemic illness important in children

particularly the 0-4 year age group) in low and middleincome
countries'2. The prototype of this syndromeistyphoid fever caused by
Salmonella enterica serovar Typhi while paratyphoid fever is caused
by Salmonella enterica serovar Paratyphi A, Paratyphi B and Paratyphi
C. Although paratyphoid fever dueto S. enterica serovar Paratyphi A
isseen in many South Asian countriesincluding Sri Lanka#, the burden
of disease dueto typhoid fever ismoreimportant, globally®. S. enterica
serovar Typhi and S. enterica serovar Paratyphi are exclusively
pathogens of humans. Bacteria are shed in the faeces of patients with
acute infection and chronic carriers. Transmission is viathe faeco-oral
route, through consumption of food and water contaminated by human
faeces due to inadequate sanitation or pollution of water supplies by
untreated sewage. The incubation periods are 7-14 days for typhoid
and 1-10 days for paratyphoid. Typhoid and paratyphoid fever cannot
be differentiated clinically®. Clinical features include continued fever,
headache, abdominal pain, constipation or diarrhoeaand splenomegaly.
Bacteraemia is present and blood cultures are positive in 50-70% of
cases. Complications, particularly gastrointestinal bleeding, occur in
10-15% of hospitalized patients. Case fatality rates range from 1-4%.
Two to five percent become chronic carriers’.

Multidrug resistant (M DR) and extensively drug resistant (XDR) strains
of S. Typhi have emerged recently and caused major outbreaks®.
Antimicrobial resistance limits the available treatment options while
increasing treatment costs and infection with such strainsincreasesthe
severity of illness, mortality and rate of subsequent chronic carriage.
Thishas heightened the need to control the disease through popul ation-
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level access to safe drinking water and adequate sanitation, health
education, hygiene among food handlersand intensified the requirement
for effective vaccination.

The effectiveness of vaccines against S. Typhi was previously limited
by the presence of a poorly immunogenic carbohydrate capsule (Vi
antigen). However, this has been overcome with the availability of low
cost, highly effective and safe conjugate vaccinesthat are ableto elicit
aT-cell response, resulting in more effective and prolonged protection.

Types of vaccine

Threetypes of safe and moderately efficacious vaccinesagainst typhoid
fever are recommended by the WHO?. The currently available typhoid
vaccines do not protect against paratyphoid fever. Ideally, a bivalent
vaccine protecting against both typhoid and paratyphoid isrequired.

Typhoid Vi conjugate vaccine (TCV)

TCV consistsof the Vi polysaccharide of S Typhi conjugated to tetanus
toxoid protein (Vi-TT) to convert a T-independent immune response to
aT-dependent response. Thisresultsin higher efficacy, longer duration
of protection, efficacy inyoung children and infantsand improved safety.
It has been prequalified by the WHO and is preferred at all ages*”.

Unconjugated Typhoid Vi polysaccharide (ViPS) vaccine

Thetyphoid Vi polysaccharide vaccine, consisting of purified Vi capsular
polysaccharide, islicensed for persons over 2 years of age. Combined
typhoid Vi polysaccharide/hepatitisA vaccinesare available, mainly for
use by travellers.

Ty2la vaccine

An oral, live-attenuated vaccine, manufactured from the S. Typhi
Ty2la strain as an enteric-coated capsule, is licensed for persons
>6 years.

216 SLMA GUIDELINESAND INFORMATION ON VACCINES | EIGHTH EDITION | 2023



Efficacy
Typhoid Vi conjugate vaccine (TCV)

TCV produced an estimate of efficacy of 87.1% (95% ClI, 47.2, 96.9)
in an observer-participant-blinded study that used an established
controlled human typhoid infection model in naive adult volunteers
(Vi-TT attack rate 5% vs control attack rate 42%)2.

Unconjugated Typhoid Vi polysaccharide (ViPS) vaccine

Field effectivenesstrialsof ViPSin Indiaand Pakistan showed moderate
protection (56-57%) of older children (5-16 years old) while there was
variable protection of preschool children 2-4 years of age in the two
settings®. In the established controlled human typhoid infection model
ViPs had an efficacy of 52.3% (95% Cl-4.2, 78.2) with an attack rate
of 20%®.

Ty2la vaccine
Efficacy for 2.5-3 yearsis around 50-67% after 3 or 4 doses*®.

Typhoid vaccinesdo not providereliable protection against S Paratyphi
A. Results of two field trials suggest that Ty21a may provide partial
cross-protection against S. Paratyphi B'.

I ndications

*  WHO recommends programmatic use of typhoid vaccines, preferably
TCV. Decisionson the age of TCV administration, target population
and delivery strategy for routine and catch-up vaccination should be
based onthelocal epidemiology of typhoid fever, including antimicrobia
resistance patterns and programmatic considerations of the routine
childhood immunization programme. VVaccination isal so recommended
during outbreaks and may be considered during humanitarian
emergencies (when appropriate).

* Travellersvisiting typhoid endemic areas could be vaccinated using
any of theavailable vaccinesincluding the combined typhoid-hepatitis
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A vaccine. They should adhere to standard hygienic precautions to
reduce risk of infection.

* Professional food handlers in endemic areas may be vaccinated but
the benefits are not clear.

* Clinica microbiology laboratory personnel who may handle S. Typhi
in the course of their work may be vaccinated based on the risk of
occupational exposure.

Dosage and administration
Typhoid Vi conjugate vaccine (TCV)

TCV isrecommended for use in infants as young as 6 months of age,
aswell asin older children and adults up to 45 years®’. The vaccineis
administered asasingle, IM dose 0.5 mL (25 pg) and provides greater
protection against typhoid fever than the other available vaccines. The
need for boosting with TCV is till not clear?.

Single0.5mL (25ug) doseIM or SCinindividuals> 2 years. Intravellers
to endemic areas it should be administered at least 2 weeks before the
anticipated exposure. ViPS vaccine €licits a T-independent antigen
response that does not create immunologic memory to allow boosting
of serum Vi antibody titers following an initial immunization’.
Relmmunizationisrecommended every 3yearsif continued or renewed
exposure is expected?.

Ty2la vaccine

TheTy2lavaccineisadministered orally asone enteric-coated capsule,
every other day, for atotal of 3-4 doses, inindividuals>6 years*’. Each
capsule should be swallowed whole (not chewed) with liquid no warmer
than 37°C (98°F), approximately 1 hour before a meal. The capsules
should be kept refrigerated and all 3-4 doses must be taken to achieve
maximal efficacy. It may be administered simultaneously with or at any
interval beforeor after inactivated or liveinjectablevaccine. Immunization
should be completed at least 1 week before possible exposure’. It is
unlikely to be effectiveif the patient has ongoing diarrhoea. The Ty21a

218 SLMA GUIDELINESAND INFORMATION ON VACCINES | EIGHTH EDITION | 2023



vaccine should not be used in personstaking antibiotics. Antibioticsand
mefloquine in therapeutic doses should be avoided from 3 days before
the first dose to 3 days after the last dose of Ty2la vaccine’. Anti-
malarial drugs meflogquine and chloroquine and the combination
antimal arials atovaquone/proguanil and pyrimethamine/sulfadoxine, at
dosesused for prophylaxis, can be administered with the Ty21avaccine.
Themanufacturer advisesthat other antimal arial agents be administered
at least 3 days after the last dose of Ty2la vaccine’. Those living in
endemic areas should be revaccinated (entire 3-4 dose series) every
3-7 years and travellers from non-endemic areas need revaccination
every 1-7 years?.

There are currently no data on the interchangeability or sequential use
of the different typhoid vaccines.

Contraindications

* Known hypersensitivity reaction to any component of the TCV or
VIiPS vaccines

* Noinformationisavailableonthesafety of either typhoid vaccinein
pregnancy. Use of thelive attenuated Ty21avaccine during pregnancy
should be avoided’

* Use of the live attenuated Ty2la vaccine should be avoided in
immunocompromised persons, including thosewith HIV infection

Precautions

» Theoral Ty2lavaccine should not beadministered during acutefebrile
illness or gastrointestinal tract illness’

Adver se effects

No serious vaccine-attributable adverse events were observed with
TCV&. Fever, pain and swelling were reported in approximately 1-10%
of vaccinees in any age group?.
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Reported adverse reactions to ViPS vaccine are minimal and include
fever, headache, malaise, myalgia, and local reaction of tendernessand
pain, erythema, or induration of 1 cm or greater.

The oral Ty21a vaccine is well tolerated, but mild adverse reactions
may occur; these include abdominal pain, nausea, diarrhoea, vomiting,
fever, headache and rash or urticaria’.

Storage

2°-8°C. Do not freeze.
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CHAPTER 23
VARICELLAVACCINE

I ntroduction

vesicular rash of generalized distribution. Although the majority

of the population intemperate climesisimmuneto thevaricella
zoster virusby 5 yearsof age, the epidemiology isremarkably different
in Sri Lanka. In Sri Lanka, only 76.3% has had chickenpox by the age
of 60 years'. In addition, 38% of women of child bearing age were not
immune to chickenpox™.

Chi ckenpox in childhood is characterized by fever and apruritic

Complicationsare 25 times more common in adultsthan in children and
mortality rates are far higher2. The most common complications are
bacterial super-infection of the pustules, laryngitis, pneumonia,
thrombocytopaenia and neurological problems®. Chickenpox during
pregnancy isassociated with high morbidity and mortality dueto ahigher
incidence of serious complications such as pneumonia®. Maternal
chickenpox during the first trimester may cause foetal varicella syn-
drome. Infectionsaround thetime of delivery resultsin neonatal varicella,
which may haveamortality of 30%?°. Clinical diseaseisprolonged (more
than 10 days) in theimmunosuppressed. Complicationsare morefrequent
and include encephalomyelitis, cerebellar ataxia, arthritis, hepatitis,
haemorrhagic nephritis, myocarditisand otitismedia®.

Her pes zoster

Reactivation of varicellavirus causes herpes zoster. Highest incidence
of reactivation is seen in the elderly and among immunocompromised
individuals — persons with impaired cell mediated immune responses
such asthose with malignancy, organ transplant recipients and those on
immunosuppressive treatment®. Theincidenceincreaseswith age, from
five cases per 1,000 population in adults aged 50-59 yearsto 11 cases
per 1,000 population in persons aged >80 years’. The most common
complication of zoster, particularly in older persons, is post-herpetic
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neuralgia (PHN), which occurs in 10-13% of patients’. PHN is the
persisting debilitating pain weeksto months after resol ution of zoster.

AstheVZV vaccineisalive attenuated vaccine, the vaccine virus a so
establishes latency similar to the wild type virus. The prevalence of
zoster among young adultswho received the vaccine 20 years previously
was shown to be 0.9/1,000 person-years, whichissignificantly lessthan
the prevalence of zoster following natural infection?.

Types of vaccine

All varicella vaccines contain the Oka strain of live attenuated VZV,
lyophilized vaccine supplied with sterilediluent.

Efficacy

The effectiveness of 1 dose of varicellavaccine is reported to be 82%
against any clinical varicellaand 98% against severe disease. Two doses
of vaccine demonstrated 92% effectiveness against any clinical
varicella®. Twenty-five years after the introduction of the varicella
vaccine in the United States, disease has declined overall by >97%;
declines have occurred in all age groups and have been greatest (99%)
among persons <20 years of age®.

The number of doses given, immune status and the age of receiving the
vaccine, influence the immune response.

* Age of receiving the vaccine: seroconversion rates are between 77-
96% in adult vaccinees, which islower than the seroconversion rates
inchildren.

* |mmune status: seroconversion rates are lower in children with
malignancies.

* Number of doses. One dose is thought to offer protection against
approximately 80% for al typesof varicella. However, breakthrough
varicellais observed in 20-30% of children who only received one
dose of the vaccine'.
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I ndications®©
» Susceptible children over 1 year of age, adolescents and adults
* Strongly recommended in thefollowing groups:

o healthcare workers

o family contacts of immunocompromised persons

o residentsand staff ininstitutional settings

* Non-pregnant women of childbearing age. They should be advised
to avoid pregnancy for 1 month following each dose of vaccine. No
adverse effects have been reported in instances where the vaccine
has been mistakenly administered in pregnant women

» Patientswith HIV infection, if CD4 >200 cellg/uL (in people>5years
of age), or if CD4 counts >15% of the total lymphocyte count (in
children <5 years of age)

Dosage and administration
0.5mL SC.

Age— 12 monthsto 12 years

First dose of varicellavaccine could be given at over 12 months of age.
A second dose of varicella vaccine is recommended routinely for all
children with agap of 4 to 6 years.

The second dose may be administered at an earlier age provided that
the interval between the first and second dose is more than 3 months.

Thosewho havereceived only one dose of the vaccine during childhood
based on earlier guidelinesare recommended another dose of thevaccine.

Age—>13 Years

They should receive two 0.5 mL doses of varicellavaccine, 4-8 weeks
apart.
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Post-exposur e prophylaxis

Thevaricellavaccineiseffectivein preventing illness or modifying the
illness, if given to individuals within 3-5 days following exposureto a
rash'. Vaccination within 3 days of exposure to rash was >90%
effectivein preventing varicella, whereas vaccination within 5 days of
exposure was approximately 75% effectivein preventing varicellaand
100% effectivein modifying severe disease™. The VZV vaccine should
be given >5 months after administration on varicella zoster
immunoglobulin (VZIG) indigible patients™.

Contraindications

* Those suffering from immune deficienciesincluding individualswho
have any malignant condition whichisnot inremission

* Persons receiving high-dose systemic immunosuppressive therapy,
including personson oral steroids>2 mg/kg of body weight or 20 mg/
day for more than 2 weeks

* Although pregnancy isan absol ute contraindication, no adverse effects
have been reported in instances where the vaccine has been
administered inadvertently

* Those who are allergic to any components of the vaccine such as
fetal bovine serum and gelatin®®

Precautions

* Patients on steroids <2 mg/kg of body weight per day for over 2
weeks (refer Chapter 32)

* Thosewithleukaemia, lymphomaor other malignancies. Thevaccine
could be administered when the diseaseisin remission and at least 3
months after termination of chemotherapy

e Patientswith HIV infection could receive the vaccine if
CD4 >200 cells/uL —adults
CD4 counts >25% of the total lymphocyte count — children
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Adver se effects

Mild pain, redness at site of administration

Varicella type rash in 3% of recipients’. These rashes are mostly
maculopapular and occur within 2 weeks of immunization

L atent infection and zoster due to the vaccine virusin the vaccinated
host has been reported. However, reactivation of the vaccine virus
occursless frequently than in those following natural infection?.

Storage
2-8°C
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CHAPTER 24
YELLOW FEVER VACCINE

I ntroduction

ellow fever (YF) isamosquito-borne viral disease of humans
and other primates. The disease occursin parts of the tropical

and sub-tropical regions of Africa and South and Central
America. It has never been reported in Asiadespite the presence of the
vector®. Three epidemiological patternsof Y F arerecognized in endemic
regions, although the diseaseis clinically and aetiologically identical®.
Sylvatic (jungle) YF is usualy a disease of non-human primates and
transmission to humans is incidental through bites from infected
mosquitoes in or near the rain forests. Sylvatic YF is the type most
commonly seen in Central and South America. I ntermediate (savannah)
Y F transmissionisseen in humid regionsin Africawhere Aedes species
are able to breed both in the wild and around households. It usually
results in sporadic cases in humans. Urban YF transmission occurs
when infected people moveto densely popul ated areas where the local
population haslittle or no immunity to Y F and Aedes aegypti is active.
Thisresultsin large epidemics through vector transmission?.

Y F has never been reported in Sri Lanka®. However, thereis arisk of
transmission from imported cases since the mosquito vector, Aedes
aegypti is abundant.

Y F poses a significant health hazard to people living in the endemic
regionsor to unvaccinated travellersto these areas. It rangesin severity
from nonspecific, self-limited symptoms of fever, malaise, photophobia
and headache to more severe haemorrhagic disease. The case fatality
rate may reach 20-30% in patients with severe disease*.

There is no specific trestment for YF. Vaccination is the single most
important measure for prevention. Prophylactic immunization can be
offered through routine infant immunization, mass immunization and
traveller’simmunization®.
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Types of vaccine

Live attenuated vaccines are produced using the 17D strain of yellow
fever virusin embryonated chicken eggs. Two 17D sub strain vaccines
are manufactured today: 17DD and 17D-204Y F vaccines. The yellow
fever strainsin these two vaccines share 99.9% sequence homology?*.
Only the 17D- 204Y F vaccineisavailablein Sri Lanka.

Theimmunizing dose of live attenuated Y F vaccine should not be less
than 3.0 log10 (1000 mouse LD50) IU according to WHO
recommendations**.

Efficacy

A single dose confersimmunity in 95-100% of recipients. Datasuggests
that with some exceptions, most vaccine recipients will maintain
protective antibody titresfor severa decadesor potentialy lifelong®24S,

I ndicationst

* Personsninemonthsor older who aretravellingto or livingin countries
that require an International Certificate of Vaccination or Prophylaxis
(ICVP) for entry

* Persons nine months or older who aretravelling to or living in areas
or countries with arisk of yellow fever transmission, even if these
countries do not require evidence of immunization on entry (updated
list of countrieswith Y F risk can befound in Y F vaccination maps
on http://travelhealthpro.org.uk/).

 Laboratory workers handling infected material

Immunization should be performed at least ten days prior to travel to an
endemic areato allow protectiveimmunity to develop and for the|CVP
to become valid. However, vaccine should still be considered for
last minute travellerswho should be counselled about the importance
of insect bite precautions and possible implications of an invalid
ICVPL
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Reinforcing immunization*®

A single dose of yellow fever vaccine appears to confer life-long
protectiveimmunity against yellow fever disease'?4°%7, Therefore, with
some exceptions, a booster dose of yellow fever vaccine is not needed
to maintainimmunity.

People who have received their first dose in the following categories
and who are at continued risk should receive a second dose because
they may not have developed long term protection®.

e Children less than two years

* Pregnant women

* Persons living with HIV (PLWHIV)

* Immune suppressed persons

* Patients awaiting stem cell transplant (refer chapter 31)

Inaddition, following categories should be considered for areinforcing
dose.

* Laboratory workerswho routinely handlewild-typeyellow fever virus

* Travellers who received yellow fever vaccine at least 10 years
previously and who will bein ahigher-risk setting based on season,
location, activities, and duration of their travel
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International Certificate of Vaccination or
Prophylaxis (ICVP)

Y Fistheonly disease specified inthe International Health Regulations
(IHR) for which countries may require proof of vaccination from

travellersasacondition of entry. Asper IHR, an ICVPisissued only at
adesignated yellow fever vaccination center (YFVC).

The YFVC for Sri Lankais situated at the office of the Assistant Port
Health Officer in the premises of the Medical Research Institute,
Colombo 8. In accordance with IHR, as of 11" July 2016, Sri Lanka
considers ICV P to be valid for life, beginning from the tenth day after
primary immunization and immediately after re-immunization.

For theICVPtobevalid, it must include the following:
* Vaccine should be WHO approved

* The signature of the clinician supervising the administration of the
yellow fever vaccine

* The official stamp of the designated Y FV C where the vaccine was
administered

Dosage and schedule

The yellow fever vaccine is available as a lyophilized powder for
reconstitution with adiluent. Freeze dried vaccine, once reconstituted,
should be used immediately or could be stored for a maximum of 6
hours at 2-8°C.

Singledose of 0.5 mL

Booster doses are not routinely recommended except under special
circumstances (see reinforcing immunization)

Administration

0.5 mL deep subcutaneous or intramuscul ar injection

Fractiona YF vaccine (fYF) can be administered intradermally as an
off-label use as a part of an emergency response to an outbreak®.
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However, fractional dose administration of YF is not considered
equivalent to full dose vaccination in IHR for issuing an ICVP®.

Contraindications
* |nfants below the age of 6 months

* Pregnant women — except during ayellow fever outbreak when the
risk of infectionishigh*

* A history of severe dlergic reaction or anaphylaxis to a previous
dose of yellow fever vaccine or to any of the components of the
vaccine

* A history of thymus disorder or thymectomy for any reason

* Primary or acquired immune deficiency dueto acongenital condition
or disease process including symptomatic HIV infection, and
asymptomatic HIV accompanied by evidence of impaired immune
function

* A history of immunosuppression as aresult of treatment (high dose
of steroids, immunosuppressive biologica therapy, radiotherapy or
cytotoxic drugs)

Egg allergye

Previoudly, Y F vaccine was contraindi cated in patientswith egg all ergy.
However, recent guidelines suggest that such patientsmay be given the
vaccine. It should be givenin aunit with emergency carefacilities, and
the patient should be observed for 2 hoursfollowing immunization.

Medical waivers (exemptions)

Patients with any of the conditions described above who travel should
be informed of the risk of yellow fever and instructed in mosquito
avoidance measures. For those who intend to visit countries where an
ICVP against yellow fever isrequired for entry, aletter of exemption
should beissued by the Y FVC. It should be signed and dated on official
stationery, clearly stating the contraindication to vaccination and should
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bear the stamp used by the YFVC to validate the ICVP. This letter is
only valid for that particular travel. Reasons other than medical
contraindications are not acceptable for exemption from vaccination.
The traveller should be advised that issuance of a waiver does not
guarantee its acceptance by the country of destination.

Precautions

* Minor illnesswithout fever or systemic upset isnot avalid reason to
postponeimmunization. If anindividual isacutely unwell, immunization
should be postponed until recovery.

* Persons over 60 years of age: The risk of neurological and
viscerotropic adverse events increases with age

* Pregnancy: Yellow fever vaccine should not generaly be given to
pregnant women because of the theoretical risk of foetal infection
from thelive virus. Pregnant women should be advised not to travel
to a high risk area. When travel is unavoidable, the risk from the
disease and the theoretical risk from the vaccine have to be assessed
on anindividual basisand vaccination considered™.

* Breast feeding: Thereissome evidence of transmission of livevaccine
virus through breast milk to infants less than two months of age?S.
Administration of yellow fever vaccine for women who are breast
feeding children under the age of nine months should be done with
caution®.

* |nfants: Risk of vaccine associated encephalitisisinversely proportional
to age. Infants aged six to nine months should only be immunized if
therisk of yellow fever during travel isunavoidable.

* Immunosuppression and HIV infection: Unlesstheyellow fever risk
is unavoidable, asymptomatic HIV infected persons should not be
immunized. However, yellow fever vaccine may be given safely to
HIV infected persons of age less than 60 years with a CD4 count
>200/pl8.
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Adver se effects
Common adverse effects

Reactions to yellow fever vaccine are generally mild; reported events
typicaly includelow-grade fever, headache, myalgiaand/or sorenessat
theinjection site that begin within 1-5 days following vaccination and
lasts for 5-10 days.

Sever e adver se effects
* Hypersensitivity

Immediate hypersensitivity reactions are uncommon. Anaphylaxis
after yellow fever vaccine is reported to occur at arate of 1.3 cases
per 100,000 doses administered!. Urticarial rash or bronchospasm
rarely occurs, most likely related to egg protein or gelatin in the
vaccine.

* Yellow fever vaccine associated neurologic disease
(YEL-AND)*

YEL-AND isaserious but rarely fatal adverse event® which include
meningoencephalitis, Guillain-Barre syndrome, acute disseminated
encephalomyelitis, bulbar palsy and Bell’s palsy?. Eight cases occur
per 1 million doses'. Theillness occurs 3-28 days after vaccination,
and amost all cases are in first time vaccine recipients. Y EL-AND
iscommoner in people aged >60 years.

* Yellow fever vaccine-associated viscer otropic disease
(YEL-AVD)*

YEL-AVD isasevereillnesssimilar towild-typedisease, with vaccine
virus proliferating in multiple organsand often leading to multisystem
organ failure and death. YEL-AVD appears to occur after the first
dose of yellow fever vaccine, rather than with booster doses. The
onset of illness for YEL-AVD cases averaged 3 days (range 1-8
days) after vaccination. Thefrequency is 3 casesper 1 million doses'.
The case fatality ratio for reported YEL-AVD cases is 65%. The
rate is higher for persons aged >60 years.
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CHAPTER 25
OTHER VACCINESOFINTEREST
(Ebola, malaria, mpox, zoster)

Ebola vaccine

I ntroduction

bolavirus diseasesarerare but life-threatening infections caused
Et;y viruses of the genus Ebolavirus. Ebola viruses (EBOV)
elong to the Filoviridae family and arefilamentous, envel oped,
negative-stranded RNA viruses. Bats are believed to be the natural
reservoir of al filoviruses. Four species of EBOV cause haemorrhagic
fever in man and other primates, Zaire Ebolavirus (ZEBOV), Sudan
Ebolavirus (SUDV), Tai Forest Ebolavirus (TAFV) and Bundibugyo
Ebolavirus (BDBV). Ebolavirusesare transmitted to humansfromwild
animals such asfruit bats and non-human primates. Ebolavirusdisease
is transmitted between individuals through direct contact with blood,
body fluids and secretions of infected persons or with surfaces and
objects (clothing, bedding etc.) contaminated with these fluids?. While
many cases are sporadic, large outbreaks are well described in African
countries, most recently in 2022 in Ugande®.

Ebolapresentswith fever of acute onset, fatigue, muscle pain, headache
and sorethroat. Thisisfollowed by vomiting, diarrhoea, rash, symptoms
of impaired kidney and liver function, and in some cases internal and
external bleeding (E.g. oozing from the gums, blood in the stool).
Laboratory findingsincludelow white blood cell and platel et countsand
elevated liver enzymes. Case fatality rates have varied from 25% to
90%, which have been significantly reduced by early treatment and
supportive care?. Two monoclonal antibodies (Inmazeb and Ebanga)
were approved for the treatment of Zaire Ebolavirusinfection in adults
and children by the US Food and Drug Administration in late 20202,
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Types of vaccine

There are 2 approved Ebola vaccines.

Ebola Zaire Vaccine, live — rVSV-ZEBOV

rVSV-ZEBOV vaccine containslive attenuated, recombinant, replication
competent vesicular stomatitisvirus (V SV) in which the gene encoding
the glycoprotein of VSV was replaced with the gene encoding the
glycoprotein of Ebola virus species Zaire Ebolavirus’. It is protective
against the species Zaire Ebolavirus but does not protect against other
species of Ebolavirus or Marburg virus. The vaccine has been
prequalified by the WHO and is recommended by WHO's Strategic
Advisory Group of Experts (SAGE) on Immunization as part of aset of
Ebolaoutbreak response tools>6. The European M edicinesAgency and
the United States Food and Drug Administration licensed thevaccinein
2019. Since then Burundi, Central African Republic, the Democratic
Republic of the Congo, Ghana, Guinea, Rwanda, Uganda and Zambia
have also approved the vaccine®.

Ad26.ZEBOV/MVA-BN-Filo vaccine

Thisvaccine, delivered in 2 doses called Ad26.ZEBOV and MVVA-BN-
Filo, usesaprime-boogt strategy to enhanceimmunogenicity andinvolves
the use of two distinct vira vectors that are administered as different
doses. The Ad26.ZEBOV component of the regimen is a monoval ent
vaccine based on adenovirus serotype 26 vector (Ad26) expressing the
EBQV glycoprotein, and isdesigned to provide active specific acquired
immunity to the Zaire Ebolavirus. The MVVA-BN-Filo component of the
regimen is a multivalent vaccine based on modified vaccinia Ankara
(MVA) vector expressing EBOV, Sudan virus, and Marburg virus
glycoproteins and Tai Forest virus nucleoprotein, and is designed to
provideimmunity to the Sudan Ebolavirus, Zaire Ebolavirus, Ta Forest
Ebolavirusand the Marburg virus®. It was given marketing authorization
by the European Medicines Agency in 2020°.
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Efficacy

An open-label, cluster-randomized, ring vaccination trial in which
contacts of a suspected Ebola case were vaccinated with a single dose
of rVSV-ZEBOV was conducted in Guinea. Patients in the treatment
arm received the vaccineimmediately (n=2108), while vaccination was
delayed by 21 daysinthe control arm (n=1429). No patientswho received
the vaccine developed Ebola virus infection 10 days or more after
randomization in the immediate-treatment arm; however, 10 cases
occurred in unvaccinated patients in the comparison group. Vaccine
efficacy was 100% (95% CI 63.5%-100.0%)*. The duration of
protection is unknown?*. Phase 3 trials of the Ad26.ZEBOV/MVA-BN-
Filo vaccine are ongoing®.

I ndications

The WHO recommends that the rV SV-ZEBOV vaccineis used during
an outbreak of Zaire Ebolavirus to protect persons at the highest risk
under a “ring vaccination” strategy®. Vaccinated individuals should
continue to adhere to infection control practices to prevent infection
and transmission.

The Ad26.ZEBOV/MVA-BN-Filo vaccine has been authorized by the
European MedicinesAgency for use under exceptional circumstances®.

Dosage and administration

The rVSV-ZEBQV vaccine is approved for use in at-risk adults >18
years of age and is administered as a single intramuscular dose®. The
WHO SAGE on Immunizationisreviewing the dataonitsusein children
over 6 months old and in pregnant and lactating women and further
recommendations are expected®.

Ad26.ZEBOV/MVA-BN-Filo vaccine is authorised for individuals 1
year and older. The vaccine is ddlivered in 2 doses: Ad26.ZEBOV is
administered first and MVA-BN-Filo is given approximately 8 weeks
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later as a second dose. This prophylactic 2-dose regimen is therefore
not suitable for an outbreak response where immediate protection is
necessary. A booster vaccination with Ad26.ZEBOV should be
considered inindividualsat imminent risk of exposureto Ebolaif more
than 4 months have passed since the second dose was administered®.

Contraindications

Severealergic reaction (E.g. anaphylaxis) to any component of rV SV-
ZEBOV including rice protein®.

Precautions

Theeffectivenessof rVSV-ZEBOV inimmunocompromised individuals
may be diminished. Therisk of vaccination with rvVSV-ZEBQOV, alive
virus vaccine, in immunocompromised individual s should be weighed
against therisk of disease dueto Zaire Ebolavirus’. Pregnant and breast-
feeding women should be offered vaccination with the rvV SV-ZEBOV
during an active outbreak caused by Zaire Ebolavirusin affected areas,
in the context of rigorous research or in accordance with a com-
passionate use protocol, with informed consent®.

There are no data on the use of Ad26.ZEBOV/MVA-BN-Filo vaccine
in pregnancy; however, vaccination should not be withheld when there
isaclear risk of exposure®.

Adver se effects

Common adverse reactions to both vaccines include injection-site
reactions, arthralgia, myalgia, rash, headache, fever and fatigue®.

Storage

rvVSV-ZEBOV should be stored frozen at -80°C to -60°C in the original
carton to protect from light. Do not re-freeze thawed vaccine®. Refer
manufacturer’sinstructions.
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Malariavaccine

I ntroduction

Malariais a parasitic infection caused by Plasmodium spp. parasites,
transmitted by bites from infected female Anopheles mosquitoes.
Malariais of great public health concern and is responsible for high
morbidity and mortality ratesworldwide. According to the WHO, globdly,
therewere an estimated 247 million malariacasesin 2021in 84 maaria
endemic countries®. Plasmodium falciparum causes the majority of
the global malaria burden and has been the primary focus of vaccine
development, and Plasmodium vivax is the second major cause of
mal aria®. Although strategiesfor disease control such asvector control,
insecticideimpregnated bednets, seasona malariaprophylaxisand rapid
diagnosis and effective treatment with antimalarial medicines have
enabled some countriesto eliminate malaria, the emergence of resistance
to antimalarial drugsthreatensto reverse such efforts’. The devel opment
of an effective preventive vaccine would be agame changer. However,
there are many challenges to the development of an effective vaccine
such as the parasite’s complex life cycle. Prototype vaccines are
targeted to specific developmental stages of the parasite’s life cycle
(pre-erythrocytic stage, the blood stage, and the sexual stage) and/or
directed to proteins expressed in those stages or in multiple stages®. In
the pre-erythrocytic stage, sporozoitestravel through theblood and infect
hepatocytes. They then undergo schizogony, the multiplication stage
that precedes the invasion of red blood cells. The main objective of
developing a vaccine against the pre-erythrocytic stage is to inhibit
hepatocyte infections and the devel opment of the hepatic parasite, thus
limiting theinvasion of red blood cells.

RTS,S/ASO1 vaccine

After more than four decades of basic research and clinical trias, the
WHO recommended the pre-erythrocytic Plasmodium falciparum
malaria vaccine RTS,S/AS01 in October 2021 for mass vaccine
programmesfor young childrenin regionswith moderateto high malaria
transmission, the first-ever approved vaccine for a human parasitic
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infection®. RTS,SYAS01 comprisesthe recombinant fusion protein RTS,
containing regions of the P. fal ciparum circumsporozoite protein (CSP),
covaently bound to the hepatitis B virus surface antigen (S) to form
RTS,S. The formulation comprises 25ug of RTS,S with the ASO1
adjuvant system891°,

Efficacy

Thepivotal Phase 3 efficacy and safety trial involved 15,459 infants (6-
12 weeks) and young children (5-17 months) in seven sub-Saharan
African countries®. Vaccine efficacy (after 3 doses) against clinical
malaria in the absence of a booster dose was 28.3%, (95% CI 23.3-
32.9) inchildren and 18.3% (95% CI 11.7-24.4) inyoung infants. Among
those who received four doses, vaccine efficacy was 36.3%, (95% Cl
31.8-40.5) in children and 25.9% (95% CI 19.9-31.5) in infants. The
vaccine reduced malaria episodes by about 40% and severe malaria
cases by about 30% over a four-year period. The study also showed
that at the trial site with the highest disease burden, more than 6,500
clinical malaria episodes were averted for every 1,000 children fully
vaccinated with 4 vaccine doses. A study of the longer-term impact of
thevaccine, with afocus on severe malaria, was completed in December
of 2016%. The study followed some children for an additional three
years, for atotal of seven years of follow-up. Follow up showed that
theincidence of severe malariadecreased aschildren got older, regardliess
of whether children received the vaccine. Over the entire 7-year period,
vaccine efficacy against clinical malaria was 24% (95% CI 16-31,
P<0.0001) for the 3-dose group and 19% (95% CI 11-27; P<0.0001)
for the 4-dose group. Thus, children in areas with moderate to high
malariatransmission who received 3 or 4 dosesof RTS,SYAS01 benefited
for at least 7 years after vaccination and did not have an excessrisk of
clinical or severemalaria.

Further studies showed that seasonal vaccination with the RTS,S/AS01
malaria vaccine was noninferior to four annual courses of chemo-
prevention with sulfadoxine-pyrimethamine and amodiaquine in
protecting against uncomplicated clinical malariaover aperiod of 3years.
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Additionally, the combination of the vaccine and chemoprophylaxiswas
significantly better than either chemoprophylaxisaoneor RTS,S/AS01
alone®.

Indications

WHO recommends the RTS,SYAS01 malaria vaccine be used for the
prevention of P. falciparum malariain children living in regions with
moderate to high transmission as defined by WHO?®. The RTS,SAS01
mal ariavaccine should be provided as part of acomprehensive malaria
control strategy. All malaria control interventions provide partial
protection and the highest impact isachieved when multipleinterventions
are used concomitantly®.

Thevaccineis not recommended for adults or indicated in travellersto
endemic areas’.

Dosage and administration

TheRTS,Santigenislyophilized and needsto be reconstituted with the
liquid ASO1 adjuvant system prior to administration. The vaccine is
currently produced as a2-dose RTS,S powder to be reconstituted with
a 2-dose AS01 adjuvant system suspension. After reconstitution, the
total volumeis1 mL (2 dosesof 0.5mL). No preservativeisincludedin
either the RTS,S formulation or the ASO1 adjuvant system. The vials
should therefore be discarded at the end of the vaccination session, or
within 6 hours after opening, whichever comes first®.

Thereconstituted vaccine should be administered IM into the deltoid in
children. The RTS,SYAS01 vaccine should be provided in a 4-dose
schedulein children from 5 months of age. Thefirst 3 doses should be
administered at one-monthintervals, with afourth dose given 18 months
after the third dose®.

Contraindications

Severe hypersensitivity to any of the vaccine components’.
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Adver se effects

The most commonly reported adverse reactions were fever, irritability
and injection sitereactions, such as pain and swelling. Theincidence of
generalised convulsive seizures within 7 days of RTS,S/AS01 booster
was 2.2 per 1,000 doses in young infants and 2.5 per 1,000 doses in
children''.

Storage
2-8°C

M pox vaccine

I ntroduction

Mpox isaviral zoonosiswith symptomssimilar to smallpox, athoughiit
is less contagious and causes less severe illness. Mpox virus is an
enveloped, double-stranded DNA virus that belongs to the
Orthopoxvirus genus of the Poxviridae family which also includes
viruses such as vaccinia, cowpox, and variola. There are two distinct
genetic clades of Mpox virus, Clade| (Central African or Congo basin)
and Cladell (West African). Clade| clade has historically caused more
severe disease and was thought to be more transmissible#5. Mpox
primarily occursin rural Central and West Africa, oftenin proximity to
tropical rainforests. Rodents arelikely to bethe natural reservoir of this
viruswith primates-including humans-being incidental hosts®™. Animal-
to-human transmission can occur from direct contact with the blood,
bodily fluids, or cutaneous or mucosal lesionsof infected animals. Eating
inadequately cooked meat and other animal products of infected animals
is a possible risk factor. However, the exact natural reservoir(s) and
how theviruscirculationismaintained in natureis still unknown.,

On 23 July, 2022 WHO declared the global Mpox outbreak to be a
public health emergency of international concern (PHEIC) asmultiple
clustersof cases(mostly Cladell) wereidentified in several non-endemic
regions since May 2022 including Europe, the Americas, the Western
Pacific, countriesof the Eastern M editerranean and in South East Asiat®.
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Almost all (>95%) of cases were seen among men (median age of 38
years®), particularly men who have sex with men and those who have
had recent sexual contact with a new partner or partners'e,

Human-to-human transmission can result from close contact with
respiratory secretions, skin lesions of an infected person or recently
contaminated objects. Transmission via droplet respiratory particles
usually requires prolonged face-to-face contact. While close physical
contact isawell-known risk factor for transmission, it isunclear at this
time if monkeypox can be transmitted specifically through sexual
transmission routes. Transmission can al so occur viathe placentafrom
mother to fetus or during close contact during and after birth. Vaccination
against smallpox is about 85% effectivein preventing monkeypox but
today, young personsmay be more susceptible to Mpox dueto cessation
of the smallpox eradication campaign*“.

Theincubation period is 7 to 21 days. The rash begins within 1-3 days
of fever onset and is centrifugal, i.e. more concentrated on the face and
extremities rather than on the trunk. It affects the face (in 95% of
cases), and palms of the hands and soles of the feet (in 75% of cases).
Also affected are oral mucous membranes (in 70% of cases), genitalia
(30%), and conjunctivae (20%), aswell asthe cornea. Therash evolves
sequentially over a period of 2-4 weeks, from macules to papules,
vesicles, pustules and crusts which dry up and fall off. The number of
lesions varies from afew to several thousand. In severe cases, lesions
can coalesce until large sections of skin slough off. Unlike smallpox,
typical monkeypox infections are usually characterised by
lymphadenopathy 41,

Mpox isusually aself-limited disease with symptomslasting from2to 4
weeks. Severe cases occur more commonly among children.
Complicationsinclude secondary infections, bronchopneumonia, sepsis,
encephalitis, and infection of the corneawith ensuing loss of vision. The
extent to which asymptomatic infection may occur is unknown. The
case fatality rate of Mpox has ranges from 0 to 11% in the genera
population and is higher among young children. In recent times, the
case fatality ratio has been around 3-6%.
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Types of vaccine

Smallpox and monkeypox vaccines are developed in formul ations based
on the vacciniavirus due to cross-protection to other orthopoxviruses.
First-generation smallpox vaccines are not available commercially or
privately® but are held in strategic reserves in some countries. These
first-generation smallpox vaccines are not recommended for monkeypox
at this time, as they do not meet current safety and manufacturing
standards!®. Second generation smallpox vaccines usethe samevaccinia
virus vaccine strains employed for manufacture of first-generation
vaccines. Theterm third generation refersto more attenuated smallpox
vaccine strains specifically developed as safer vaccines by further
passage in cell culture or animals'é. Currently, there are three vaccines
considered in the response to the ongoing monkeypox outbreak. All
three vaccines were devel oped against smallpox, and evidence of their
protection against monkeypox islimited.

Replication-competent vaccinia virus, second-generation
(ACAM2000)

ACAMZ2000 is derived from asingle clonal viral isolate from the first
generation vaccine Dryvax that exhibited reduced neurovirulence in
animal models. It is grown in cell culture rather than by the historical
method of scarification onthesidesof calves (Bostaurus). ACAM2000
isonly licensed to prevent smallpox in the US4,

Replication-deficient modified vaccinia ankara, third-
generation (Modified Vaccinia Ankara-Bavarian Nordic;
MVA-BN)

Thisisathird-generation vaccine based on the non-replicating modified
vacciniavirusAnkara(MVA) strain with deletion of approximately 10%
of itsgenome produced in chicken egg fibroblasts. It has been approved
for the prevention of smallpox and monkeypox inthe USin 2019%,
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Attenuated, minimally replication-competent vaccinia virus,
third-generation (LC16m18, available in Japan)

L C16m8isanother third-generation vaccine containing avirus derived
from the Lister strain used in first-generation vaccines subjected to
multiple passages in tissue culture and selection for an attenuated
phenotype. Vaccineisproducedin cell culture using rabbit kidney cells.
The vaccine received afull licence by Japanese regulatory authorities
in 1980%.

Efficacy

The real-world effectiveness of a single, subcutaneous dose of
JYNNEOQOS, Modified VacciniaAnkara-Bavarian Nordic; MVA-BN was
evaluated in an observational, retrospective cohort study in 2022. The
adjusted vaccine effectiveness was estimated at 86% (95% confidence
interval, 59-95%)*’.

I ndications

Mpox vaccination should be considered an additional measure to
complement primary public health interventions. At anindividual level,
vaccination should not replace other protective measures's. Mass
vaccination is not recommended for Mpox at this time's26.

Pre-exposure vaccination is recommended for individuals at high-risk
of exposure. Persons at highest risk of exposure in the current multi-
country outbreak are gay, bisexual or other men who have sex with
men (MSM) with multiple sexual partners. Others at risk may include
individuals with multiple casual sexual partners; sex workers; health
workers at risk of repeated exposure, laboratory personnel working
with orthopoxviruses; clinical laboratory and health care personnel
performing diagnostic testing for monkeypox; and outbreak response
team memberste.

Post-exposure preventive vaccination (PEPV) is recommended for
contacts of cases (unprotected direct contact with an active ortho-
poxviruslesion or fluid or a contaminated item; being within 2m of an
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individual with an active orthopoxvirus case for 3 h or more), ideally
within four days of first exposure (and up to 14 days in the absence of
symptoms)?*°.

Dosage and administration

Replication-competent vaccinia virus, second-generation
(ACAM2000) and Attenuated, minimally replication-competent
vacciniavirus, third-generation (LC16m18, availablein Japan)

Single percutaneous dose using the scarification method with abifurcated
needle

Replication-deficient modified vaccinia Ankara, third-
generation (Modified Vaccinia Ankara-Bavarian Nordic;
MVA-BN)

Two subcutaneous doses, 28 days apart. Because of alimited vaccine
supply many countries have implemented a single-dose strategy or an
intradermal 1/6" of a dose (injection volume of 0.1mL) to maximize
vaccine availability®.

Contraindications

Replication-competent vacciniavirus, second-generation (ACAM 2000)
iscontraindicated in atopic dermatitis, active exfoliative skin conditions,
immunosuppression, pregnancy, age <1 year, breastfeeding, serious
vaccine component allergy, underlying heart disease, and >3 major
cardiac risk factors'.

Precautions

Replication-competent vacciniavirus, second-generation (ACAM 2000)
is a live vaccinia virus that can be transmitted to persons who have
close contact with the vaccinee and the risks in contacts are the same
as those stated for vaccines. Replication-deficient modified vaccinia
Ankara, third-generation (Modified VacciniaAnkara-Bavarian Nordic;
MVA-BN) can be used in pregnant and lactating women when the
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benefits of vaccination outweigh the potential risks and has obtained
emergency use authorization in children in the USA. Attenuated,
minimally replication-competent vacciniavirus, third-generation (LC16)
has been authorized for children in Japan,

Adver se effects

ACAM 2000 vaccination leaves a permanent scar (known as “take”) at
the injection site following successful inoculation'®. Adverse effects
common to all three vaccines include pruritus, lymphadenopathy,
administration site soreness, fever, headache, myalgia, rash, fatigue, and
bacterial infection at the site of administration®. Serious adverse events
seen with replication-competent vaccinia virus, second-generation
(ACAMZ2000) include myopericarditis and pericarditis, encephalitis,
progressive vaccinia, erythemamultiforme major, eczema, vaccinatum,
generalised vaccinia, post-vaccinial encephalitisor encephalomyelitis,
blindness due to autoinocul ation, and fetal death in pregnant women?®.

Storage
Stored frozen between -25 and -15°C.

Zoster vaccine

I ntroduction

Reactivation of varicellavirus causes herpes zoster. Highest incidence
of reactivation is seen in the elderly and among immunocompromised
individuas; personswithimpaired cell mediated immune responses such
as those with malignancy, organ transplant recipients and those on
immunosuppressive treatment'®. Herpes zoster affects up to 25% of
human beings during their lifetime, with 50% of persons being aged 80
years or more. The most common complication of HZ, particularly in
older persons, is post-herpetic neuralgia (PHN), which occurs in 10-
13% of patients. PHN isthe persisting debilitating pain weeksto months
after resolution of HZ.
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AstheVZV vaccineisalive attenuated vaccine, the vaccine virus also
establisheslatency similar to thewild typevirus. The prevalence of HZ
among young adults who received the VZV vaccine 20 years ago was
shown to be 0.9/1,000 person-years, which issignificantly lessthan the
prevalence of HZ following natural infection®®.

The currently recommended vaccine for prevention of herpes zoster
and its complicationsisthe zoster vaccine.

Types of vaccine
There are 2 types of zoster vaccines.

* Live, attenuated —containsthesameVZV Okastrainused invaricella
vaccine®. Thevaccineisformulated with ahigher potency of 19,400
PFU, as the target group will have been previously infected with
varicella

* Recombinant — 50 pug of recombinant VZV glycoprotein E (gE)
formulated with AS01B adjuvant

Efficacy

The vaccine was found to reduce the risk of zoster by 51.3% and PHN
by 91.2%, three years following vaccination in those over 50 years of
age™. However, the protection offered by this vaccine was shown to
wane 5 years following vaccination®%,

I ndications®

The vaccine is indicated for prevention of HZ, PHN and burden of
illness (depending on country) in immunocompetent individuals aged
>50 years who have been previously infected with varicella. The
recombinant vaccine is indicated in addition, to adults aged 18 years
and older who are or will be at increased risk of HZ due to
immunodeficiency or immunosuppression caused by known disease or

therapy.
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Dosage and administration
* Live, attenuated —asingle dose of 0.65 mL subcutaneous injection

* Recombinant — 2 doses IM, 2 to 6 months apart

Contraindications

* History of anaphylactic/anaphylactoid reaction to any component of
the vaccine

* Immunosuppression or immunodeficiency
* Pregnancy

Adver se effects

HZ-like rash, erythema, pain/tenderness and swelling at the injection
site, myalgia, fatigue, headache

Storage
2-8°C.
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CHAPTER 26
IMMUNIZATION IN PREGNANCY

I ntroduction

egnancy is a state of relative immunocompromise making a
oman vulnerablefor infections. Someinfections could affect

the pregnancy significantly and could have serious consequences
for maternal health. Someinfections are harmful for the fetus and may
result in fetal anomalies and even death. Immunization plays a major
role in preventing and minimising the effects of these complications
during pregnancy?.

Recommendations for women planning pregnancy

It isimportant, as part of the pre-conceptional care to assess the need
for vaccination against influenza, hepatitis B, measles, mumps, rubella
and varicella. A thorough eval uation should be doneto ascertainimmunity
or previous vaccination against theseinfections. Thisincludes, taking a
detailed history and review of previous immunization records. If there
is a doubt about immunity, antibody testing could be offered, or
administration of vaccines could be done. Women should refrain from
getting pregnant at least for 4 weeks after vaccination with live-
attenuated vaccines’. However, some of the live attenuated vaccine
manufacturers advice against pregnancy for at least 3 months after
administration.

Rubella

Rubellainfection may result in serious consequencesfor the developing
embryo. Infection with rubella virus causes the most severe damagein
thefirst trimester. Pregnant women infected with rubellaare at increased
risk of miscarriages or still births and are at risk of severe congenital
anomalies with devastating life-long consequences®“.
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Congenital rubella syndrome (CRYS)

Congenital rubdllasyndrome (CRS) could occur in the fetuses of women
who areinfected with rubellavirus. Congenital anomalieswith rubella
infection in thefirst trimester, could be as high as 85%3.

The most common birth defects from CRS include deaf ness, cataracts,
heart defectsand intellectual disabilities®.

Vaccine recommendations

National Immunization Programme (NIP) recommends al women in
the childbearing age group (15-44 years) should be vaccinated against
rubella. MMR vaccine is an attenuated live virus vaccine and is
contraindicated during pregnancy?. It isimportant to exclude pregnancy
before vaccination. Women of childbearing age should avoid getting
pregnant for at least 4 weeks after receiving MMR vaccine®. However,
there are no reported cases of affected neonates due to inadvertent
administration®. In this context, inadvertent administration of MMR
vaccineisnot considered as an indication for termination of pregnancy.

Pregnant women who are not vaccinated should be offered MMR
vaccine soon after delivery.

Varicella(chickenpox)

Dueto relativeimmunocompromised state, infection with varicella-zoster
virusduring pregnancy may cause serious maternal morbidity and though
rare, even maternal mortality. In the fetus, it may lead to miscarriages,
fetal varicellasyndrome (FVS), varicellainfection of the newborn and
neonatal varicella’.

M aternal effects

Incidence of pneumoniais increased to 5-14% in pregnancy®. Severe
life-threatening pneumoniacould occur during the third trimester dueto
gravid uterus compromising therespiratory function®. Antiviral therapy
has reduced the case fatality rate significantly, though rare, maternal
mortality is being reported yearly around the world™.
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Fetal effects

Spontaneous miscarriage does not appear to be increased if varicella
occurs in the first trimester™t,

FV Sischaracterised by one or more of thefollowing: skinscarringina
dermatomal distribution; eye defects (microphthalmia, chorioretinitisor
cataracts); hypoplasia of the limbs; neurological abnormalities
(microcephaly, cortical atrophy, mental retardation or dysfunction of
bowel and bladder sphincters)™*. It does not occur at the time of initial
fetal infection but results from a subsequent herpes zoster reactivation
in utero and only occurs in a minority of infected fetuses. Incidence
before 20 weeks of gestation, appears to be 0.9%°. FVS has been
reported to complicate maternal varicellaoccurring asearly as 3 weeks
and as late as 28 weeks of gestation®?. There are no reported cases of
FV S from varicellainfection after 28" week of gestation.

Varicellainfection of the newborn refersto varicellaviral infection in
early neonatal life. This could result from maternal infection near the
timeof ddlivery orimmediately postpartum, or from contact with aperson
other than the mother with varicella or shingles during this time. The
route of infection could be transplacental, ascending vaginal or result
from direct contact with lesions during or after delivery. If maternal
infection occurs 1-4 weeks before delivery, up to 50% of babies are
infected and approximately 23% develop clinical varicella, despite high
titres of passively acquired maternal antibody’. Severevaricellaismost
likely to occur if theinfant isborn within 5 days of onset of the mother’s
rash or if the mother develops the rash up to 2 days after delivery™.

Vaccine recommendations

Currently, NIPdoesnot recommend universal vaccination against varicella
inthereproductive age. However, in pre-pregnancy, varicellavaccination
could be given if the woman is found to be non-immune (no previous
history of varicella or specific 1gG negative)’. Pregnancy should be
avoided for at least 4 weeks after vaccination after completing the two-
dose schedule and to avoid contact with susceptible pregnant women
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should apost-vaccination rash occur’. Neverthel ess, no fetal anomalies
have been reported with inadvertent administration while being
pregnant“.

M easles

Meadesisahighly contagiousviral infection. Infection during pregnancy
could lead to severe infection of the mother, with increased risk of
pneumonia and prolonged hospital stay®. Infection during pregnancy
could also significantly affect the fetus and may lead to miscarriage,
still birth, preterm labour and low birth weight?®.

Vaccine recommendations

Women in child-bearing age, who are found to be non-immune, should
be vaccinated against measleswith MM R vaccine. Pregnancy should
be avoided for at |east 4 weeks after administration. Vaccination during
pregnancy is contraindicated, however, there are no reported cases of
affected neonates due to inadvertent administration®. In this context,
inadvertent administration of MMR vaccine is not considered as an
indication for termination.

Recommendations for pregnant women

All live attenuated vaccines are contraindicated in pregnancy due to
theoretical risk of transmission to fetus, although there has been no
evidence of adverse effects from inadvertent administration?.

In Sri Lanka, tetanustoxoid isroutinely administered as part of antenatal
care. Seasonal influenzavaccination isrecommended in most countries
to prevent complications associated with influenza outbreaks. Many
countries advocate vaccination against pertussis during third trimester
to reduce neonatal infection.

Tetanus

Tetanus is a fatal infectious disease caused by toxigenic strains of
Clostridiumtetani. Tetanus and neonatal tetanusare major public health
problems in many developing countries'®. However, due to success of
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the immunization programme in Sri Lanka, both tetanus and neonatal
tetanus have reached elimination levels®. Nevertheless, NIP
recommendsimmunization of pregnant women with tetanustoxoid.

Vaccine recommendations

Tetanus vaccine is derived from inactivated toxin which could induce
antibodies against the tetanus toxin. In pregnancy, NIP recommends
the following schedule for a monoval ent tetanus vaccine®.

Table. National immunization programmeschedulefor tetanus
toxoid vaccination during pregnancy®

Pregnant women with no docu-
mented evidence of previous
vaccination with tetanus toxoid
containing vaccine.

Pregnant women with documented
evidence of previous vaccination with
tetanustoxoid containing vaccine.

e 1%dose— 1% pregnancy, after 12 weeks

e 2" dose — 1% pregnancy, 6-8 weeks
after 1% dose

e 39dose— 2™ pregnancy, after 12 weeks
» 4" dose— 3" pregnancy, after 12 weeks
e 5" dose—4" pregnancy, after 12 weeks

One booster dose tetanus toxoid is
indicated during the 1% pregnancy, with
awritten evidence of previously being
vaccinated with 6 doses of tetanustoxoid
containing vaccination as per national
immunization schedule during childhood
and adolescence (3 doses of DTP in
infancy + DTP at 18 months + DT at 5
years+aTD at 11 years) and agap of 10
years or more after the last tetanus
toxoid containing vaccination.

Tetanus toxoid vaccination is not indicated in the current pregnancy, if:

» woman hasalready received 5 doses of tetanustoxoid during previous pregnancies.

» woman hasalready had 6 doses of tetanustoxoid containing vaccination according
to the national immunization schedule and the gap between thelast vaccineisless
than 10 years from the present pregnancy.

» woman hasalready had 6 doses of tetanustoxoid contai ning vaccination according
to the national immunization schedule and has had at least one booster dose
during previous pregnancy or following traumawithin the last 10 years.

258

SLMA GUIDELINESAND INFORMATION ON VACCINES | EIGHTH EDITION | 2023




Influenza

Influenzacould result in seriousillnesswhen it occurs during the antenatal
or postpartum period. Studies have shown that pregnant women have a
higher chance of progression to pneumonia, need for intensive care
treatment and prolonged hospital stay, especialy if they get influenza
during the 3" trimester?. During the 2014 HIN1 influenza outbreak, it
became the leading cause of maternal mortality in many countries,
including Sri Lanka??.

Influenza vaccine protects pregnant women against strains circulating
during the influenza season and protects babies born during the same
time. Immunization during pregnancy has reduced the severity of the
diseasein addition to itsrole as a primary preventive measure?®. There
isreliable data showing vaccination during pregnancy also protectsthe
newborn during the first few months of life*.

Themain challengeisto obtain seasonal influenzavaccine active against
current strainsduring the season. However, sincethereiscrossimmunity
against al strains, some protection isconferred, even when the vaccine
does not contain the current strains.

Vaccine recommendations

The inactivated influenza vaccine is recommended during every
pregnancy, at any gestation®.

Pertussis (whooping cough)

Infants less than 3 months of age are susceptible to the more severe
form of infection with pertussis. The mgjority of infants who succumb
to pertussis are less than 6 weeks of age®. It has been shown that,
more than 90% protection against severe infection, in infants less than
2 months, could be achieved by passive immunization from mother to
fetus?”. This could only be achieved through vaccination during
pregnancy which leadsto high levelsof antibodiesavailablefor transfer
to thefetus?. Therefore, vaccination during pregnancy isrecommended
inmany countries.
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Vaccine recommendations

Pertussis vaccination is recommended between 20 weeks to 32 weeks
of gestation as a single dose in each pregnancy?. There has been no
increased risk of adverse pregnancy outcomes, reported from
vaccination during pregnancy®. Currently, pertussis vaccine is not
included in the NIP for pregnancy.

Recommendations for post pregnancy

Women who are found to be non-immunefor rubellaor varicellashould
be offered vaccination in the immediate postpartum period before
discharge from the hospital®. Breast feeding is safe and should be
encouraged after vaccination?.

Recommendations for COVID-19 infection

Pregnancy is considered as an independent risk factor for severe
infection with COVID-19%. World Health Organisation, Centre for
Disease Control and Prevention and almost all professional organizations
worldwide including Sri Lanka College of Obstetricians and
Gynaecologists strongly recommend a full course of vaccination of
women pre-pregnancy, during pregnancy, post pregnancy and during
breast feeding against COVID-19%. Two doses vaccine with a booster
dose have shown to reducetherisk of severeinfection during pregnancy
by more than 80%?%. Vaccination also reduces premature birth and
severe disease of the new born.

All types of COVID-19 vaccines are recommended for immunization
during pregnancy*.

Pre-pregnancy

Women in the reproductive age group and planning to get pregnant are
encouraged to get vaccinated against COVID-19. They should not avoid
getting pregnant after vaccination. There is no evidence to suggest
vaccination affects fertility adversely.
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During pregnancy

A full course of vaccinationishighly recommended during pregnancy if
not already vaccinated. It is the best way to protect pregnant women
and babies with known complications of COVID-19 infection in
pregnancy.

Data from safety monitoring systems and other studies have not found
any safety concerns from vaccination during pregnancy. There is no
evidence so far of adverse pregnancy outcomesincluding miscarriages,
still births, preterm birth, postpartum infection and thromboembolic
complications after vaccination during pregnancy®.

No increased risk of birth defects was detected by vaccination during
first trimester=.

Post-delivery and breast feeding

Breast feeding and post-delivery women are recommended to be
vaccinated against COVID-19, if they have not been vaccinated prior
to or during pregnancy®. They should not stop breast feeding after
vaccination. Dataregarding safety of vaccination during breast feeding
arelimited, however, available evidence indicates vaccination to be safe
and effective during breast feeding and may even protect the newborn
from severe disease®.

Vaccine recommendations

Administration of vaccines should be similar to non-pregnant women
and follow the recommended protocol according to the type of vaccine.

Detail sof different typesof vaccinesand their schedules of administration
are discussed in chapter 6.
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CHAPTER 27
IMMUNIZATION FORTHE ELDERLY

I ntroduction

geing is one of the most intricate and complex biological
phenomena. A person over the age of 65 yearsis considered

elderly. The proportion of this group is gradually increasing
dueto advancesin medical care and better living conditions'. Important
cofactors for infection in older adults is the presence of comorbid
conditions and advancing age which are predictorsfor worst outcomes?.

Ageing isassociated with dysregulation in theimmune system evenin
the absence of comorbid diseases?. An age-associated progressive
reductionintheability to trigger effective antibody and cellular responses
resultsinthevulnerability toinfectious diseases and diminished responses
to vaccinations in older adults. This phenomenon is called immuno-
senescence. Thehallmarks of immunosenescenceinclude reduced ability
to respond to new antigens, production of high affinity protective
antibodies and defective T cell response contributing to dysregulated
immune responsesat multiplelevels®.

When compared to young adults, the severity of many infections is
higher in the elderly and associated with long-term sequalae with
impairment of activitiesand lossof independence. Therefore, prevention
of infections is an important measure to ensure healthy ageing and to
improvethequality of lifet.

Vaccines recommended for the elder|y4s

* |nfluenzavaccine

* Pneumococcal vaccine

* Tetanus, diphtheriaand pertussis vaccine
* Varicellavaccine

e Zoster vaccine

e COVID-19 vaccine
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Influenza

Influenza A and B viruses cause seasonal epidemics of influenza in
humans. Adults aged >65 years have the highest risk for hospitalization,
complications and death, resulting from influenza. The risk increases
markedly in people over 85 years.

The standard-dose influenza vaccines are multivalent; trivalent or
quadrivalent inactivated vaccines. Their compositionisupdated annually.
In the over-65s, influenza vaccine reduced the risk of influenza from
6% to 2.4% and influenza-like illness (ILI) from 6% to 3.5% in
comparison to placebo®. A systematic review and meta-analysis found
that influenza-vaccinated popul ations demonstrated a51% reductionin
laboratory-confirmed influenza-rel ated hospitalization ratesin adultsaged
18-65 years and a 37% reduction in those aged >65 years®.

The standard-dose influenza vaccine has consistently shown a lower
immunogenicity and efficacy in older adults than in young adults
irrespective of their composition®. In contrast, the enhanced-trivalent
vaccine has shown increased immunogenicity in older people than the
standard-dosetrivalent or quadrival ent vaccines. However, the efficacy
of the enhanced-dose vaccine is still not knownt.

(Further reading, refer Chapter 13)

Pneumococcal disease

Invasive pneumococcal diseases (IPD) are more common in extremes
of age with peaks at <2 years and >65 years'’. Hospitalization for
pneumonia increased from 1.5-3.9% per year from the age 65 to >85
years. Mortality increases substantially with age and is more than 2-5
foldsgrater among adultswith underlying diseasesthan in healthy older
adults’. Further, deaths from pneumococcal bacteraemia has remained
constant with 5-10% despite advances in antimicrobial therapy’. The
risk of multidrug-resistant infectionsisincreasing in this group due to
prolonged hospitalization and |ong-term antibiotic therapy?.

Pneumococcal immunization is recommended in elderly. The efficacy
of 23-valent pneumococcal polysaccharide vaccine (PPSV-23)
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decreases as age increases above 65 years, especialy for persons >85
years. A study from UK reveded, effectiveness of PPSV-23 is low
among immunocompromised persons of >65 years than in immuno-
competent aged 65-84 years. However, a significant serotype-specific
vaccine efficacy was demonstrated against IPD in PPSV-23%

Impact of pneumococcal conjugate vaccine 13 (PCV 13) followed by
PPSV-23 in elderly was reviewed by the US Advisory Committee in
Immunization Practices and concluded that no evidence was found in
any increased reduction of IPD in older adults >65 years. An economic
analysis revealed, unlike PCV 13 immunization, PPSV-23 was cost
effective especialy in older adults aged >70 years'.

(Further reading, refer Chapter 17)

Tetanus

Tetanus is a non-communicable disease due to a neurotoxin secreted
by Clostridium tetani and is associated with substantial mortality and
morbidity8®. Patients >60 years of age are most likely to be fatal in
approximately 11% of reported cases®. The disease normally affects
unimmunized or partially immunized people and therisk increaseswith
age. Antibody concentrations declined and are low in older adults >80
years. Titres of antibodiesto tetanus areinadequate to ensure protection
in50% of adults>65 years'®. Dueto the extensive National |mmunization
program, tetanus cases are relatively low in Sri Lanke®.

For older adults * Tdap or Td vaccines are recommended even if they
have not completed the primary series of childhood vaccination. They
have shown to be immunogenic and would provide protection for >65
years or older.® However, the antitoxin levels may decrease with time.
Asaresult, routine boosters are recommended every 10 yearsor unless
needed sooner as tetanus prophylaxis, as part of wound managements.

(Further reading, refer Chapters 8, 21)

Diphtheria

Diphtheria is caused by the toxin-producing C. diphtheriae causing
local and systemic manifestations of diphtheria®®.
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Diphtheriatoxoid isacombined vaccinewith tetanustoxoid and pertussis,
Tdap booster dose for older adults who have completed the recom-
mended childhood DTP/DTaPvaccination seriesisrecommended®. This
vaccine available in Sri Lanka outside of the National |mmunization
Program. [Annex 1, V1]

(Further reading, refer Chapter 8)

Pertussis

Pertussis is a highly contagious respiratory tract infection with a high
secondary attack rate of 90%?°. It could be easily transmitted to more
vulnerable populations such as neonates and patients with chronic
diseases. Waning immunity after infection or post vaccination in older
adults are observed as the major source of infection for unvaccinated
children and neonates™. Control of pertussislargely rests upon immu-
nization.

Studies have revealed approximately 90% immune response after the
administration of booster vaccination. The acellular pertussis booster
vaccines areimmunogenic and well-tolerated™. Tdap could be used for
unimmunized adults®?.

*Tdap vaccine; For the prevention of tetanus, diphtheriaand pertussis
diseases. Adultsage>65 years, previously vaccinated or not, should get
abooster dose. Persons should continueto receive Tdap every 10 years®.

(Further reading, refer Chapter 08)

Varicella

Varicellazoster virusishighly contagious. Chickenpox tendsto be more
severe in adults than in children, and the adults have a higher risk of
devel oping complications21,

Varicella vaccine is recommended for susceptible persons without
evidence of immunity to varicella®.

Evidence of immunity includes,
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» Documented age-appropriate varicellavaccination in childhood
 Laboratory evidence of immunity to varicella

* Diagnosisor verification of ahistory of varicellaor herpes zoster by
a healthcare provider; an epidemiological link to atypical varicella
case or laboratory confirmed case

An adult with documented evidence of asingle dose of varicellavaccine
in the past, should be offered a single booster dose™. Single-antigen
live-attenuated varicella vaccine is recommended for adults®=.

(Further reading, refer Chapter 23)

Her pes zoster

Herpes zoster isacondition dueto reactivation of varicellazoster virus
from alatent statein sensory gangliafollowing varicela-®. Complications
of herpes zoster increase with age and in immunocompromised states.
Post herpetic neural giaisthe most frequent complication and increases
infrequency, severity and duration with advancing age. It isnot prevented
by antiviral therapy and the painisdifficult to treat.

The live-attenuated herpes zoster vaccine (ZVL) is effective in
preventing post herpetic neura giawith satistically significant age-related
vaccine efficacy. Vaccine efficacy decline significantly after 4-8 years
of vaccination. The vaccine is recommended for immunocompetent
adults aged >50 yearst. ZVL prevent post herpetic neuralgiaby 67% of
vaccinees in over 70 years of age. Further, it attenuates the effects
when HZ occurs, preserving the quality of life. In the UK, thisvaccine
isgivenfor elderly intheir National |mmunization Programme!.

Recombinant subunit herpes zoster vaccine (RZV) is more effective
thanthe ZVL. Itisa so recommended inimmunocompromised persons.
RZV hasahigh vaccine efficacy of >90% in all age groups and against
post-herpetic neuralgia. Vaccine efficacy remained same even with the
presence of pre-morbid condition/s (rheumatoid arthritis, inflammatory
bowel diseases etc.)t. Thisvaccineisnot availablein Sri Lanka.

(Further reading, refer Chapter 23)
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COVID-19

Older adults have an increased risk of severeillness from COVID-19
infection. They are more prone for hospitalization, intensive care
management including ventilator support. The risk increases in adults
>60 years®.

People >65 years, who received both doses of either Pfizer or Moderna
vaccines have shown 94% reduced risks of COVID-19 related
hospitalization®.

For Sinovac and Sinopharm, WHO recommends that countries should
consider offering an additional third dose of the vaccine for those aged
above 60 years'“. A study from Israel revealed that a fourth dose of
Pfizer COV1D-19 vaccine would increase the protection against severe
illness and reduce hospitalization in people over the age of 60 years'.

CDC recommends an additional booster dose for those aged 65 and
above to reduce the risk for severe disease'. This should be given 4
months after the 3 dose of the COVID-19 primary vaccination series.

(Further reading, refer Chapter 6)

* Refer the relevant chapters of the vaccines for further details and
contraindications.

e CDC Adult Vaccine Schedule; https://www.cdc.gov/vaccines/
schedules’hcp/imz/adult.html
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CHAPTER 28

IMMUNIZATIONSFOR COMPETITIVE
SPORTSPERSONS

I ntroduction

here are significant numbers of Sri Lankans of all age groups,
from children to senior citizens, who take part in competitive

sports. They may be called upon to compete nationally or
internationally and thismay involvetravel within the country aswell as
across many acontinent, sometimesasindividualsand at other timesas
a member of a team. Athletes are often exposed to crowded places
(locker rooms, sports meetings, mediaconferences and sporting arenas)
which increase therisk of airborneinfection?. In contact sports (rugby;,
wrestling, gymnastics, martia arts etc.), there is an increased risk of
airborne infection! as well as blood-borne transmission of infections.
Vaccine-preventable diseases may interfere with the training schedules
of athletes or with participation in competitions. Furthermore, thereisa
potential risk for some of these diseases to cause long-term problems
aswell.

Intense exercise dtersthe functions and quantity of circulating cells of
both the innate and acquired immune systems (E.g. neutrophils,
monocytes and natural killer cells). The reason for the decrease in the
acquired immune response during intense physical exercise seemsto
be related to an increased release and circulation of stress hormones
(cortisol and catecholamines) and the cytokine-mediated alteration of
the balance of pro-inflammatory and anti-inflammatory activity?. This
alteration of theimmuneresponseis called the‘ open window’ anditis
responsible for higher risks of infection in athletes when exposed to
microorganisms’.

Administration of the National I|mmunization Programme (NIP) vaccines
in Sri Lanka may not adequately meet the medical needs of sports-
personst. An enhanced benefit from preventing even mild diseases is
important from the point of view of sports training and sports partici-
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pation. A risk-benefit assessment hasto be undertaken on an individual
basis concerning immunization and the timing of vaccinations of
sportspersons. Such risk-benefit analyses of vaccination in athletesdiffer
significantly fromthat of the general population, providing therationale
for specific vaccination guidelines for sportspersons®.

In the case of sportspersons, determination of antibody titres before
vaccination is considered to be reasonable and essential for only very
few diseases, mostly to avoid unnecessary vaccinations or to assess
the immune status of an individual following vaccination. This is
particularly relevant for measles, mumps, rubella, varicella, hepatitis B
and hepatitis A. All necessary vaccinations for sportspersons need to
be scheduledin away that possibleside effectsareleast likely tointerfere
with competition or training. At the same time, certain immunol ogical
concerns must be considered when the vaccination schedule is planned
because vaccine administration during the ‘open window’ phase may
be associated with a suboptimal immune response and reduced vaccine
efficacy?. However, it is also necessary to appreciate that normally,
vaccinations are quite well tolerated by athletes and the resulting
antibody titres are no different to the levelsin the general population®.

Inthe case of children and adolescentsinvolved in competitive sports, it
isimperative to ensure that all the vaccines advocated by the NIP have
been administered at the proper times. If deficiencies in their
adminigtration are detected, they should bepromptly corrected. In addition,
some vaccinesthat are not included in the NIP may need to be givento
these young athl etes.

In most situations, the vaccines recommended for all sportspersonsare:

 Diphtheria, pertussisand tetanus
* |nfluenza

* HepatitisA

* HepatitisB

* Measles, mumps, rubella

* Vaicela
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Some of these vaccinesareincluded inthe NIP, with children and young
adult sportspersons being already covered by the programme.

There are certain diseases for which vaccines are recommended under
special circumstances and for epidemiological reasons. These are
indicated for sportspersons who have to travel to certain countries in
which these diseases are endemic (refer Chapter 28).

The recognised diseasesthat fall into this group are:

* Yellow fever

* Japanese encephalitis

* Poliomydlitis

* Typhoid

* Meningococcal disease

* Tick-borne encephditis

There are other vaccines that are recommended when athletes have a
co-morbid state or asignificant underlying disorder or for athleteswith
different abilities or the elderly in the veterans' sports category.

The vaccines that are recommended for these categories are:

* Pneumococcal vaccine

* Haemophilus influenzae type b (Hib) vaccine

During the current era of the COVID-19 pandemic, vaccines against
the SARS-CoV-2 need special consideration. Thereare severa different
vaccines and vaccination schedules that are used in Sri Lanka. These
are changed through necessity from time to time, taking into account
the devel oping scenarios of the pandemic. Comprehensiveinformation

regarding the commonly used COVID-19 vaccines and vaccination
programmes are provided in Chapter 6.

Some important issues should be considered when one looks at the
COVID-19 vaccination of sportspersons. It should be clearly understood
that thereisareal need to adequately immunizeall sportspersons against
COVID-19, especially because of the increased risks that sports
participants run of contracting the virus during training and competition.
There may be mandatory requirements for adequate and satisfactory
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COVID-19 vaccinationsfor competitive sports participation national ly
aswell asinternationdly. In additionto the purely medica considerations,
during international competitionsheld in different countries, there may
be essential and obligatory requirementsin COVID-19 vaccinationsfor
international travel visa securement. These considerations are further
complicated by the instances where the sportspersons have also
contracted the disease previoudly. It is essential that when travelling
abroad for sports training or competitions, the athletes are advised to
carry al vaccination certificatesaswell asdocuments, if any, related to
medical exemptions granted for COVID-19 vaccines.

It is important to note that because of the changing and challenging
scenarios of the pandemic in Sri Lanka aswell asin other parts of the
world, it is not possible to lay down very specific recommendations
regarding COV I D-19 vaccinationsfor sportspersons. Thereguirements
and the recommendations could vary quite significantly over time. Itis
in the best interests of sportspersons, for their sporting bodies, as well
as Team Physicians, to find out the regulations prevalent at the time
regarding COV1D-19 vaccines beforetraining and competitions, locally
as well as overseas.

Additiona information:

* https://www.ncbi.nlm.nih.gov/pmc/articlessPMC6116102/ doi:
10.1177/1941738118788279

* https./Mmww.tandfonline.com/doi/full/10.1080/14760584.2017.1358092
https://doi.org/10.1080/14760584.2017.1358092

* https://lwww.ais.gov.au/position_statements

* https://journals.lww.com/cjsportsmed/ful ltext/2022/01000/
covid_vaccination_in_athletes and_updated interim.12.aspx doi:
10.1097/JSM.0000000000000981

* https://www.thelancet.com/journal s/lanres/article/PI1S2213-
2600(21)00082-5/fulltext https://doi.org/10.1016/S2213-2600
(21)00082-5
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CHAPTER 29

IMMUNIZATION FOR
INTERNATIONAL TRAVEL

I ntroduction

nternational traveller may be exposed to variety of health risks,

I depending onthetravel destination, trip itinerary, duration of stay,

travel activitiesandindividual risk factors. It isimportant to protect

the health of theindividual traveller aswell asthe communitiesto which
they return.

Pre-travel consultation

Pre-travel consultation isamajor opportunity to review routineimmuni-
zation, educate the traveller about health risks at the destination and
how to mitigate them. Travel health advice should be personalized and
require attention to the travellers’ health status to determine the health
risks, preventive measuresincluding availability of vaccines. |dedlly, al
vaccinations should be completed at |east two weeks before departure.

In considering immunization for travellers, thefollowing informationis
important:

* genera health such as age, allergies, medication, pregnancy and
chronic diseases

* previousimmunization history

e current information on vaccine-preventable diseases at travel
destination

 activitiesplanned during travel and at travel destination
* duration of stay

* time available before departure
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Travel-related vaccination

It is categorized in to 3 groups2.

* Routineimmunization

* Vaccines recommended for certain destinations

* Vaccines demanded by certain countries

Routine immunization

Most of these vaccines are part of the National Immunization
Programmes. They should be up-to-date regardliess of travel [Annex 1].

Vaccines recommended for certain destinations

These vaccines are recommended to provide protection against diseases
endemic to the country of origin or destination. They are intended to
protect the traveller and to prevent disease spread within and between
countries. Country requirements are subjected to change at any time.
Travellers should check the relevant consulate or embassy of the
destination country to ensure their requirement.

Yellow fever vaccine

Yellow fever vaccineis given for two reasons; to protect individualsin
areasof highrisk for yellow fever virusinfection and to protect vulnerable
countries from importation of the yellow fever virus. The vaccine is
recommended to all travellers >9 months of age in countries where
thereis evidence of persistent or periodic yellow fever transmission.

Theyellow fever vaccineisalive, attenuated highly effective vaccine.
A single dose of the vaccine is sufficient to confer lifelong protective
immunity against the disease.

Inadditionto vaccination, all travellers should take adequate measures
against exposure to mosquito bites.
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For persons travelling to endemic countries

Yellow fever vaccination is required for people travelling to endemic
countries as per International Health Regulations (IHR). Currently,
the endemicity of yellow fever is confined to certain countriesin sub-
Saharan Africaand tropical South America. The WHO provides updated
information on yellow fever endemic countriesfromtimeto time.

For persons arriving from an endemic country

Countries protect themselves from the risk of importing or further
spreading the yellow fever virus by establishing entry requirement on
yellow fever vaccination for travellers.

Proof of vaccinationisrequired from travellersarriving from countries
with risk of yellow fever transmission and sometimesfrom travellersin
transit through such countries; International Certificate of Vaccination
and Prophylaxis (ICVP), on entry, for travellersarriving from endemic
countries. Travellers arriving without a completed ICVP may be
quarantined or refused entry.

If a physician concludes that a particular vaccination should not be
administered for medical reasons, thetravellers should be givenasigned
and dated statement of the reasons on the physician’s|etterhead. Under
these conditions, the travellers should obtain specific advice from the
embassy/consulate of the countries the person plansto visit.

How to obtain the certification of vaccination in Sri
Lanka?

Yellow fever vaccines are produced by different manufacturers
worldwide. For the purpose of international travel, a WHO-approved
vaccine must be given and it should be administered at an approved
yellow fever vaccination center in the country.

The only authorized centre in Sri Lanka is the Assistant Port Health
officelocated at the M edical Research Institute, Colombo 8. Thetraveller
should receive acompleted |CV P, signed and validated with the officia
stamp. The certificate is valid for life, from 10 days after vaccination.
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Official address;

The Assistant Port Health Officer,
Assistant Port Health Office,

Dr. Danister de Silva Mawatha
Colombo 08, Sri Lanka

Telephone: +94 112 675182

Working hours: Week days 9 am to 4 pm

(Further reading, refer Chapter 24)

M eningococcal vaccine

Therisk of meningococcal diseaseintravellersisgeneraly low. Travellers
to sub-Saharan meningitis belt may be exposed to outbreaks, most
commonly by serogroup A and serogroup W135. Incidence rates are
high during the dry season from December to June?.

Pilgrims to Mecca are at high risk of invasive meningococcal disease.
Vaccinationisrequired by the government of Saudi Arabiafor travellers
performing Hajj or arriving for employment. In some countries mening-
ococcal vaccineis given in their National |mmunization Programmes
(E.g. UK, USA)?3,

Meningococcal vaccine is recommended for students who travel to
countries that are endemic for meningococcal disease if they plan to
livein dormitoriesor residence halls.

(Further reading, refer Chapter 16)

Polio vaccine

International spread of wild poliovirusisapublic health emergency under
the IHR™. The South East Asia Region was declared polio freein 2014.
However, until the declaration of Global Polio Eradication, the risk of
transmission to polio-free countrieswill remain®.

The World Health Organization recommends travellers across all age
groups visiting polio-infected countries to have completed age-appro-
priate polio vaccine doses recommended in the National |mmunization
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Programme of the country. Travellers to polio-infected countries who
completed an oral polio vaccine (OPV)/inactivated polio virus (IPV)
vaccine series >12 months previously, should be given another booster
dose.

Travellers residing in polio-infected countries (those with active
transmission of wild or vaccine-derived poliovirus) and long-termvisitors
to such countries (who will spend more than four weeksin the country)
should have completed afull course of polio vaccinationin compliance
with the National Immunization Programme. Travellers from infected
countries should receive an additional dose of OPV/IPV within 4 weeks
to 12 months before departure. All travellers should carry a written
vaccination record or ICVP.

Some polio-free countries (E.g. Saudi Arabia) requireresident travellers
and long-term visitors from polio-infected countries to provide
documentation of recent vaccination to obtain entry visa or they may
requiretravellersto receivean additional dose of polio vaccineon arrival.

Anup-to-datelist of polio-affected countriesisavail able at World Health
Organization (WHO) Global Polio Eradication Initiative website
(www.polioeradication.org)

(Further reading, refer Chapter 18)

Varicella vaccine

Vaccination against varicella is not a requirement for entry into any
country, but people who do not have evidence of immunity and are at
risk of varicellashould consider vaccination prior to international travel.

(Further reading, refer Chapter 23)

Hepatitis B vaccine

Vaccination to prevent hepatitis B should be considered for all
internationd travellers, regardless of the destination. Unvaccinated people
travelling to areaswith intermediate to high prevalence of chronic HBV
infection (HBsAg >2%) such as in the WHO Western Pacific and
African regions need specia consideration®2.
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Ideally, vaccination should begin >1 month before travel to complete
the primary series before departure. Optimal protectionisnot conferred
until after the vaccine series is completed. An approved, accelerated
vaccination schedule could be used in an emergency situation®2. All
travellers should be counseled and given information on the risks for
hepatitisB.

(Further reading, refer Chapter 11)

Pneumococcal vaccine

Travel itsalf doesnot increasetherisk of acquiring pneumococcal disease.
Vaccineis advisable when travelling to countries with limited medical
resources, children <2 years, adults >65 years and adults considered
to be at risk of serious disease'?. Protection occurs 14 days after
vaccination.

(Further reading, refer Chapter 17)

Hepatitis A vaccine

All susceptible persons travelling to or working in countries that have
high or intermediate hepatitis A endemicity should be vaccinated, and
age-appropriate doses should be administered. Thefirst dose of hepatitis
A vaccine should be administered as soon astravel isconsidered and a
second dose should be administered after 6-12 months for long term
protection.

Onedose of single-antigen hepatitisA vaccine administered at any time
before departure can provide adequate protection for most healthy
persons. More than 95% of vaccinated persons develop protective
antibodies one month after the first dose?.

(Further reading, refer Chapter 10)

Typhoid vaccine

Thevaccineisrecommended to travellersto countries with recognized
risk of exposure to typhoid fever. Vaccinated travellers should follow
recommended food and water precautions.

(Further reading, refer Chapter 22)
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Rabies vaccine

Travellersto rabies-endemic countries should be warned about the risk
of rabies exposure and educated to avoid animal bites. Pre-exposure
rabies vaccination (PrEP) is recommended for international travellers
based on the prevalence of animal rabiesin the country of destination,
intended activities and the duration of stay. A decision to receive pre-
exposure rabiesimmunization may be based on thelikelihood of repeat
travel to at-risk destinations or long-term travel.

(Further reading, refer Chapter 19)

Japanese encephalitis (JE) vaccine

Travellersto JE-endemic countries should be advised of therisks of JE
and the importance of personal protective measures to reduce the risk
of mosquito bites. Evaluation of atraveller’srisk should consider travel
location, duration, activities, accommodation and seasonal patterns of
disease in the areas to be visited.

Therisk of JEishighindifferent seasonsand certain areasin Australia,
China, Korea and other South East Asian countries.

(Further reading, refer Chapter 14)

I nfluenza vaccine

Travellersareat risk in any country during the influenza season. Inthe
tropics, influenzacould occur throughout the year, whilein thetemperate
regions’ disease activity occurs during the winter. The elderly, people
with pre-existing chronic diseases and young children are most
susceptibleto complications. Highrisk travellers, travelling to countries
whereinfluenzaactivity ison-going should consider influenzavaccination
>2 weeks before departure. Travellers should be advised on preventive
health measures such as avoiding close contact with sick persons and
frequent hand hygiene during travel.
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The reguirements of the destination country should be considered before
admini stering the vaccine. The seasonal influenzavaccinesdo not provide
protection against human infection with influenza viruses of animal-
origin.

(Further reading, refer Chapter 13)

Vaccines demanded by certain countries
* Poalio vaccine — see above

* Yellow fever vaccine — see above

* Meningococcal vaccine — see above

e COVID-19 vaccine

COVID-19 vaccine

Countries may change entry requirements and travel advice for
COVID-19 vaccination at very short notice. Travellers must ensure
they are up to date regarding the current requirements of the destination
country. Some countries request proof of vaccination status from
international travellers. Travellers should follow the advice of the
destination country and theairlineregulations.

In many countries, criteriafor ‘fully vaccinated’ statusisthat a person
should be vaccinated with two doses followed by a booster dose with
an accepted COVID-19 vaccine. This may differ by country and
periodicaly.

WHO recommends an additional booster dose for those aged 60 and
above®. CDC recommends an additional booster dose for those aged
65 and above to reduce the risk for severe disease®. It should be given
4 months after the 3" dose of the COV ID-19 primary vaccination series.

Travellers should check the accepted vaccine list and the criteria for
‘fully vaccinated’ status of the destination country before travel.

(Further reading, refer Chapter 6)
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Special groups
Long stay travellers

Persons who travel for long term stay such as for education and
employment should inquire regarding vaccination requirements of the
host country from the respective organizations, e.g. educational institutes
or employing organizations, well before travel. This will facilitate
completion of vaccination prior to travel.

Long stay travellers to India, Bangladesh, Nepal, Pakistan and China
should consider vaccination against hepatitisA, hepatitis B, typhoid fever,
meningococcal disease and Japanese encephalitis. Studentswho travel
to UK, Europe, USA may require meningococca, MMR and varicella
vaccinations.

Last-minute travellers

Although travellers are encouraged to access vaccination services one
month prior to travel, this may not be possible in some instances. In
such situations, it is important to consider travel itinerary and risk of
infection at the destination. They should be advised on preventive
behaviors as they may not be protected adequately by the travel date.

Combined vaccines should not be used for any accelerated schedule.

It is important to use single dose vaccines to initiate protection, e.g.
hepatitis A (monovalent), typhoid (injectable), Japanese encephalitis
(live). Travellers who have not received a documented dose of polio
vaccinewithin previous 12 months should receive asingle dose of OPV
prior to departure.

I mmunocompromised travellers

In the case of an immunocompromised traveller, vaccination must be
considered from the following perspectives:

» safety in the context of the underlying illness and concurrent
medication

* the possibility of decreased effectiveness of the vaccine
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Themedical officer should explainto thetraveller, therisksand benefits
of immunization. Asageneral rule, live attenuated vaccines should be
avoided in immunocompromised travellers, including those taking
immunomodulators, calcineurininhibitors, cytotoxic agents, antimeta-
bolitesand high-dose steroids.

(Further reading, refer Chapter 32)

Elderly travellers

Elderly travellers who have never been vaccinated should be offered a
complete primary course of vaccination against diphtheria, tetanus,
poliomyelitis and hepatitis B. Hepatitis A vaccine is recommended
depending on the destination country.

Sincetheelderly areat risk of severe and complicated influenza, regular
annual vaccination is recommended. Those who arrive before the
influenza season and planning to stay for more than 2-3 weeks, should
receive the vaccination after arrival. Pneumococcal polysaccharide
vaccine may be considered in view of the risk of pneumococcal
pneumoniafollowing influenzainfection.

Adult travellerswithout a history of varicella, who travel from tropical
countries to temperate climates may be at increased risk and should
consider vaccination.

(Further reading, refer Chapter 27)

Special situations

* Hajj massgatherings

* Simultaneousvaccinations

* Antibody containing blood products and vaccination

* Antimicrobial therapy and vaccination
(‘refer Chapter 3)
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Hajj

Hajj is areligious pilgrimage to Mecca and Madinain Saudi Arabia.
Morethan 2 million Muslimsfrom al over the world gather here asan
act of religiousdevotion. The potential of spread of infectious diseases
associated with this pilgrimage has long been recognized. Extensive
outbreaks have prompted the Saudi Arabian health authoritiesto introduce
mandatory vaccination for meningococcal disease. Other vaccines
recommended include, polio, hepatitisA and influenzavaccines.

Travellers and clinicians could stay updated of new developments by
visiting the official U.S. government website for travel
(http://mww.cdc.gov/travel) and the WHO website (www.who.int).
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CHAPTER 30

IMMUNIZATION IN DISASTERS,
PANDEMICS, EPIDEMICS
AND OUTBREAKS

Disasters

that causesgreat damage or lossof life. It isclassified asnatural

(E.g. tsunami, floods etc.) or man-made (E.g. war). Natural
disasters are mostly inevitable as well as unpredictable in time and
location. During the non-disaster period the‘ epidemiological triad’ which
consists of ‘environment, agent and host’ isin equilibrium. But dueto
many reasons, this equilibrium gets disturbed during a disaster which
leads to communi cable diseases among victims.

Q disaster isdefined asasudden accident or anatural catastrophe

Overcrowding and poor sanitary facilitiesin camp settings, inadequate
food and water supply, climate changes and breakdown of routine health
care services are some environmental factors which could disturb the
equilibrium and drive towards causation of communicabl e diseases.

Changes in the host factors also make people vulnerable to com-
municable diseases. This includes a decrease in immunity due to poor
nutrition and psychol ogical and physical distress. Thiscould beworsened
in aready immunocompromised persons. Disasters could relocate
individuals to new areas either temporarily or permanently. The local
disease patternin the new areamay be different and they could become
more susceptibleto theselocally endemicinfections.

However, with proper and timely healthcare delivery, infections could
be minimized to a great extent following a disaster. Rapid situation
assessment, setting up adisease surveillance system among the disaster
victims and immediate commencement of preventive activities are the
key strategiesto control communicabl e diseases following adisaster.
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Preventive activities could be divided into general and specific measures.
General measures include the provision of appropriate shelter, clean
water supply, regular and adequate food supply, waste management,
provision of sanitary facilities, vector control activities, and provision of
basic clinical services. Specific measures depend on the nature of the
disaster (E.g. chemoprophylaxiswith doxycyclineto prevent leptospirosis
following floods). Immunization is considered as one of the important
measures to prevent disease following disasters.

Sri Lankahas awell-established public health system which makesthe
country a high-performing statein health indicators at arelatively low
cost. Further, it has been globally recognized for its childhood
immunization programme, which helped to control/eliminate several
communicable diseases from the country. Sri Lanka maintains a high
vaccine coverage and a high age-appropriate vaccination in all the
districts2. These achievements are mainly due to the existing public
health infrastructure in the country and well-trained public health staff.

Therefore, following disaster situations, massimmunization campaigns
with childhood vaccines are not indicated in the Sri Lankan setting as
sustainabl e high National |mmuni zation Programme (NIP) vaccination
coverage has been observed at all levels over the years.

However, following adisaster situation, age-appropriate vaccination could
be compromised in the victims. This could be due to service delivery
issues as well as issues related to recipients. The extent of damage to
the system depends on the magnitude of the disaster situation.

Service delivery issues (delay in re-establishment of the immunization
services)

* Destruction of immunization centres
 Difficulty inthetransportation of vaccines
* Difficulty in the storage of vaccines dueto electricity failures

* Lack of trained staff asthey al so may become victims of the disaster
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The recipient factors
* |lInessfollowing the disaster
¢ L ossof immunization records

* |nability to takethe child to theimmunization clinicif parentswere
victims of the disaster

It isimportant to resume routine vaccination services at the earliest to
provide age-appropriate vaccinations. The Medical Officer of Health
of the area and his team are responsible for the early re-establishment
of immunization services. They should identify,

* unvaccinated children
e childrenwith delayed vaccination

e children who require age-appropriate vaccination and plan the
vaccination sessionsaccordingly.

If the Child Health Devel opment Record (CHDR) / immuni zation record
is available with the child, routine immunization guidelines should be
followed. If the CHDR / immunization record isnot avail able, evidence
of vaccination should betraced through the existing documents (B portion
of the CHDR which isavailable with the Public Health Midwife of the
area)/ history provided by the parent or guardian and routineimmunization
continued.

In the absence of valid information on immunization, the vaccination
schedule should be tail or-made according to the situation, considering
background factors, by the responsible authorities in the Ministry of
Health.

Recommended vaccines

Tetanus-contai ning vaccines should be administered to people who have
open wounds and penetrating injuries, according to the national
guidelines®.

Tetanustoxoid for pregnant women needsto be administered according
to the national guideline. The protocol differswith the number and the
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documented evidence of tetanus-containing vaccines received
previously. Please refer to chapter 4 of the Immunization Handbook®.

Other optional vaccinesinclude hepatitisA, varicella, MMR, influenza
and typhoid. The decision regarding the administration of the optional
vaccines needs to be taken after careful consideration of the
epidemiology of the disease, risk profile of thevictims, surveillance data,
vaccine-related data, and alternative preventive methods.

Pandemics, epidemics and outbreaks

Epidemics are defined as a sudden increase of a disease above the
normally expected number for a given population in each period.
Outbreak carries the same meaning with an extra sense of urgency to
act. When the disease spreads world-wide, it is named as pandemic.

The methods to control outbreaks are usually classified as general and
specific. Enhancement of surveillance activities, quarantine, source
identification and control and risk communication are a few general
measures. Vaccination is an example of a specific measure, and it will
cost-effectively prevent death and disability.

Routine immunization services could be disrupted during epidemicy
pandemics. It isimportant to restart theimmunization clinicsasearly as
possible to prevent a resurgence of vaccine-preventable diseases. It
has been shown that deaths prevented by sustaining routine vaccination
outweigh the excess risk of COVID-19 deaths associated with
vaccination clinic visits’. When and how to re-start the immunization
services, needs to be done following careful analysis of the risks and
benefitsto the children by the responsible authorities.

Since the vaccine coverage in Sri Lankais high (>90% at the national
aswell asat thedistrict level)?, the occurrence of large-scal e epidemics
from diseases prevented by NIPvaccinesislesslikely. However, there
could be epidemics in specific categories that need to be closely
monitored.

Epidemics could occur from diseases which are not covered by the
routine NIPschedule (E.g. influenza, varicella, hepatitisA and typhoid).
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In both instances, the use of vaccines must be decided after careful
evauation of the epidemiology of the disease, host factors, vaccine
factors, cost-effectiveness etc. by the relevant authorities.

COVID-19 outbreak and vaccination

Sri Lanka reported the first COVID-19 patient on 28" January 2020,
who was aforeigner, and on 11" March 2020 reported the first locally
infected person. The well-established public health network was a
blessingin controlling the outbreak and especialy their rolewasimportant
in contact tracing, quarantine and educating the public about the
prevention methods.

The National Influenza Pandemic Preparedness Plan was activated in
the wake of the global pandemic, which provided theinitial directives
for acoordinated national responseto COVID-19. Thealready available
infrastructure for communicable disease surveillance was further
strengthened and utilised for the surveillance of COVID-19.

Sri Lanka used 5 different types of COVID vaccines, namely,
AstraZeneca/Covishield, Sinopharm, Moderna, Sputnik-V and Pfizer.
The Covishield vaccination programme was started on 29" January
2021 after a detailed circular® was issued by the Ministry of Health.
L ater, the other vaccine types were also launched with guidance from
the Ministry of Health”#°. The total number of doses used was around
40 million. Two dose regime was administered in AstraZeneca,
Sinopharm, Moderna, and Sputnik V, for primary vaccination whilethe
Pfizer vaccine was predominantly used asthefirst and second boosters.
The country had high COV1D-19 vaccination coverages which helped
immensely to control the outbreak.

Routinevaccination duringthe COVID-19 outbreak

The routine childhood vaccination programme was carried out with
enormous difficulties amidst the pandemic while adhering to al the
protocols. The public health field staff were re-tasked to support the
pandemic control activities.
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Aaccessed 29.12.22.

A booster dose of COVID-19 vaccine for age group 60 years and
aboveinal districts; COMIRNATY — COVID-19 mRNA Vaccine
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(Nucleoside modified — Pfizer BNT) vaccination campaign for
booster dose, from 27/11/2021 https://epid.gov.Ik/web/images/pdf/
Circulars/Corona_virus/Comirnaty _above 60_all_district.pdf
Accessed 29.12.22.
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CHAPTER 31

IMMUNIZATION OF TRANSPLANT
RECIPIENTS

Transplantation includes both solid organs such as kidney, liver, heart
and lung transplants, and bone marrow or stem cell transplants.

Solid organ transplantation

Solid organ transplant (SOT) recipientsareat increased risk of infections.
Thisismainly dueto the type and dose of immunosuppression used to
prevent rejection®2. In addition, anatomical changesthat occur with the
transplanted organ may also increase the risk® Infections may be
responsiblefor graft failure aswell asother effects. Influenzainfection
can result in graft rejection. Hepatitis B infection, from the donor, as
well asfrom transfusions may lead to fulminant hepatic failure?. A
20-100-fold increasein carcinomain situ due to human papillomavirus
infection following transplantation has been noted®. Disseminated
varicellainfection, measlesencephalitisand pneumonitisand interstitial
nephritis due to mumps infection in renal transplant recipients may
increase mortality?.

The humoral and cellular responses after transplantation are decreased
compared to normal people or even transplant candidates with organ
dysfunction*®. Asorgan failure reducesthe ‘take’ of vaccines, immuni-
zation should be provided early in the disease process, if possiblebefore
transplantation. All patientswith chronic or end stagekidney, liver, heart
and lung disease should be given age appropriate vaccines®. Serological
tests should be done to evaluate whether some vaccines are necessary“.
If overseastravel isplanned after transplantation, travel related vaccines,
especialy live vaccines, should be administered before transplantation®.
Livevaccinesshould be given at |east 4 weeks before transplantation*2.
They are generally not recommended after transplantation due to the
risk of vaccineinduced infection. Inactivated vaccines can be given up
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to 2 weeks before transplantation?. They can be given 3-6 months after
transplantation, if not administered pre-transplantation®. Vaccination
should befollowed by checking antibody responses 4 weeks later.

Donor immunization

Live donors should have been immunized according to the current
immuni zation schedule. Vaccination of donorssolely for therecipient’s
benefit is not recommended®. Live vaccines should be avoided inthe 4
weeks before organ donation®.

Immunization of close contacts and health care
personnel

Household and close contacts and health care personnel may be asource
of infection. Ideally, they should be given yearly influenzavaccines, as
well asthe measles, mumps and rubella(MMR) and varicellavaccines,
if indicated. However, they should not be given the oral polio vaccine
(OPV). Rotavirus vaccines also pose a threat and viral antigen can be
detected in stool in 50-90% of infants up to 2 weeks after thefirst dose.
Therefore, good hand-washing practices should be used after diaper
changes of the infant®. Pets should aso be fully immunized. Thereis
little or norisk of transmission following immunization of petswithlive
vaccines'.

I nfluenza vaccine

Theinactivated influenzavaccine should be administered annualy?. While
earlier studies showed immunization before 6 months after trans-
plantation to be poorly immunogenic?, astudy showed that vaccination
at 1 month was safe and immunogenic®. Guidelines from the Kidney
Disease Improving Global Outcomes (KDIGO) recommend giving the
influenzavaccine 1 month after transplantation®. The I nfectious Diseases
Society of America (IDSA) suggests vaccination at one month post
transplantation during an epidemic®.
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MMR vaccine

The MMR vaccineiscontraindicated after transplantation. If thevaccine
is given inadvertently or the patient is exposed to wild type measles,
passive immunization with pooled immunoglobulin (HNIG) should be
administered®. The MMR vaccine should be administered at least 4
weeks before transplantation. The NIP recommendsthe MMR vaccine
at 9 months, but it can be given at 6 months'. If the infant has not been
transplanted by the age of 1 year, a second dose can be administered,
provided transplantation is schedul ed after at least 4 weeks!. All children
should complete a two-dose MMR series, if possible, with at least 4
weeks between doses'. It should also be given to sero-negative adults
and sero-conversion tested. If the patient isstill sero-negative, afurther
doseisrecommended if time permits.

Herpes zoster vaccine

Two vaccines are currently available, alive-attenuated zoster vaccine
(ZVL) and a recombinant subunit zoster vaccine (RZV)*. While both
vaccines prevent shingles and post herpetic neuralgiain adults over 50
years of age, the recombinant vaccine is more efficacious and is
recommended over the live attenuated vaccine!. Transplant candidates
aged >50 years who are not severely immune-compromised could
receivethelive vaccine up to 4 weeks before transplantation, regardless
of varicellazoster immunity*. However, the effectiveness of thevaccines
inthis population isnot known. Thelivevaccineis contraindicated post-
transplant. The recombinant vaccine has been administered to kidney
transplant patients without an increase in rejection ratest. The zoster
vaccines are not available at present in Sri Lanka.

Human papillomavirus vaccine (HPV)

It was observed in areview of transplant recipients, that there was an
increaseinvulval and penile cancers compared to the general population®.
The incidence of invasive cervical cancer was not increased whereas
carcinomarin-situ was increased®. This is probably due to increased
surveillance in this population®. The quadrivalent HPV vaccine is
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recommended for persons from 9-45 yearsin females, and 9-26 years
in males®. It is recommended to give the quadrivalent vaccine to
transplant candidates and recipientsin the standard 3 dose schedule. If
thefull course could not be given before transplantation, the course can
be completed 3-6 months post transplantation. However, as the
immunogenicity may beimpaired, itisrecommended that yearly cervica
screening is performed®.

Hepatitis B vaccine

Sero-negative candidates should receive the Hepatitis B vaccine series.
The usual schedule (0, 1, 6 months) is more immunogenic than
accelerated schedules (E.g. O, 1, 2 months) in patients undergoing liver
transplants'®. Thosewho are on hemodialysis and aged >20 years should
receive the high-dose (40 pg or 2 adult doses) vaccine. If a post —
vaccination anti-HBs concentration of >10 mlU/mL is not attained, a
second 3-dose series of Hepatitis B vaccine should be administered,
using standard dose or adult dose (20 ug) for children and high dose
(40 pg) for adolescentsand adults®. Alternatively, asingle dose of vaccine
could be administered after which anti-HBs is tested, and if negative,
thefull course should be administered. Intradermal vaccination hasbeen
successful in some of those who do not sero-convert following repeated
vaccinationst. In addition, the anti-hepatitis B titres should be checked
annually in patients on haemodialysis, and those with titres <10 mlU/mL
should be revaccinated*®. Non-responders should be counselled, and
given post exposure prophylaxiswith hepatitis B immune globulin.

Pneumococcal vaccine

Therisk of pneumococcal disease is 13 times more in the transplanted
population compared to the general population®. Theconjugated 7 valent
vaccine evoked a better response rate compared to the 23 valent
polysaccharide vaccine (PPSV 23). Theoretically, administering the 13
valent vaccine followed 8 weeks |ater by the PPSV 23 vaccine leads to
a prime boost response: i.e. the T and B cell responses evoked by the
conjugate vaccine are further boosted by the PPSV 23, which augments
the memory B cells produced by the conjugate vaccine, as well as
providing additional sero-type specific immunity. However, while
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theoretically sound, the booster response did not occur in a study of
liver transplant recipients, and gave conflicting resultsin the paediatric
SOT recipientst. A second dose of the PPSV 23 should be given 5 years
after thefirst dose!. The 13 valent vaccineisnot availablein Sri Lanka
at present, and the 10 valent vaccine can be substituted, instead.

M eningococcal vaccine

All patientsat risk of invasive disease (i.e. after splenectomy, congenital
or acquired asplenia, complement deficiency) or on complement
inhibitors such as eculizumab should be given the quadrival ent conjugated
meningococcal vaccine®. The meningococcal B vaccine is recom-
mended in patients at risk of invasive disease or during meningococcal
B outbreaks'.

Varicella vaccines

Varicella vaccine should be administered >4 weeks before trans-
plantation for children over 12 months of age, with 2 doses, ideally 3
months apart, even though it can be given 4 weeks apart?. Sero-negative
adults should be given 1 dose, and asecond dose can be administered in
those who do not sero-convert, if time permitst. Non-responders should
be given varicellazoster immune globulin after exposure.

COVID-19 vaccine

Mortality ratesfollowing COVID-19in SOT recipientsishigher thanin
healthy individual s*. In addition, immune responses, especially antibody
responses, are lower than in healthy individuals. mMRNA vaccines
(mRNA-1273 (Moderna) and BNT162b2 (Pfizer) have shown better
antibody responses in SOT recipients, compared to ChAdOx1 nCoV
(AstraZenecal/Covishield) vaccines®?. While there is no evidence to
recommend specific vaccine schedul es, theinitial vaccination should be
completed at least 2 weeks before transplant. If the primary course
was not completed, the next dose should be given 1 month after
trangplantation, or 3-6 monthsif B/T cell reducing agents (anti-thymocyte
globulin/rituximab) wasgiven for induction. For thosenot giventhevaccine
pre-transplant, vaccination should commence 1 month after surgery, 3
monthsafter T cell depletion or 6 monthsafter B cell depletion therapy™.
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Transplant recipients >12 years should be given a primary series of 3
doses, the 3 dose 8 weeks after the 2™, with 2 boosters, the first at
least 3 months after the primary series, and the 2™ booster at least 6
months later. In the UK, transplant recipients aged 5-11 years are
administered the primary 3 dose schedule as well. The UK guidelines
give preference for the mRNA vaccines for transplant recipients (30 pg
of Pfizer BioNTech or 100 ug of Moderna) >18 years, and 30 ug of
Pfizer BioNTech from 12-17 years®.

Household contacts of SOT should receive the primary series as well
as one dose of the booster, at least 3 months later®,

Table 1. Recommended vaccines (paediatric and adult)
ad apted frome24s213

Vaccine’ Inactivated | Before After M onitor
(1) or trans- trans- titre
live (L) |plantation | plantation
Influenza’ | Yes Yes No
Hepatitis B~ | Yes Yest Yest
Hepatitis A | Yes Yes Yes
DTP (paediatric <7 years)" | Yes Yes For
Tdap (>7 years and adult)’ tetanus
Inactivated polio® | Yes Yes No
H. influenza type b | Yes Yes Yes
S. pneumoniae conjugate (PCV)! I Yes Yes Yes
S. pneumoniae polysaccharide | Yes Yes Yes®
(PPSV23)d
N. meningitides' * | Yes Yes No
Human papillomavirus (HPV)¥ | Yes Yes No
Rabies™ I Yes Yes Yes
Varicella’ L Yes No Yes
MMR’i L Yes No Yes
Recombinant zoster vaccine I Yes Yes No
Live zoster vaccine L Yes No No
Japanese encephalitis | Yes Yes No
COVID-19 vaccine mMRNA Yes Yes No
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" Follow National Guidelinesfor dosage
" Refer text

aRoutine vaccine schedule recommended prior to transplant and as early in the course of
disease as possible; vaccine poorly immunogenic after transplantation, and accelerated
schedules may be less immunogenic. Serial hepatitis B surface antibody titres should be
assessed both before and every 12 months after transpl antation to assess ongoing immunity.
bFor children, routine recommendation for all transplant candidates and recipients, if
unvaccinated, under vaccinated or sero-negative®. In adults, it is routinely recommended
for liver transplant candidates and recipients.

cSerologic assessment recommended if available. H. influenzae type b titre greater than
0.15 mg/L is considered protective in the general population. Test not available in Sri
Lanka

dChildren older than 5 years of age and adults should receive.

« one dose of PCV followed by one dose of PPSV 23 8 weeks later, with a second dose of
PPSV 23 after 5 years.

Children aged 2-5 years

« who havetaken afull course of PCV, should be given one dose of PPSV23. A second dose
of PPSV23 after 5 years.

« who have taken a partial course, or are un vaccinated, should be given 2 doses of PCV
with aninterval of 8 weeks, and one dose of PPSV 23, 8 weeks after the last dose of PCV.
A second dose of PPSV 23 should be given after 5 years.

Children less than 2 years of age should receive

« two dosesof PCV with agap of 8 weeks, with adose of PPSV23 at 2 years of age, at least
8 weeks after last dose of PCV.

*However, the absolute protective titre for pneumococcus is unknown and may vary by
serotype. Assay not available in Sri Lanka.

fTravellers to high-risk areas, properdin deficient, terminal complement component
deficient, those with functional or anatomic asplenia and those on ecluzimab should be
vaccinated.

9Recommended for al females aged 9-45 years, males 9-26 years. See text. FDA has
approved the use of the 9 valent vaccine for both men and women from 9-45 years*
(https://www.fda.gov/vaccines-bl ood-biol ogics/vaccines/gardasil-9 Accessed on 29"
December, 2022).

"Recommended for exposuresor potential exposuresto rabies. IM scheduleto be administered.
Intra dermal vaccination is not recommended.

I Checking thetitre post vaccination is recommended in high-risk patients (DGHS/Circular/
2016-127 (MRI-ARPET)®

i See text

“Vaccineisindicated for persons >50 years*. However, studies on the herpes zoster vaccine
in the pre and post-transplant setting are limited*

'See text
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Hematopoietic stem cell transplantation (HSCT)

HSCT includes autol ogous and allogeneic (heterologous) transplants.
Allogeneic transplantsinclude matched rel ated, hapl o-identical, matched
unrelated and cord blood derived transplants. Following HSCT, delayed
immune reconstitution leads to increased morbidity and mortality,
especialy duetoinfection. Generaly, innateimmunity recoversfirst, in
thefirst few months, whereas specific immune reconstitution may take
1-2 years®. T cell immunity depends on donor memory cell expansion
in the periphery, which occursin the first few months, followed by de
novo T cell expansion of donor hematopoietic precursors after thymic
selection'®Y’, Therisk of post-transplant infectionsis dependent on the
CD4 count®®, Generally, immune recovery ismorerapid with autologous
transplants, and lesswhen thereis T cell depletion.

B-cell counts recover 3-12 months after HSCT, even though class
switching and production of functional antibody takes 1-2 years post-
transplant®”. Ability to produce anti-polysaccharide antibody takeseven
longer’. CD4 counts normalize 6-9 months post HSCT in paediatric
recipients, and twice as long in adult patients resulting in a decreased
response to vaccines'®. Antibody titersto vaccine-preventable diseases
decline during the first decade unless revaccinated, after autol ogous or
allogeneic HSCT?*6181° Immunity to pertussis, pneumococcus and H.
influenzae will be lost after transplantation, and most patients will be
susceptible to tetanus by 2 years, even if sero-positive at transplan-
tation'®. HSCT recipientsare at increased risk for infections, particularly
with certain organisms such as S. pneumoniae, H. influenzae type b
(Hib), measles, varicellaand influenzat®?8,

Thel DSA recommends considering patients undergoing HSCT asnever
vaccinated, and therefore requiring full immuni zation depending on the
age and epidemiology of the country®. Whileimmunereconstitution after
HSCT depends on source of cells and immune suppressants used,
guidelines for immunization are based on timing after HSCT. Thus,
delayed immune reconstitution dueto donor (cord blood), conditioning
regimes, age, T cell depletion, use of rituximab, graft vs host disease
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(GVHD) and use of immune-modulatory agents are not considered®.
Inactivated vaccines and toxoids are administered 3-6 months post-
transplant, irrespective of immune status®. Live vaccines are delayed
for 24 months, based on insufficient safety and efficacy dataon earlier
immunization®®. Inactivated vaccines can be given during immune
suppression, and with ongoing GVHD, whereas live vaccines are
contraindicated. Theresponseto polysaccharide vaccinesisinadequate,
probably due to poor antigen presenting cell or B cell activity to T cell
independent antigens®.

Immunization prior to HSCTs

Candidates should receive vaccines appropriate for immune-competent
people, provided they are not immunosuppressed. Live vaccines should
be administered 4 weeks prior to the conditioning regime, whereaskilled
vaccine could be administered up to 2 weeks before the conditioning
regime. Children >12 months should receivethe varicellavaccine, with
a 2" doseif time permits.

Donor immunization

There is emerging evidence that immunization of donor or recipient
beforetrangplantation isbeneficial®. However, the [ DSA guideinesrecom-
mend against immuni zing the donor solely for the benefit of therecipient®.
Live vaccines should be avoided within 4 weeks of stem cell harvest®.
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Table 3. Optional vaccines (adapted from>2)

Vaccine Recommendations for use

Hepatitis A Follow recommendations for general population
Two doses given at 6-12-month intervals
commencing at 6 months

HNIG should be administered to hepatitis
A-susceptible HSCT recipients for post-exposure
prophylaxis

Varicdla Limited data regarding safety and efficacy

2 dose schedule 6-8 weeks apart

For varicella sero-negatives, >24 months after
transplantation, without disease recurrence, without
active GvHD and not on immunosuppressives and 8-
11 months (or earlier if there is a varicella outbreak)
after intravenous immunoglobulin.

Anti-virals if a VZV vesicular rash appears following
immunization

Zoster vaccine Inactivated vaccine to be used in patients >50 years,
who are not severely immunosuppressed

Human 6-12 months after transplantation

papillomavirus No data exists regarding the time after HSCT when
vaccination could be expected to induce an immune
response

The Food and Drugs Administration (FDA) of the US
has extended the age to 9-46 years

Rabies? Anti-rabies vaccine should be given intra muscularly.
The intradermal route is not recommended after HSCT
Pre-exposure rabies vaccination should probably be
delayed until 12-24 months after HSCT

Post-exposure administration — rabies immunoglobulin
should be given when indicated, irrespective of the
severity of the exposure followed by a course of vaccine.
Post vaccination antibody titres should be measured®
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Yellow fever

It is generally not recommended

Proof of vaccine receipt may be required for entry to
certain destinations. If YFV cannot be given safely, a
waiver letter can be granted from certified Y FV providers.
Risks of disease at destination versus benefits of travel
should be discussed®

Yellow fever vaccine should be considered cautiously
and only administered to patients with no active GvHD
and no immunosuppressive drugs, and if the patient
cannot avoid travelling to endemic areas®

A recent study demonstrated immunogenicity and
safety in a cohort of 21 allogeneic HSCT recipients who
were immunized with the yellow fever vaccine, a median
of 33 months after HSCT*

Japanese
encephalitis

Inactivated vaccine?®

3ACIP and American Academy of Pediatrics guidelines for post-exposure human
rabies immunoglobulin and vaccine administration should be followed, which
include administering five doses of rabies vaccine intramuscularly (IM) on

days 0, 3, 7, 14 and 30 post-exposure

b Checking the titre post vaccination is recommended in high-risk patients'®

(DGHS/Circular/2016-127 (MRI-ARPET)

Thefollowing vaccines are contraindicated in HSCT patients.

* BacillusCamette-Guérin (BCG)
e Ora polio vaccine (OPV)

* Liveattenuated influenzavaccine
* Rotavirusvaccine

* Zoster vaccine (live)
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Table4. Vaccinationsfor family, close contactsand health-care
workers(HCW) of HSCT recipients

(Vaccination should ideally be completed at least 4 weeks before
transplantation)

Vaccine Recommendation

Hepatitis A Routine vaccination is recommended for:
 Children >12 months of age
» Persons at increased risk for hepatitis A

Inactivated Family and close contacts

influenza? Vaccination with inactivated vaccine is strongly recom-
mended annually during each influenza season, beginning
in the season before the transplant and continuing as
long as there is contact with an HSCT recipient

HCW
Annual vaccination with inactivated influenza vaccine is
strongly recommended during each influenza season

Polio® Inactivated polio vaccine should be administered when
indicated Oral polio vaccine (OPV) is contraindicated

Rotavirus Vaccination is not contraindicated in contacts of HSCT
transplant patients. HSCT recipients should have no
contact with the stools or diapers of the infants within
4 weeks of vaccination because there is a risk of con-
tracting the vaccine virus?.

MMR Vaccination is recommended for all susceptible persons
who are not pregnant or immuno-compromised

No evidence exists that live-attenuated vaccine-strain
viruses in MMR vaccine are transmitted from person-to-
person

Pertussis Vaccination with DTaP is recommended for children
<7 years and Tdap for adolescents and adults

Varicelle Vaccination should be administered to susceptibles
>12 months old, who are not pregnant or immune-
compromised
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2 Children aged 6 monthsto 9 years, who arereceiving influenzavaccination for thefirst
time require two doses one month apart and those who have received only one dosein
thefirst year should receive two doses the following year.

b Vaccine-strain poliovirus in the OPV could be transmitted from person-to-person;
therefore, OPV administration is contraindicated among household contacts of
immunocompromised persons. If OPV is inadvertently administered to a household
contact of an HSCT recipient, minimize close contact with the immunocompromised
person for 4-6 weeks after vaccination.

¢ HCW, family members, close contacts and visitors who do not have a documented
history of varicella-zoster infection or who are seronegative should receive varicella
vaccine before being allowed to visit or have direct contact with an HSCT recipient.
Ideally, varicella-zoster-susceptible HCW, family members, household contacts and
potentia visitors of immunocompromised HSCT recipients should be vaccinated as
soon asthedecision to perform an HSCT ismade. The vaccination should be completed
4 weeks before the conditioning regimen begins or 6 weeks (42 days) before contact
with the HSCT recipientisplanned. If avaricellavaccinee devel opsapost-vaccination
rash within 42 days of vaccination, the vaccinee should avoid contact with HSCT
recipients until all lesions are crusted or the rash has resolved.

4 Children 12 months to 12 years should receive two doses at least 3 months apart;
adolescents >13 years and adults should receive two doses at least 4 weeks apart.

Thefollowing vaccinesare contraindicated in family, close contactsand HCW of HSCT
recipients?®

¢ Liveattenuated influenzavaccine

e Oral poliovaccine

Special considerations

e Anti CD20 therapy (rituximab) — Such patientslose B lymphocytes.
Therefore, agap of at least 6 months should be kept beforeinitiating
immuni zation?.

» Chimeric antigen receptor therapy (CAR) T-cell therapy — T
lymphocytes with genetically engineered receptors targeting B
lymphocytes have been devel oped for acute lymphaobl astic leukaemia
and B cell lymphoma. AsB cells(normal and malignant) are destroyed,
the effectiveness of vaccination is unknown?
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CHAPTER 32

IMMUNIZATIONOFTHE
IMMUNOCOMPROMISED

immunodeficiencies or inborn errors in immunity are due to an

inherent absence or deficiency in theimmune system. In contrast,
secondary immunodeficiencies are acquired as a result of a disease
process or its therapy®.

I mmunodeficiency is classified as primary or secondary. Primary

Vaccination of personswith immunodeficiency isimportant asthey are
at ahigher risk of vaccine preventable diseases'2. However, thedecision
to vaccinate should be taken depending on the answer to two pertinent
questions?;

e Can vaccination harm the patient (i.e. safety)?

* |sthe patient able to make a sufficient immune response to justify
the use of the vaccine (i.e. effectiveness)?

Inborn errorsof immunity (1EI)

Although there are more than 400 distinct | El, vaccine recommendations
aregenerally based on thetype of immune deficiency. Namely, combined
immunodeficiencies, antibody deficiencies, phagocytic defects,
complement deficiencies, innate immune defects and asplenia®“.

Immunodeficiencies may be undiagnosed in young children anditisan
important consideration ininfants receiving live vaccines, asthereisa
risk of disease due to vaccine strains. The live vaccines administered
during infancy are BCG, OPV, MMR, JE and rotavirus. Clues pointing
to the presence of asignificant immunodeficiency includefamily history
of unexplained early infant deaths, failureto thrive, recurrent or prolonged
oral candidiasis despite treatment and recurrent severe infections such
as pneumonia or sepsis®>. Neonates/ infants with these clinical
features should not receive live vaccines till their immune status
is determined.
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All patients with |EI could receive any of the routinely recommended
killed or subunit vaccines, provided they have the ability to respond to
the vaccine®*.

Refer Table 1 for recommendation in each condition.

These recommendations must be seen as generalisations and
expert advice should be sought before vaccinating children with
rare defects.
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Per sonswith aspleniaor functional asplenia

Aspleniaor completeloss of splenic function may result from, congenital
asplenia, surgical removal following traumaor for therapeutic reasons
and functional asplenia due to medical conditions such as sickle cell
anaemia.

All children, adolescents and adults with asplenia, irrespective of the
cause, have anincreased risk of fulminant septicaemia. Risk of infection
and mortality is higher with encapsulated bacteria, especialy S.
pneumoniae, N. meningitidis, and H. influenzae type b3.

When surgical splenectomy isplanned, all indicated vaccines should be
completed at |east 14 days before the surgery. All incomplete schedules
may be resumed 14 days after splenectomy.

In case of emergency splenectomy, al indicated vaccines should be
initiated as soon as possible >2 weeks after surgery®. For those who
require chemotherapy or other immunosuppressive treatment,
vaccination is usually resumed approximately three months after
completing treatment®,

Aspleniaby itsalf isnot acontraindication for any of thelive or inactivated
vaccines®. Therefore, asplenic persons should receive all recommended
vaccines according to the standard schedules.
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Persons on corticosteroid therapy

The immunosuppressive effects of steroids may vary. However, daily
corticosteroid therapy with adose >20 mg (or >2 mg/kg/day for patients
who weigh <10 kg) of prednisolone or equivalent for >14 days is
considered to cause high level immunosuppressiont-34910,

Live virus vaccines should be deferred for at least 4 weeks after
discontinuation of high level immunosuppression. When immuno-
suppressivetherapy needsto berestarted following vaccination, it should
be done at least 4 weeks after a live vaccine and 2 weeks after an
inactivated vaccine. However, if patients require therapy for chronic
inflammatory conditions, thistherapy should not be delayed because of
past administration of vaccines®. |nactivated vaccine should be given at
least 2 weeks before initiating therapy or should be deferred until after
stopping treatment®.

Liveviral vaccines may be given immediately after discontinuation of
therapy when high doses of systemic corticosteroids (=20 mg or >2 mg/kg/
day for patientswho weigh <10 kg) are given daily or on alternate days
for fewer than 14 days. However, some experts delay this by 2 weeks".

Short term (i.e. <14 days); low to moderate doses; long-term, alternate
day treatment with short acting preparations (E.g. hydrocortisone);
mai ntenance physiol ogic doses (replacement therapy); topical (skin or
eyes), inhaled, intra-articular, bursal, or tendon injections are not
considered contraindications for live viral vaccinest. Vaccines should
be administered as scheduled for normal subjects 3. However, children
with animmunosuppressivedisease (E.g. systemic lupus erythematosus)
or those on immunosuppressive medication other than corticosteroids
should not receive live-virus vaccines during therapy, even when the
dose of systemic corticosteroid is low or moderate (<20 mg of
prednisolone or equivalent per day or <2mg/kg body weight per day for
ayoung child) or itislocally administered. Exceptions could bemadein
specia circumstances during which the potential benefit of protection
and the risk of adverse reaction are weighed*.
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Vaccination of patients receiving disease-modifying
anti-rheumatic drugs (DM ARDYS)

Vaccines remain an important aspect in the management of patients
requiring treatment with DMARDS. These patientsarelikely tobeat a
higher risk of infection dueto the underlying disease, comorbiditiesand
immunosuppressive therapy. Additional vaccinations may be required
when there are specific infection risks, whereas|ive-attenuated vaccines
might be contraindicated in specific circumstances.

Immunosuppressive doses of DMARDS in paediatric patients,
cyclosporine >2.5 mg/kg/day, azathioprine >3 mg/kg/day, cyclo-
phosphamide orally >2.0 mg/kg/day, leflunomide >0.5 mg/kg/day,
mycophenol ate mofetil >30 mg/kg/day or >1000 mg/day, methotrexate
>15 mg/m?/week or >25 mg/week and tacrolimus >1.5 mg/day®. In
adults, immunosuppressive doses are described for methotrexate,
azathioprine and -mercaptopurine (methotrexate >0.4 mg/kg/week,
azathioprine >3.0 mg/kg/day and 6-mercaptopurine >1.5 mg/kg/day)*.

Livevaccinesare contraindicated during immunosuppressivetherapy and
should be administered at |east 4 weeks prior toinitiating therapy %1011,

Duration taken for immune reconstitution varies greatly according to
type and intensity of immunosuppression. Hence, administration of live
vaccines after discontinuation of therapy may need to be assessed
individually**. Generally, live vaccines should not be given at least 4
weeks after discontinuation of DMARDS. Thisinterval may extend if
combination immunosuppressive therapy isused.

Response to inactivated vaccines may also be impaired during
immunosuppression. Therefore, immunization with inactivated vaccines
should be completed at least 2 weeks prior to starting therapy. If
vaccinationiscarried out during therapy, they should not be considered
valid doses unless protective antibodies are documented*.

Sulfasalazine and hydroxychlorogquine do not affect theimmuneresponse
and are not regarded as immunosuppressive therapy™.

Vaccination in patients with autoimmune inflammatory rheumatic
diseases (AIIRD) should preferably be administered during quiescent
disease. Refer Table 3 for recommended vaccines for patients with
AlIRD.
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Biologics

Biologics are protein molecules that target specific points in the
inflammatory cascade. They are currently used widely in the treatment
of many autoimmune diseases.

All patients on biologics are considered immunosuppressed and
vaccination should precede immunosuppressive therapy to produce an
optimal response. However, initiation of treatment should not be delayed
until vaccination is completed where therapy isindicated®.

Some of thecommonly used biologicsand theintervalsfor administration
of live-attenuated virus vaccines are shown in table 4.

Since 1gG crosses the placenta during the third trimester, anti-TNF
biologics, except certolizumab pegol, are detectable until 6 months after
birth in newborns born to motherswho received such treatment. Children
who have been exposed to biologics after the 22 week of gestation,
should not receive live vaccinesincluding BCG at least until 6 months
of age. Whenever available, measurement of child’s serum levels of
the biologic in question could guide the decision for or against
administering alivevaccine®.

Non-live vaccines could be administered to patients with AIIRD on
biologics except B cell depleting therapy where it should be withheld
for 6 months after completion of therapy. However, to avoid suboptimal
responseto vaccines, wherever possibleinactivated vaccines should be
administered at least 2 weeks before the commencement of immuno-
suppressive therapy without delaying the treatment®.

In case of major and or contaminated wounds in patients who received
rituximab within the last 24 weeks, passive immunization with tetanus
immunoglobulin should be carried out*. Patients who need to be
immunised against rabies should receive both RIG aswell asthe ARV
using the IM schedule.

Immunocompetent household members should be encouraged to receive
vaccinesaccording to standard schedul e except for the oral polio vaccine.

Refer Table 3 for recommended vaccines in AIIRD. The vaccination
status and indications for further vaccination in patients with AIIRD
should be assessed annually by the rheumatology team®.
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Patients with malignancies

Patients with malignancies are at increased risk of serious infection.
The degree of risk varies depending on the underlying malignancy and
type of immunosuppressive treatment used.

Patients with haematol ogic malignancies, such as chronic lymphocytic
leukaemia (CLL), Hodgkin lymphoma and multiple myeloma are
generally more immunocompromised than those with solid tumours.
However, patientswith solid tumoursare also at risk of infection dueto
debility, malnutrition and anatomic obstruction that may interfere with
innate immune mechanisms.

Risk of infection

Patientswith haematol ogic malignancies, particularly B cell maignancies
such as CLL, Hodgkin and multiple myeloma are prone to infections
dueto pneumococci. The morbidity resulting frominfection with influenza
is aso high. Patients are more likely to die during hospitalisation for
influenza, especialy the elderly and patientswith comorbidities. Among
patients with solid tumours, patients with lung cancer have ahigh case
fatality ratefollowing influenza®. In addition, influenzamay asolead to
interruptionsin chemotherapy leading to anegativeimpact ontheultimate
disease outcome.

The protection against tetanus, diphtheriaand polioisfreguently low in
children undergoing chemotherapy. In onereport, only 59% of patients
undergoing treatment for acute leukaemia were protected against
tetanus. In contrast, trestment with radioimmunotherapy for non-Hodgkin
lymphomain children did not influencetheir specificimmunity to tetanus'®.

Severe infections due to H. influenzae is rare. However, patients with
Hodgkin and multiple myelomamay benefit from vaccination.

Although the mortality due to chickenpox has decreased due to the
wider use of acyclovir for prophylaxisand trestment, immunization with
varicella vaccine is indicated in seronegative individuals. However,
interrupting maintenance chemotherapy in order to vaccinate is not
indicated®. The mortality rate remains high in cancer patients who are
infected with measles®.
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Timing of immunization

All livevaccinesare contraindicated in cancer patientsreceiving immuno-
suppressive therapy and/or who have poorly controlled malignant disease.
Live vaccines should be given >4 weeks prior to initiation of
chemotherapy. | n seronegative persons, vaccines should be administered
at least 3 months after completion of chemotherapy, provided the
underlying malignancy isin remission. However, it should be deferred
for at least 6 months after therapy with anti-CD20 therapy (E.g.
rituximab). MMR or varicella containing vaccines should be deferred
accordingly in patients receiving blood products or immunoglobulin
(refer Chapter 34).

The response to inactivated vaccines may be impaired during chemo-
therapy. Therefore, immunization isrecommended at |east 2 weeks prior
to the start of chemotherapy, radiation, splenectomy or other immuno-
suppressive drugs or when immunosuppressive therapy isat thelowest
level. An exception could be made if the risk of imminent exposure to
the pathogen is high*2. Revaccination, preferably 3 months after com-
pletion of treatment should be considered unless an adequate antibody
response is demonstrated.

In patients receiving radiation therapy involving an arm or hemithorax,
vaccines should be given on the opposite side.

Vaccines should not be administered during severe neutropaenia (apart
from children with primary autoimmune neutropaenia) wherethe absolute
neutrophil count is<0.5 x 10%L, to avoid precipitating an acute febrile
episode.

Patients on combination checkpoint inhibitors (E.g. ipilumumab plus
nivolumab) should not receive any vaccines because of the significant
increased incidence of immune-related adverse reactions.

Vaccines

It isimportant to offer routine or catch-up vaccination during chemo-
therapy for children and adults who have not completed a primary
vaccination schedule before diagnosis, adhering to thegenera principles
discussed above*>13,
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Booster vaccination isrecommended for children and adultswho have
completed cancer therapy and a primary vaccination schedule before
diagnosis. This should be carried out once the person is well and in
remission, 6 months after chemotherapy. Most vaccines could be
administered without checking antibody titres beforehand, and could be
given at the same time*1213,
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CHAPTER 33

IMMUNIZATIONOFHIV
INFECTED PERSONS

HIV/AIDS (PLHIV) against certain vaccine-preventable diseases.

PLHIV often have an increased risk of infection and they could
experience more severe diseases compared to uninfected persons.
However, as HIV infection alters immune function, vaccination of
PLHIV may not confer the same degree of protection gained by immuno-
competent persons. The antibody response is frequently impaired in
PLHIV, as the virus attacks the CD4 T cell, which is important in
antibody formation. However, many of these vaccines still afford
protection but theimmunity may remain lower and decline morerapidly
compared to HIV-negative individuals. To overcome this issue, some
vaccines could be administered with amodified schedule such asmore
frequent doses and a higher antigen content which improves the
immunogenicity*. Certain vaccines enhance HIV virusreplication and
transiently increase HIV viral load, but this does not preclude
vaccination?.

I mmunization is an important measure to protect peopleliving with

Ideally for PLHIV, the vaccine should be given before the immune
status of the patient is suppressed. Persons with severe immuno-
deficiency* may haveimpaired humoral response and may not respond
to vaccinesor they may require supplementa dosesto develop serological
evidence of protection. If possible, vaccines should be administered
before the CD4 count decreases to <200 cells/pL.

In general, all inactivated vaccines could be administered safely to
personswith altered immunocompetence®. However, live vaccines may
poseariskto PLHIV. Nevertheless, antiretrovira therapy (ART) induced
immune restoration reduces the possibility of having adverse effects
and shiftstherisk-benefit ratio in favour of vaccination. Therefore, live
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vaccines such as varicella (VZV), yellow fever and MMR could be
considered for individualswhoseimmunity isnot severely compromised
or isrestored with ART (children <5 yearswith CD4 T lymphocyte cell
percentage >15% and those aged >5 yearswith CD4 counts>200 cells/
uL)3. Before administering live vaccines, consultation with animmuno-
logist or avaccinologist isadvised.

* HIV-infected persons >5 years of age with CD4 counts <200 cells/pL.
Children <5 years of age with CD4 percentage <15% are considered to
have severeimmunosuppression

General principlesof immunization in HIV-infected
children

Vaccines may be less effective in HIV-infected children. However,
these children also have an increased risk of infectious diseases and
may havemoresevereillnesses. Therefore, HIV-infected children should
be protected from vaccine-preventable diseases. Hence completing
immunization isimportant, but consideration should be given to themost
appropriatetimefor immunization. Itisimportant to immunizethe HIV-
infected children prior to the impairment of their immune system or
after immune reconstitution occurs with ART.
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COVID-19 vaccination for children with HIV
infection®
Children aged 16-17 years

Children aged 16 to 17 years with HIV infection should receive two
doses of the COVID-19 vaccine at an interval of at least eight weeks.
Those who have severeimmunosuppression with aCD4 count of <200
cells/uL should receive athird primary dose of the COVID-19 vaccine.
Thethird dose should be givenideally at |east 8 weeks after the second
dose. A booster dose should then be given at |least three months later.

Children aged 12-15 years

Children aged 12 to 15 years with HIV infection should receive two
doses of Pfizer BioNTech vaccine at aninterval of at |east eight weeks.
Children aged 12 years and over with immunosuppression dueto HIV/
AlIDSwithacurrent CD4 count of <200 cellg/uL should receiveathird
primary dose of COVID-19 vaccine at least 8 weeks after the second
dose. A booster dose should then be given at |east three months later.

Children aged 5-11 years

Children aged 5 to 11 years with HIV should receive two doses of the
paediatric dose (10 micrograms) of the Pfizer BioNTech vaccine at an
interval of at least eight weeks. Thethird dose should begivenideally at
least 8 weeks after the second dose.

General principlesof immunization in HIV infected
adults

Live vaccines

* Personswith symptomatic HIV infection or CD4 counts <200 cellg/pL
should not be given live vaccines. Vaccination may be reconsidered
when immune restoration occurs with ART?.
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e HIV infected adults with a CD4 count of 200-300 cells/pL have a
moderate immunodeficiency*. When administering live vaccinesfor
themitisimportant to weigh therisk and benefits before vaccination.

* Co-administration of multiplelivevaccinesto HIV-infected individuals
is not recommended due to issues rel ated to safety, immunogenicity
and efficacy. It is recommended to have at least an interval of four
weeks between vaccinations.

I nactivated vaccines

* |npersonswith CD4 counts<200 cells/pL, theresponseto inactivated
vaccines is reduced!. Delaying vaccination till immune restoration
could be considered in these patients. However, if therisk of exposure
ishigh, vaccination could be done. If indicated, vaccination could be
repeated following immune restoration on ART.

Table 2. Vaccination of adultswith HIV

cells/uL. For the
people with a
CD4 count of
<200 cellg/uL,

an additional
vaccine dose
should be
administered as
part of the
extended primary

Vaccine Indication Primary Boosting Remarks
course
COVID-19 | All people All CoVID A booster dose | Completion of
vaccines living with vaccine doses can be taken 4 | the vaccine
HIV should recommended for | to 6 months series is
be prioritized | people without after the recommended
for early HIV are completion to improve
vaccination recommended of the primary | the response
regardless of for PLHIV with | vaccination
their CD4 a current CD4 series
count count >200
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series and should
be given 1-3
months after
the second dose
H. influenzae | At risk Single dose None Could be given
type b (Hib) regardless of
the CD4 cell
count
Hepatitis A | At risk Two or three Every ten years | Three doses
doses if at risk at 0,1 and
6 months if the
CD4 cell count is
<350 cellg/uL and
two doses a 0 and
6 months if the
CD4 cell count is
>350 cells/pL
Hepatitis B | All non- Four doses™" If HBsAb >10 — | Could be given
immune (@o,1,26 <100 IU/L - regardless of the
months) need one booster | CD4 cell count.
dose and Screen HBsAb
retesting levels according
If HBsAb <10 |to initial
IU/L need three | response
further vaccine
doses and
retesting
Human Age and gender| Three doses of None Could be given
papillo- related quadrivalent regardless of the
mavirus vaccine 0, 2 CD4 cell count
and 6 months
apart
Inactivated | To all non- Five doses Every ten years | Could be given
polio immune (at 0,1,2 months, | if at risk regardless of the
5 years and CD4 cell count
10 years)
Influenza For all Single dose Annually Could be given
regardless of the
CD4 cell count
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Japanese At risk Two doses One booster Could be given
encephalitis 1 month apart dose 1 to regardless of the
inactivated 2 years CD4 cell count
Vero cell later for those
derived at continued
risk with a
further boost
after 10 years
Meningo- At risk Two doses 2 Every five Could be given
coccal months apart years if at risk | regardless of the
(conjugated) CD4 cell count
MMR To all non- Two doses at least| None Could be given
immune 1 month apart when the CD4
cell count is
>200 cells/pL
Pneumo- For all One dose of None Could be given
coccal PCV13/10 regardless of
(polysac- followed by one the CD4
charide) dose of PPSV23 cell count
PPSV 23 at least 8 weeks
and pneu- later. Second dose
mococcal of PPSV23 at
(conjugate) least 5 years
- PCV after the previous
13/10 dose. One final
is preferred PPSV23 at 65
years or older
Rabies For exposed Rabies None Could be given
vaccine non-immune | immunoglobulin regardless of
+ five doses of the CD4
the vaccine IM cell count
a0, 3, 7, 14 and
30 days
Tetanus- To all non- Five doses at 0, 1,| Every ten years | Could be given
diphtheria immune 2 months, 5 years regardless of
(aTd) and 10 years the CD4 count
Tetanus To all non- Five doses at Every ten years | Could be given
toxoid immune 0, 1, 2 months, regardless of
5 years and the CD4 count
10 years
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Typhoid At risk Single dose Every three Could be given
Vi capsular years if at risk |regardless of
polysac the CD4 count
-charide
Varicella All non- Two doses None Could be given
immune 3 months when the CD4
Apart cells count is
>200 cells/pL
Yellow At-risk Single dose Every ten Age >60 years,
fever age <60 years years CD4 cell count
and the CD4 if at risk is <200cells/pL
cell count is and pregnant
>200 cells/pL women should
not receive the
vaccine

"*Yeast based vaccine 40 pg/dose or 2 doses of 20 pg/dose vaccine

Recommendation for pre-exposure vaccination in
HIV-infected adults

COVID-19vaccine

People infected with HIV at any CD4 cell count are at increased risk
for severe outcomes and death due to COVID-19 complications
compared with people without HIV®. Furthermore, many peopleliving
with HIV have one or more comorbiditiesthat may put them at increased
risk for a more severe COVID-19.

Latest studies have revealed that HIV infection is a significant
independent risk factor for severe COVID-19 presentation at hospital
admission. These studies have also found that the risk of developing
severe or fatal COVID-19 was 30% greater in PLHIV compared to
peoplewithout HIV infection’. Therefore, theindividualsinfected with
HIV should receiveal the doses of vaccinesrecommended for COVID
regardless of their treatment status, nadir, current CD4 cell count, and
current viral load.
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Degspite the differences in the efficacy of the vaccines, still, there are
not enough datato recommend one vaccinetype over another for people
with HIV®. Therefore, it is recommended to accept the first vaccine
that is offered. People with HIV should be informed about the side
effects of the vaccine and there is no indication at present for doing
antibody testing either pre- or post-vaccination to evaluate the vaccine
response. It isrecommended that in peoplewith acuteillnesses, including
COVID-19, vaccination should be deferred until clinical recovery and
to around 4 weeks after the first onset of symptoms or first positive
RNA test.

PLHIV should be informed that the onset of protection after the first
dose requires 2-3 weeks and that completion of the recommended
vaccine series is needed to achieve better protection. Even after
vaccination, PLHIV should follow the general guidance to reduce the
risk of futureinfection.

H. influenzaetypeb vaccine (Hib)

The vaccine has been shown to produce protective antibodiesin HIV-
infected individual s, but the response can vary with the CD4 cell count.
It is recommended that HIV-positive individuals with the following
conditions who are at risk of having an infection, should receive one
dose of aHib-containing vaccine whether or not they were immunized
previously and regardless of CD4 count, ART use and viral load*.

* Agplenia

* Splenicdysfunction

* Complement deficiency

HepatitisA vaccine

It isrecommended to perform pre-vaccination screening for hepatitisA
immunity in HIV-positive adults who are at risk of hepatitis A. The
following categories could be considered as at risk for hepatitis A
infection.

* Close contacts with Hepatitis A

¢ Men who have sex with men
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* |njecting and non-injecting drug users
¢ Personswho have chronic liver disease or conditionsthat could lead
to chronic liver disease

* Those with occupational exposure to HepatitisA

* Personswho require frequent blood /blood product transfusions

* Personswith specia needslivinginresidential institutions and their
carers

* Personswho travel to countrieswith high or intermediate endemicity
of infection

If serologically negative for hepatitis A, they should be offered a
monovalent hepatitis A vaccine. The immune response to the hepatitis
A vaccineisgenerally reduced in HIV-positiveindividual s compared to
HIV-negative individuals. But the response improves with increasing
CD4 cell countsand viral load suppression on ART. If the CD4 count is
lessthan 200 cells/pL, or when the patient is having symptomatic HIV
infection, it ispreferableto defer vaccination until several months after
initiation of ART and an improvement of the CD4 count. However, it
should not be deferred in patientswho areclinically unlikely to achieve
increased CD4 cell count.

HAV 1gG should be performed at least 1 month after the last dose of
vaccination to identify the non-responders®. Non-responders should be
revaccinated. The vaccine is safe and well-tolerated in HIV-positive
individualsincluding those who receive three doses over 6 months.

Hepatitis B vaccine

HIV infection affects the response to the hepatitis B vaccine and the
HBsADb seroconversion strongly correlates with CD4 cell count and
vira load. Revaccination of non-responders once the CD4 count is>350
cells/uL, suppression of viral load with ART, and the use of higher and
more frequent vaccine doses are some of the strategies available to
improvethe vaccine response among HIV infected individuals. Duration
of vaccine-induced protection is unknown in HIV-positive individuals
and in general, post-vaccination antibody levelsarelower and disappear
more quickly thanin HIV uninfected individuals.
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When using recombinant vaccines, ahigh dose (40 ugi.e. 2 doses of
20 pg/mL vaccine) vaccination should be offered. Four vaccine doses
should begivenat 0, 1, 2 and 6 monthst. It isrecommended to measure
the HBsAD levels 4-8 weeks after the last dose of vaccine.

Antibody level >100 IU/L isregarded asideal, whereasalevel <10 U/
L is classified as non-responsive. It is recommended that individuals
withHBsAb levels>10 but <100 |U/L should receive one booster dose.
If retesting of HBSADb shows that it is between 10-100 IU/L regular
annual HBsAD testing is needed to guide subsequent boosting
requirements.

Individualswho have HBsAb levels <10 |U/L after the primary vaccine
course should receive three further vaccine doses at monthly intervals.
Itisbetter to delay the revaccination until theviral load is suppressed on
ART and the CD4 count has increased >350 cells/pL.

Screening of HBsADb levelswith longer interval s (2-4 yearly) isindicated
for individuals with initial HBsAb levels >100 IU/L, CD4 count >350
cells/ul, and viral load suppression on ART. Other individuals should
undergo yearly HBsADb screening.

Human papillomavirus vaccine

HIV-infectedindividualsareat higher risk of HPV acquisition, persistence
and at increased risk of HPV-related malignancies. The response to
the vaccine is highest in those receiving ART and showing high CD4
cell counts and suppressed viral load. Studies are still ongoing to
demonstrate the duration of vaccine-induced protection. Even though
younger individuals are more likely to benefit from the vaccine, older
men and women may continue to have at least a partial benefit from
vaccination.

Itisrecommended that previously unvaccinated HIV-infected men and
women aged up to 26 years should be offered HPV vaccination
regardless of CD4 count, ART use, and viral load. Previously
unvaccinated HIV-positive men having sex with men aged up to 45
years should be offered HPV vaccination regardless of CD4 count,
ART use, and viral load®.
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It may be useful to offer HPV vaccination for previously unvaccinated
HIV-paositive women aged up to 40 years regardless of CD4 count,
ART use, and viral load'. In ART naive patients with CD4 cell count
<200 cellg/uL., vaccination may be postponed until the patient isestablished
on ART.

Itisrecommended that three doses of the quadrivalent vaccine need to
be administered at 0, 2 and 6 monthsto HIV-infected individual s'. If the
scheduleisinterrupted, the vaccine series need to be completed rather
than restarted. Nonavalent (9vHPV) can replace quadrivalent vaccine
for both men and women once available'.

I nactivated polio vaccine

Inactivated polio vaccine could produce neutralizing antibodiesin HIV
positiveadultsand children and in patientswith CD4 count <300 cell/pL.
Itissafeand well tolerated. It isrecommended that individualswho are
unvaccinated should receive 3 doses of vaccine at monthly intervals
followed by 2 reinforcing doses after 5 and 10 years!. Fully vaccinated
individuals should receive booster doses every 10 years if at risk of
exposure. Fractionated intradermal IPV is not recommended.

I nactivated influenza vaccine

HIV infected individuals are at 4-8-fold risk of influenza and are 1.5
times more likely to die compared to HIV uninfected individuals®.
Vaccination against influenza has been identified as an effective
preventive strategy.

Vaccine response is lower compared to HIV negative individuals and
correlateswith CD4 cell count and viral load. Vaccine may have alow
immune response especially when the CD4 count islessthan 200 cells/
uL. However, asthevaccineisstill effectivein preventing and reducing
complicationsin patientswith HIV infection, it isrecommended to offer
an annual inactivated influenzavaccineto al HIV infected individuals,
especially for HIV infected pregnant women.

352 SLMA GUIDELINESAND INFORMATION ON VACCINES | EIGHTH EDITION | 2023



Japanese encephalitis vaccine

Live JE vaccineisnot recommended in HIV-infected patients. Thereis
insufficient evidence on the safety, immunogenicity, and clinical efficacy
of JE vaccination in HIV-positive adults. However, it isrecommended
that HIV-infected individuals be offered an inactivated Vero cell-derived
JE vaccine with two doses given 1 month apart. A booster dose could
begiven 1-2 yearslater for those at continued risk with afurther booster
planned after 10 years!. This vaccine is not available in Sri Lanka at
present.

M eningococcal vaccine

Patientswith HIV infection are at higher risk of invasive meningococcal
infection especially those with CD4 cell count <200 cells/uL and viral
load >400 copies/mL . However, HIV infection aloneisnot currently an
indication for the meningococcal vaccine. Itisrecommended that HIV-
positive individuals should follow the general indications for
meningococcal vaccination and should be offered the vaccination as
needed. Individuals who are in close contact with patients with
meningococcal disease should be offered antibiotic prophylaxis and
appropriate vaccination. Two doses of conjugated vaccine given at an
interval of two months are recommended for individuals with HIV
infectiont. Theindividualswho received MenACWY should be offered
abooster dose every five yearsif there is an ongoing risk®.

MMR vaccine

The prognosis of rubella and mumps does not show much difference
between HIV-infected individualsand the general population. However,
meadles could belife-threatening in personswith advanced HIV infection.
Therefore, it is recommended to offer two doses of MMR vaccine at
least 1 month apart to measles seronegative HI V-infected patients with
CD4 cell counts >200 cells/uL. However, based on the likelihood of
exposure, vaccination may be postponedin patientswith CD4 cell count
>200 cells/L who have not started on ART.
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After asignificant exposureto meades, HIV-infected individual s should
be screened for measles 1gG within 3 days regardless of a history of
previous vaccination. After arisk assessment about the need and the
mode of post-exposure prophylaxis, measl es seronegative adults:

* with CD4 count >200 cells/uL preferably on ART with astableviral
load could receive MMR vaccine within 3 days of contact or IM
preparation of human immunoglobulin (HNIG) within 6 days of
contact*

* with CD4 counts <200 cells/uL could be given HNIG within 6 days
However, the protection afforded with HNIG/IVIG will be short-lived.

It is also recommended to give MMR vaccine to rubella seronegative
HIV-positive women of childbearing age provided their CD4 count is
>200cellg/uL and they are not pregnant. Vaccine responses are reduced
inHIV-infected individuals, but effective ART canimprovetheresponse.

Pneumococcal vaccine

HIV-infected individualsare at higher risk of devel oping pneumococcal
disease and show an increased risk of mortality. Studies conducted on
the clinical efficacy of the pneumococcal polysaccharide vaccine
(PPSV23) in HIV-positive adults have shown inconsistent findings.
However, serological studies conducted on the pneumococcal conjugate
(PCV) vaccine have shown immunogenicity in HIV-infected persons'.
With both vaccines, the response is low in HIV-positive individuals
compared to HIV-negative individuals. However, the PCV vaccine has
demonstrated superiority with certain serotypes over PPSV in
serological studiest.

It is recommended to give both the pneumococcal vaccines to HIV-
infected individuals irrespective of the CD4 cell count, ART use, and
vird load.

One dose of PCV 13/10 should be administered followed by one dose
of PPSV23 at least 8 weeks later. The second dose of PPSV 23 should
be administered at least 5 years after the previous dose. One final dose
of PPSV 23 should be administered at 65 yearsor older. Thisdose should
be given at least 5 years after the most recent dose of PPSV23°.
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Rabies vaccine

When giving post exposure prophylaxis, each case should be assessed
individually. Thefollowing categories should be considered non-immune
for rabies and should be given rabies immunoglobulin (RIG) and five
dosesof cell culture derived vaccineintramuscularly at 0,3,7,14 and 30
days. Intradermal ARV is not recommended for these patients.

e Unvaccinated
* Partialy vaccinated (<3 doses)

* Given acomplete course of vaccination (5 doses) but without
serological evidence of an adequate antibody response

* Uncertain vaccination history
* CDA4 cells<500 cells/pL and not receiving ART

In patients who previously received 5 doses of the vaccine and had
adequate antibody response with a CD4 count >500 cells/pL, vira
suppression (>6 months) and on ART may be managed with 2
intramuscular doses given at 0 and 3-7 days without RIG.

After the full course of vaccination, all patients should undergo
serological testing 2 weeks after the last vaccine dose, and non-
responders are offered a double dose or more frequent vaccine doses
after obtaining specialist advice.

Tetanus-diphtheria vaccine (aTd)

The HIV-infected adults who require vaccination against tetanus and
diphtheria could be given aTd vaccine regardless of CD4 cell count,
ART use, and viral load. It isrecommended to give three vaccine doses
at 1 month intervals, followed by 2 reinforcing doses after 5 and 10
yearst.

Tetanus toxoid

The vaccine has been shown to be immunogenic in HIV-infected
individuals even though the response is less compared to HIV non-
infected individuals. However, the immunity improves following
successful ART.
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If the patient isunvaccinated for tetanus, it isrecommended to give the
adult tetanus vaccine regardless of CD4 count, ART use, and viral load
in three vaccine doses given at 1 month intervals, followed by two
reinforcing dosesafter 5and 10 years. Fully vaccinated individualsshould
receive a booster dose every 10 years.

Following apotential exposure

* |ndividualswith uncertain or incomplete vaccination, 3 vaccine doses
at monthly interval s should be given regardless of the type of wound
and level of risk.

* |ndividualswho have previously received three vaccine doseswith a
clean wound and negligible risk should receive one dose if the last
dose received was >10 years previously.

* Individuals who received at least three vaccine doses with tetanus
prone wounds should receive tetanusimmunoglobulin and 1 dose of
vaccine if the last dose received was >10 years previoudly.

Typhoid vaccine

HIV-infected individualsare at higher risk of developing infectionswith
salmonella and are more likely to develop complications. It is
recommended to offer Vi capsular polysaccharide vaccine to HIV-
infected individuals who are likely to be exposed to poor sanitary
conditions. The vaccine should be given at least 2 weeks before the
expected exposure. The booster dose could be given every 3 yearsfor
those who remain at risk.

Varicella zoster vaccine

HIV-infected individuals who acquire chickenpox are at higher risk of
devel oping severe and fulminant disease. In addition, they areat increased
risk of developing VZV reactivation especially with low CD4 counts
and with aviral load of >400 copies/mL. Even with ART, the disease
burden is 3-5 times higher compared to HIV-negative individuals.

The chickenpox vaccine was shown to be safe and immunogenic in
children with asymptomatic or mildly symptomatic HIV infection.
However, only limited data are available on HIV-positive adults'.
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Two doses of the varicella vaccine 3 months apart are recommended
for varicellaseronegative patientswho have CD4 cell count >200 cells/
pL and are on ART?.

Post exposure prophylaxis

Varicella-zoster immune globulin is recommended for HIV infected
individualsfollowing asignificant exposureto VZV. Following aclose
contact with a patient who has active VZV infection, HIV infected
individuals specially with <200 cells/ UL and are susceptible for VZV
infection, should receive VariZI G as soon as possible preferably within
96 hours, but up to 10 days after exposure. Due to the high cost of
VariZIG, it isreasonable to check VZV serology before administering
VariZIG to people who do not have aclinical history of chickenpox or
shingles and no documentation of varicellavaccination. The efficacy of
post-exposure varicella vaccination for people with HIV has not been
studied and is not recommended™.

Yellow fever vaccine

It is recommended that HIV-infected individuals aged <60 years and
with CD4 cell count >200 cellg/pL who are planning to travel to countries
in which there is arisk of exposure should be offered the vaccination
after counselling on the benefits and risks of vaccination. One vaccine
dose at least 2 weeks before travel is recommended®. Higher CD4
counts and a suppressed viral load on ART are likely to maximize the
safety and efficacy of vaccination.
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CHAPTER 34

IMMUNIZATION INOTHER SPECIAL
CLINICAL CIRCUMSTANCES

Preterm and low birth weight infants

reterm infants and infants of low birth weight (lower than 2500g)
Pshould receive routinely recommended childhood vaccines at

the same chronological age as term infants. Vaccine doses should
not be reduced when given to preterm and low birth weight infants.
Babies born prematurely should receive the BCG vaccine when they
are discharged from hospital'. All immunizations recommended at 2
months of age could be administered to preterm or low birth weight
infants. The rotavirus vaccine may be given if the infant is at least 6
weeks of postnatal age and is clinically stable; it should be deferred
until the infant is discharged from the hospital to prevent potential spread
of this live vaccine virus?.

Patients requiring repeated blood transfusions/
blood products

A wide range of infections could be transmitted by blood transfusions.
These include HIV, hepatitis A, B and C, syphilis, malaria, human T cell
lymphotropic virus types 1 and 2, cytomegalovirus, Epstein-Barr virus
and parvovirus B19. Since immunization is at present available only for
hepatitis A and B, all patients requiring repeated transfusions should be
immunized with these vaccines prior to commencement of transfusions.
Administration of the MMR or varicella vaccine should be delayed by
3-11 months after infusion of blood or blood products, including plasma,
IVIG or platelets depending on the blood product given (Table 1). Low
levels of antibodies present in the blood product may impair the immune
response to the live vaccine®.
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Table 1°. Recommended intervals between immunoglobulins or
blood products, and measles-mumps-rubella, measles-mumps-

rubella-varicella or varicella vaccination

Immunoglobulin/ Route Dose Dose Interval
blood product (IU or mL) (estimated (months)
mg I1gG/kg)

Blood transfusion: washed v 10 mL/kg Negligible 0
red blood cells
Blood transfusion: v 10 mL/kg 10 3
red blood cells, adenine-
saline added
Blood transfusion: v 10 mL/kg 20-60 5
packed red blood cells
Blood transfusion: v 10 mL/kg 80-100 6
whole blood
Cytomegalovirus v 3 mL/kg 150 6
immunoglobulin
Hepatitis B immuno- M 100 IU or 10 3
globulin as hepatitis 400 IU
B prophylaxis
NHIG (intravenous) v NA 400 8
for treatment of
idiopathic thrombo-
cytopenic purpura
NHIG (intravenous) for v NA 1000 10
treatment of idiopathic
thrombocytopenic purpura
NHIG (intravenous) for v NA 1600-2000 11
treatment of idiopathic
thrombocytopenic purpura
or Kawasaki disease
NHIG as hepatitis M 0.5 mL NA 3
A prophylaxis (<25 kg),

1.0 mL

(25-50 kg),

2.0 mL

(>50 kg)

SLMA GUIDELINES AND INFORMATION ON VACCINES | EIGHTH EDITION | 2023

361



NHIG as measles IM 0.2 mL/kg NA 5

prophylaxis: standard (maximum

dose 15 mL)
NHIG as measles M 0.5 mL/kg NA 6
prophylaxis: (maximum
immunocompromised dose 15 mL)
Plasma or platelet v 10 mL/kg 160 7
products
Human rabies IM 20 IU/kg 22 4
immunoglobulin

as rabies prophylaxis

Replacement v NA 300-400 9
(or therapy) of
immune deficiencies
as NHIG (intravenous),
various doses

Rh (D) immunoglobulin IM NA NA 0
(anti-D)
Tetanus immunoglobulin M 250 IU 10 3
(intramuscular use) as (given
tetanus prophylaxis within

24 hours

of injury)
Tetanus immunoglobulin M 500 IU 20 3
(intra-muscular use) as (>24 hours
tetanus prophylaxis after injury)
Zoster immunoglobulin IM 200 IU NA 5
as varicella prophylaxis (0-10 kg),

400 TU

(11-30 kg),

600 IU

(>30 kg)

IM = intramuscular; [U = international units; IV = intravenous; NA = not applicable;

NHIG = normal human immunoglobulin
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Patients with chronic diseases

Some chronic diseases make persons susceptible to severe mani-
festations and complications of common infections. In general,
immunizations recommended for healthy individuals should be given to
such persons with the exception of those with immunological disorders.
Such patients should also receive certain additional vaccines according
to their underlying disease. Clinical evidence indicates that vaccines
are not triggers of diseases or flare up of existing diseases and therefore,
should not be withheld because of this concern’.

Children with cardiac disease

Children with underlying cardiac disease (particularly cyanotic congenital
heart disease and cardiac failure) are at increased risk of vaccine
preventable diseases when compared to healthy children. This includes
influenza and invasive pneumococcal disease with those at highest risk
being children with cyanotic heart disease or cardiac failure.

Vaccine recommendations:

* Routine childhood vaccines according to the National Immunization
Programme

* If they have received blood products and/or immunoglobulin,
parenteral live virus vaccines should be delayed (refer Table 1)

* Vaccines should be given within recommended time frames unless
contraindicated due to medical treatment, including surgery

* Recommended time intervals for vaccination before and after surgery?
o Before surgery — 1 week for inactivated vaccines; 3 weeks for

live vaccines (E.g. MMR, varicella)

o After surgery — delay vaccination for one week

Additional vaccines

* Influenza vaccine: All cardiac patients are recommended to receive
influenza vaccine annually from 6 months of age*

* Pneumococcal vaccine (refer Table 2): For children who have not
received all doses of the pneumococcal vaccine, in either the
recommended series or an age-appropriate catch-up series, the missed
doses should be given. When both PCV and PPSV23 are indicated,
PCV should be administered first
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Infants with severe congenital heart disease®

Severe congenital heart disease is not a known contraindication for
vaccination. However, the vaccine or the vaccination process may trigger
events (E.g hypotension, tachycardia) which may lead to deterioration
of the underlying disease, which may be fatal. Therefore, it is recom-
mended that all infants with severe congenital heart diseases listed below
should be admitted to a hospital where a paediatrician’s service is
available for vaccination and be observed for a minimum period of 24
hours after vaccination.

Infants with severe congenital heart disease who need hospitalization
for vaccination are as follows:
* Cyanotic defects:
o Tetralogy of Fallot
o Pulmonary atresia with duct dependent pulmonary circulation
o Univentricular heart with pulmonary stenosis
o Tricuspid atresia
o Any other condition with significant cyanosis (Sa0,<85%)
* Any cardiac condition with significant left ventricular (LV) hypertrophy
o Hypertrophic cardiomyopathy
o Significant valvular, supravalvular or subvalvular aortic stenosis
* Any condition with significant LV dysfunction (gjection fraction <45%)
o Dilated cardiomyopathy
o Any other cardiac condition with significant LV dysfunction
* Any patient with moderate/severe pulmonary hypertension
* Cyanotic congenital heart defects palliated with systemic to pulmonary
artery shunts and pulmonary artery banding

It is recommended that cardiac monitoring (pulse, BP and SaO,) of
these infants be carried out preferably for 24 hours after vaccination.

All children with significant cyanosis should be kept well hydrated before
and after vaccination. Blood pressure should be monitored in the event
of hypotension due to fever or vasodilatation; appropriate fluid
administration along with other therapeutic measures is indicated.
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Adults with chronic heart disease

Vaccine preventable diseases, especially influenza, can increase the
risk of cardiovascular complications, in patients with chronic heart
disease’. The American Heart Association/American College of
Cardiology and the European Society of Cardiology recommend the
influenza vaccine annually for patients with established coronary vascular
disease (CVD)”8. While the efficacy of the pneumococcal vaccine in
CVD is not well established due to the absence of prospective
randomized control trials, the consensus is to vaccinate this group’.

* Influenza vaccine — recommended annually*’#

* Pneumococcal vaccine (refer Table 2)

Patients with chronic lung disease

Patients with chronic lung diseases (E.g. asthma, chronic pulmonary
dysplasia, chronic obstructive pulmonary diseases (COPD) or cystic
fibrosis), are at increased risk of complications of influenza and
pneumococcal infection’. Those with cystic fibrosis are also at increased
risk of complications from varicella infection®, which may cause a
transient worsening of lung function. Smoking also impairs mucociliary
clearance and predisposes to pneumococcal disease.

Annual influenza vaccination is recommended for all children (over 6
months of age) and adults who have chronic pulmonary disease (including
asthma)®. Adults with chronic lung disease should receive the varicella
vaccine. The pneumococcal vaccine should be administered according
to the normal schedule.

For children who have not received all doses of the pneumococcal
vaccine, in either the recommended series or an age-appropriate catch-
up series, the missing doses should be given. When both PCV and
PPSV23 are indicated, PCV should be administered first (refer Table 2).

Patients with cerebrospinal fluid (CSF) leaks

Cranial CSF leaks usually involve communication with the central
nervous system and the oropharynx and nasopharynx which are
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colonized with bacteria, often inclusive of pneumococcal strains. For
this reason, these patients have a higher risk of meningitis as compared
with the general population and those who have not received all doses
of the pneumococcal vaccine, in either the recommended series or an
age-appropriate catch-up series should receive pneumococcal
vaccination to reduce the risk of pneumococcal meningitis. When both
PCV and PPSV23 are indicated, PCV should be administered first (refer
Table 2).

Patients with spinal CSF leaks do not need the pneumococcal vaccine
in the absence of other indications. There is no evidence of increased
risk of meningitis in patients with spinal CSF leaks because the vast
majority has no anatomical communication with sites colonized with
bacteria (oropharynx, nasopharynx, GI tract, respiratory tract, skin).

Patients with cochlear implants

Infection is an important complication of cochlear implants and the type
of infection varies with age. Surgical site infections are more common
in adults whereas meningitis and the complications of acute otitis media
(such as mastoiditis and meningitis) are more common in children.

Vaccines for children

* The increased risk of bacterial meningitis, particularly pneumococcal
meningitis has led to the administration of PCV and the H. influenzae
type b (Hib) vaccine according to the routine schedule. (For pneu-
mococcal vaccination, refer Table 2). For maximum benefit, children
should receive the PCV series, followed by a single dose of PPSV23
prior to surgery if over 2 years of age.

* Children less than 5 years of age should be vaccinated with Hib
vaccine according to the routine schedule, with a booster after 1
year of age. Incompletely immunized individuals 5 years of age and
older do not require a dose!'°.

* Since cochlear implant recipients do not appear to be at increased
risk of invasive meningococcal disease, they should receive the
meningococcal vaccine only if they have a specific indication.
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* Annual influenza immunization is recommended for all children more
than 6 months of age and is particularly important for cochlear implant
recipients and their household contacts in order to reduce the incidence
of otitis media due to secondary bacterial infection*.

Vaccines for adults

* Adult cochlear implant candidates and recipients should receive all
routine vaccines. They should be vaccinated against the
pneumococcus with both the PCV and the PPSV23 vaccines (refer
Table 2).

* Annual influenza vaccination is recommended for cochlear implant
recipients and their household contacts*

Patients with chronic renal disease and patients
requiring renal dialysis
Recommendations for children

Patients with chronic kidney disease (CKD) and those on dialysis may
have impaired innate and acquired immune function'!. In addition, they
may be on immunosuppressives due to treatment of glomerulopathies.
Patients on dialysis may have disruption of protective cutaneous
barriers'!. By virtue of their immunosuppressed state, CKD patients
are at risk for many infections, particularly hepatitis B, pneumococcus
and influenza. In addition, the effectiveness of vaccines is also impaired.
It is therefore recommended that immunization is commenced early in
the disease process'!.

Children should receive all routine immunizations according to the
schedule for healthy children. An exception being, withholding live virus
vaccines in children with CKD related to glomerulonephritis during
treatment with immunosuppressive medications. It is important, however,
to make every attempt to administer live virus vaccines (MMR and
varicella) before kidney transplantation. These vaccines are not advised
for use in immunosuppressed patients.
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* Hepatitis B — Patients should receive 3 doses of hepatitis B vaccine
as early in the course of the disease as possible. A higher vaccine
dose is recommended’. For children <16 years, double the routine
dose should be administered!?. The HBs antibody titre should be
assessed 1-2 months after the primary course. Revaccination with a
full course is recommended for patients who do not develop protective
antibody titres (<10 mIU/mL)*3. In CKD, an anti-HBs titre of above
100 mIU/mL is regarded as protective. Patients with titres between
10 and 100 mIU/mL may be at risk of acquiring HBV infection,
especially when exposed to a high inoculum of HBV'3, Patients on
haemodialysis should be tested annually, and a booster given if the
titre falls <10 mIU/mL".

* Pneumococcal vaccine (refer Table 2) — Patients with renal failure
have an increased risk for pneumococcal infections. The efficacy of
pneumococcal vaccination may be lower for some of these patients.
They may require repeat vaccinations or an increased dose of vaccine.

* DTaP, Hib, hepatitis A, Japanese encephalitis, MMR, meningococcal,
IPV, typhoid, varicella and inactivated influenza vaccines should be
administered prior to commencement of dialysis, if not routinely
administered earlier.

Recommendations for adults (refer Chapter 31)

* Hepatitis A, pneumococcal, inactivated influenza, Tdap vaccines
should be administered.

* Hepatitis B immunization

The standard HBV vaccination regimen for CKD patients is double
the standard dose (40 pg instead of 20 pg) given at 0, 1 and 6 months
intramuscularly. The HBs antibody titre should be assessed 1-2 months
after the primary course. Revaccination with a full course is recom-
mended for patients who do not develop protective antibody titres
(<10 mIU/mL)". In general, an anti-HBs titre of above 100 mIU/mL is
regarded as protective. Patients with titres between 10 and 100 mIU/mL
may be at risk of acquiring HBV infection, especially when exposed
to a high inoculum of HBV'3, Patients on haemodialysis should be
tested annually, and a booster given if the titre falls <10 mIU/mL".
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* MMR and varicella vaccines are given if there is no evidence of
immunity. Two doses of MMR at least 4 weeks apart and 2 doses of
varicella vaccines 4-8 weeks apart will have to be administered if not
previously received.

Children with nephrotic syndrome'

To reduce the risk of serious infections in children with nephrotic
syndrome (NS), it is recommended to give the full pneumococcal
vaccination (with PCV and PPSV23 vaccines) and the annual influenza
vaccination to the child and their household contacts. Defer vaccination
with live vaccines for at least 1 month after stoppage of prednisolone if
the prednisolone dose is 2 mg/kg day for >2 weeks in children weighing
less than 10 kg or the dose is >20 mg/day for 2 weeks or more (refer
Chapter 32). Live virus vaccines are also contraindicated in children
receiving corticosteroid-sparing agents such as cyclophosphamide or
cyclosporine. After treatment of the first episode of steroid sensitive
NS, non-immunized children should be vaccinated with live vaccines as
soon as possible, especially varicella zoster virus'4. Following close
contact with varicella infection, non-immune children on immuno-
suppressive agents should be given varicella-zoster immunoglobulin if
available. Immunize healthy household contacts with live vaccines to
minimize the risk of transfer of infection to the immunosuppressed child.
Direct exposure of the child to gastrointestinal or respiratory secretions
of vaccinated contacts should be avoided for 3-6 weeks after
vaccination.

Patients with chronic liver disease

Dysfunction of the innate and acquired immune system could occur as
a result of chronic liver disease, especially in cirrhosis, which could lead
to hypo responsiveness to vaccines'>. Infection with vaccine preventable
diseases, such as hepatitis A and B, pneumococcal disease, influenza
and COVID-19 could lead to hepatic decompensation'®. The Advisory
Committee on Infectious Diseases (ACIP) advises giving the hepatitis
A and B vaccines to all sero-negative patients with chronic liver disease!
(disease lasting more than 6 months), including, but not limited to, those
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with cirrhosis, fatty liver disease, alcoholic liver disease, autoimmune
hepatitis and an ALT or AST level greater than twice the upper limit of
normal'’. As the sero-conversion rates for both vaccines are lower in
patients with severe liver disease, it is recommended that the patient is
vaccinated before the onset of decompensation!®. Patients who have
previously been immunized against HBV should undergo testing to
confirm their immunity. An anti-HBs level of 10 mIU/mL or greater is
protective and indicates that no additional doses of hepatitis B vaccine
are needed'>. For hepatitis A, the vaccine should be given as a 2-dose
series'¢, or 3 doses if given as a combined vaccine with hepatitis B. The
inactivated influenza vaccine is recommended for use in patients with
hepatic dysfunction®.

The pneumococcal vaccine is also recommended (refer Table 2).

Diabetes mellitus

Routine vaccination should be provided for all diabetics. Individuals with
diabetes have a higher risk of hepatitis B with transmission occurring
from inappropriate use of blood glucose meters or infected needles.
Adults with diabetes have a 60% higher prevalence of past or present
HBYV infection and twice the odds of acquiring acute HBV, compared
to non-diabetic adults'®. The fatality rate following acute hepatitis
infection is also higher in the diabetic population'®. The hepatitis B
vaccination is recommended for persons with diabetes aged 19-59 years;
immunization for patients with diabetes aged >60 years are at the
discretion of the treating clinician'®. Yearly influenza vaccination
significantly reduces infection and diabetes-related hospital admissions*.
Annual influenza vaccine to all children (over 6 months of age) and
adults with diabetes is recommended®.

The pneumococcal vaccine is also recommended (refer Table 2).

Diabetics have a higher risk of experiencing herpes zoster!. Individuals
over 50 years of age should receive the recombinant zoster vaccine®.
The vaccine is given as 2 doses separated by 2 to 6 months. Patients
should be immunized even if they have had zoster or have an unknown
chickenpox history.
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Children with a personal or family history of
seizures

Infants and children with a history of seizures should be given routine
immunization except Japanese encephalitis vaccine. Japanese
encephalitis vaccine should be given one year after the last seizure,
provided there is no progressive neurological disorder. If a seizure follows
the first dose of any vaccine, that vaccine should not be repeated.
Pertussis immunization in infants with a history of recent seizures should
be deferred until a progressive neurological disorder has been excluded
or cause of the earlier seizure has been determined? (refer Chapter 8).

A family history of seizures is not a contraindication or reason to defer
any immunization’.

Healthcare personnel

Healthcare personnel should protect themselves, their families and
patients by ensuring that they have received all appropriate immunizations.
All those without evidence of immunity should receive vaccines that
were not given in the primary immunization programme when they were
children.

A course of hepatitis B vaccine should be given and seroconversion
determined in all personnel who are likely to be exposed to blood and
body fluids. MMR and varicella vaccine for susceptible individuals and
annual influenza vaccination should be considered for healthcare
workers?.

Adolescents and young adults

Adolescents and young adults may not be protected against all vaccine
preventable diseases because they have escaped natural infection and
they have not received all recommended vaccines. Rarely persons who
have received immunizations according to the routine schedules, may
not be immune. To ensure age-appropriate immunization, all children
should have a routine appointment at 11 to 12 years of age for adminis-
tration of appropriate vaccines.
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Tdap or aTd and HPV vaccines should be administered at 11 to 12
years of age.

During adolescent visits, immunization status should be reviewed and
deficiencies rectified. It is imperative that adolescents and young adults
intending to travel abroad should have their immunization status reviewed
according to their travel plans at least 2-6 months prior to departure, to
allow time to administer required vaccines?.
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CHAPTER 35
PASSVEIMMUNIZATION

I ntroduction

iveimmunizationisthetransfer of antibody from ahuman or
pnsanimal to another individual to provide immediate, albeit
temporary, immunity. Transplacental transfer of antibody from

the mother to the fetus is the commonest form of passive immunity.
This occurs primarily during the last 1 to 2 months of pregnancy.
Transferred antibodies will protect aterm infant from certain diseases

within the first few months after birth.

Passive immunization may be used in the following circumstances to
prevent or ameliorate infectious diseases?.

* For replacement — In congenital or acquired immunodeficiencies,
where the patient cannot produce antibodies sufficiently (E.g. X-
linked agammagl obulinaemia, common variableimmunodeficiency,
severe combined immunodeficiency, following treatment with
immunosuppressive drugs)

* Prophylacticdly —Following or during highrisk of exposureto aspecific
infectious agent, where severe consequences are anticipated or when
timedoes not permit adequate protection by activeimmunization alone
(E.g. rabies, varicellazoster, hepatitis B)

* Therapeutically — To ameliorate or suppress the effects of toxins
(e.g. botulism, diphtheria, tetanus) and clinical disease (e.g. anthrax,
post-trangplantation hepatitis B) or to suppressinflammatory responses
(e.g. Kawasaki disease, Guillain-Barre syndrome)

Choice of the product used to induce passiveimmunity depends mainly
ontheavailability, type of antibody desired, route of administration and
timing of administration®.
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Types of products

Human normal immunoglobulin/lI ntramuscular
immunoglobulin/ HNIG?3

HNIG is a concentrated blood product (approximately 16.5% or 165
mg/mL.) containing antibodiesthat reflect theinfectiousand immunization
experiences of the donor population. Immunoglobulin from 1,000 to
60,000 donors per lot are included in order to expand the spectrum of
antibodies contained in the final product. More than 90% is 1gG with
trace amounts of 1gA and IgM. HNIG should be administered into a
large muscle mass such as the gluteal muscle in adults and adolescents
and lateral thigh in children. Up to 5 mL could be administered to a
single site in adults and adolescents, whereas 1-3 mL could be
administered per sitein asmaller child. Peak serum concentrations are
achieved within 2-3 days. HNIG should not be given by any other
route.

Uses
* HepatitisA prophylaxis**

HNIG could be used as both pre-exposure and post-exposure
prophylaxis.

HNIG aloneisused for,

o infantsyounger than 12 monthsfor post-exposure prophylaxisand
younger than 6 monthsfor pre-exposure prophylaxis

o individuasinwhomthevaccineiscontraindicated (life-threatening
allergicreactionto apreviousdose of hepatitisA vaccine, or alergy
to any vaccine component)

For persons older than 40 years, immunocompromised patients of all
ages and patients with chronic liver disease or other chronic medical
conditions, HNIG may be administered as pre or post-exposure
prophylaxis in addition to hepatitis A vaccine depending on the risk
assessment. For travellers, HNIG is considered for pre-exposure
prophylaxisif thetravel isin <2 weeks' time.
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Although effectivenessisgreater when administered soon after exposure,
HNIG could be given up to 2 weeks. A singledose of 0.1 mg/kg usually
offers protection for amonth and longer duration of protection requires
higher doses or repeated doses.

Thisproduct is not availablein Sri Lankaat present. (refer Chapter 10
Hepatitis A vaccine)

* Meadles prophylaxis®>®

HNIG could be used following exposure to measles in infants less
than 6 months of age and infants aged 6-8 months with household
exposure. It could also be used in mild to moderately immuno-
compromised children with HIV who lack immunity to measlesvirus.
Useislimited by the body weight as maximum dose recommended
per person is 15 mL and higher doses are needed for patients who
weigh >30 kg. Althoughit can be administered up to 6 daysfollowing
exposure, effectivenessishigher when carried out within thefirst 72
hours. Infants aged 6-8 monthswho have exposuresto non-household
contacts may be managed with the MMR vaccinerather than HNIG.

Children who received HNIG should subsequently receivethe MMR
vaccine, provided there is no contraindication for live vaccines.
Vaccination should not be carried out earlier than 5 monthsfollowing
HNIG.

* Rubdlaprophylaxis®

Usefulness of HNIG in prevention of rubellais uncertain.

Hyperimmune globulins/specific immunoglobulins

This can be either homologous or heterologous'.

Homologous hyperimmune globulins: thisis made from donated
plasmaof humanswith high levelsof the specific antibody. It could also
contain other antibodiesin lesser quantities. Hyperimmuneglobulinsare
used for postexposure prophylaxisfor several diseases, including hepatitis
B, rabies, tetanus and varicella.
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* HepatitisB immunoglobulin (HBIG)

HBIG isprepared from the plasmaof donorswith high concentrations
of hepatitis B antibody. It isused mainly to augment protection until a
response to vaccination is achieved. For non-responders, HBIG is
the primary means of protection following exposure. It isadministered
intramuscularly and protection generally lasts 3-6 months’. (refer
Chapter 11 Hepatitis B vaccine)

* Rabiesimmunoglobulin — (refer Chapter 19 Rabies vaccine)
e Tetanusimmunoglobulin (TIG)
TIG should be considered in individuals, who have incomplete
vaccination or unknown vaccine status, presenting withg,
o wounds contaminated with dirt, faeces, soil or saliva
o puncture wounds
o avulsons
o woundsresulting from missiles, crushinjuries, burns or frosthite

Tetanus toxoid or tetanus toxoid containing vaccine should be
commenced at the sametime at another site using aseparate syringe.
Persons with HIV infection or severe immunaodeficiency who have
tetanus-prone wounds should also receive TIG, regardless of their
history of tetanusimmunizations. TIG isadministered intramuscularly
at adoseof 250 1U3. Thecirculating half-lifeof TIG isapproximately
28 days.

TIG could be used in treatment of tetanus aswell. A single IM dose
of 500 IU is recommended by experts®. However, an optimal
therapeutic dose has not been established and doses ranging from
3,000-6,000 1U have been used®. Infiltration of part of the doselocally
around the wound is recommended, although the efficacy of this
approach is uncertain.

* Varicellazosterimmunoglobulin (VZIG)
The decision to administer VZIG depends on 3 factors?9°,

o likelihood that the exposed person has no evidence of immunity to
varicdla
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(¢]

(¢]

probability of aninfection following exposure
likelihood of complicationsof varicellaintheindividua

In chickenpox, theinfectious period isusually from 48 hours before
until al the lesions have crusted. Whereas in zoster, it is from the
onset of rash until all the lesions have crusted.

Indicationsfor VZIG following asignificant exposure:

(¢]

children with congenital or acquired immunodeficiency (E.g.
leukaemia, lymphoma and other malignant neoplasms affecting
the bone marrow or lymphatic system, receiving high-level
immunosuppression, HIV, haematopoietic stem cell transplant
recipients). Individuals receiving regular 1VIG do not require
VZIG, if the last dose was given within 3 weeks

newborn of a mother who had chickenpox (not zoster) within 5
days before or within 48 hours after delivery

preterm infants born at <28 week of gestation or <1000g
birthweight, less than 4 weeks of age who lack evidence of
immunity to varicella (found to be VZV antibody-negative by a
qualitative assay or <150 mlU/mL by a quantitative assay)

pregnant women who do not have a history of chickenpox and
are varicella 1gG negative. VZIG should only be offered if the
person is unable to take oral antivirals due to malabsorption or
rena toxicity

neonates exposed to chickenpox or zoster in the first 7 days of
life from a person other than the mother, if the mother lacks
immunity tovaricella

VZIG should be given asearly as possiblewithin 10 days, according to
the manufacturer’sinstruction.

Any person who receives VZIG and does not develop the infection,
should receive varicella vaccine subsequently, provided there are no
contraindicationsfor live vaccines. Immunization should be delayed until
5 months after VZIG.
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Heter ologoushyperimmuneglobulin: thisisalso known asantitoxin,
is produced in animals and contains antibodies to only asingle type of
antigen. Serum sickness could occur in the recipients dueto the presence
of animal proteinsin the product®.

e Rabiesimmunoglobulin/ ERIG — (refer Chapter 19 Rabiesvaccine)
* Botulismantitoxin

Equine derived heptaval ent botulism antitoxin containsantitoxinto all 7
types (A-G) of the toxin. It could be used to treat paediatric and adult
botulism?. Since botulinum neurotoxinisinternalizedin the nerveendings,
antitoxin doesnot reverse paralysis. However, early administration ideally
within 24 hours, endsthe toxaemiaand stopsfurther uptake. Asaresult,
disease progression is arrested and duration of dependence on
mechanical ventilation decreases®.

e Diphtheriaantitoxin

As patients with pharyngeal or laryngeal diphtheria could deteriorate
rapidly, asingledose of equineantitoxin could beadministered on clinical
suspicion. Intravenousrouteispreferred for rapid action. Hypersensitivity
reactions could occur in about 5-20% of the recipients. However, once
universally recommended skin prick testing prior toinfusionisno longer
recommended™®. The standard adult dose is one vial, whereas the
paediatric doseisbased on weight™. Antitoxin probably isof novaluein
cutaneous disease’.

I ntravenous immunoglobulin (1VIG)

Similar to HNIG, IVIG is extracted from pooled plasma of 1,000 to
60,000 qualified adult donors. Approximately 95% of thefinal product
contains 1gG with trace amounts of 1gA and IgM. Final concentration
of 1gG could vary from 3-12% (300-1,200 mg/mL) depending on the
product?3, All IVIG products must have a minimum concentration of
antibodies to measles virus, Corynebacterium diphtheriae toxoid,
poliovirusand hepatitis B virus. However, antibody concentration against
other pathogens vary between products and lots of the same product?.
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Uses
* Replacement therapy in primary or secondary immunodeficiency
* Meadles post-exposure prophylaxis>®

IV1G could beused for prevention of mead esinimmunocompromised
patients, following exposure. It could also be used when HNIG isnot
available or when the dose required is difficult to be administered
intramuscularly (for >30 kg body weight).

Patients who have received a HSCT within the past 12 months and
patientswith severe primary immunodeficiency needsto be provided
IVIG as soon as possible after exposure, ideally within 72 hours.
However, patients on regular 1VIG therapy generally do not require
additional dosesif they have received the most recent dose within 3
weeks of the exposure.

Patients who have the following conditions require IVIG in the
absence of a documented positive measles 1gG test since
diagnosis or treatment end or found to be 1gG positive within
72 hours of exposure,

o Patientson or after completion of immunosuppressive
chemotherapy for acute lymphoblastic leukaemia (ALL)

o Patientswith lymphoproliferative disorders
o Patientswho have received a solid organ transplant

o Patients more than 12 months after receiving a haematopoietic
stem cell transplant (HSCT)

o Patients receiving or within 6 months of completing biological
therapies (E.g. monoclonal antibodies such as alemtuzumab and
rituximab, cytokine inhibitors such as etanercept) alone or in
combination with steroids

o Patientswith adiagnosisof acquiredimmunodeficiency syndrome
(AIDs).

All other immunocompromised patients who have a positive measles
1gG test at any time, either prior to or since diagnosis or treatment or at
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the time of exposure do not require IVIG. In the absence of algG test
an assessment of susceptibility needs to be undertaken based on the
individual’sage, history of mead esinfection and vaccine statusin order
to determine the need for IVIG.

Although the effectivenessishigher following administration within the
first 72 hoursfollowing exposure, IVIG could be given up to 6 days. A
singledose of 150 mg/kg isconsidered adequate to achieveaminimum
protective dose of approximately 11 1U/kg measles antibody®. Where a
second exposure occurs more than 3 weeks after a first dose of
immunoglobulin, afurther dose of immunoglobulin need to be considered.

Individuaswho receive | VIG should subsequently receive MM R vaccine,
provided thereare no contraindicationsfor livevaccines. Interval between
IVIG and MMR vaccine should be more than 6 months. For those who
were pregnant at the time of 1VIG, MMR should be given following
delivery maintainingaminimuminterval of 5 monthsbetween IVIG and
MMR vaccine.

e Tetanus

IVIG could be given at a dose of 200-400 mg/kg for treatment of
tetanuswhen hyperimmune globulinisnot available?. However, there
may be lot-to-lot variation in antitetanus antibody concentration in
IVIG.

* Toxic shock syndrome®

Useof IVIG early intheclinical courseasan adjunct to antimicrobials
may be beneficial in patients with severe staphylococcal and
streptococcal toxic shock syndrome and necrotizing fasciitis.

o IVIG should be strongly considered as adjunctive therapy for
streptococcal toxic shock syndrome or necrotizing fasciitisif the
patient is moderately to severely ill, although itsuseis supported
by limited data. IVIG 1 g/kg on day 1 followed by 0.5 g/kg on
1-2 subsequent days has been used. However, the optimal regimen
isunknown?

o Staphylococcal toxic shock syndrome— Dataon the usefulnessis
limited. It could be useful incritically ill children with shock who
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areunresponsiveto fluid resuscitation, presence of an undrainable
focus, persistent oliguriawith pulmonary oedema. Although the
optimal regimen isunknown, 150-400 mg/kg per day for 5 daysor
asingle dose of 1-2 g/kg has been used®

o Varicellazoster

A single 400 mg/kg dose of 1VIG could be used in indicated
individuals (seeindicationsfor VZIG) with bleeding disorderswho
cannot be given anintramuscular injection, cannot receive antivirals
or when VZIG is not available®. However, IVIG is not routinely
tested for varicella antibodies and the effectiveness in post-
exposure prophylaxisisuncertain®.

Subcutaneous immunoglobulin (SCIG)

Immunoglobulin for subcutaneous administration is also available.
However, the use is limited to replacement therapy in primary and
secondary immunodeficiencies, as slower absorption and |ower
bioavailability isinadequate for prophylactic or therapeutic usein acute
infections'.

Monoclonal antibodies (MAD)

Monaclonal antibodiesare derived from asingletype/clone of antibody
producing cells. Therefore, it is specific to a single antigen or closely
related group of antigens. A humanized monoclonal antibody product
known as palivizumab is available for the prevention of respiratory
syncytial virus(RSV) infection. Itisgivenintramuscularly, asprophylaxis
during the RSV season to children who are at a higher risk of severe
disease such as preterm infants born before 29 weeks of gestation;
infants born with certain congenital heart defects; and certain infants
with chronic lung disease of prematurity or haemodynamically significant
heart disease?. Unlike other immunoglobulins used for passiveimmunity,
palivizumab contains antibody only to RSV and will not interferewith
theresponseto livevirusvaccines'?, It isadministered intramuscularly
at a dose of 15 mg/kg, once every 30 days. Children who qualify for
palivizumab prophylaxis should receive thefirst dose at the onset of the
RSV season.
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Adver se effects®
s HNIG

o Painand discomfort at the site of administrationiscommon. This
could be lessened if the product is at room temperature at the
time of use’.

o Less frequently, flushing, headache, nausea and vomiting may
occur.

* |VIG

o Hushing, headache, nauseaand vomiting could occur in asmany
as 25% of patients. It isoften related to therate of IVIG infusion.

o Patientswith selective IgA deficiency may develop anaphylaxis
as a result of immune response to trace amounts of IgA in the
product.

o Other potentially life threatening reactions are thrombosis,
isoimmune haemoalysis, renal insufficiency and failure, aseptic
meningitis, non-cardiogenic pulmonary oedema and transfusion
related lunginjuries.

e SCIG

o Most common adverse effectsareinfusion-sitereactions, including
local swelling, redness, itching, soreness, induration, and local hedt,
both mild and severe systemic reactions are substantially less
frequent with SCIG.

o Commonest systemic reaction is headaches.

Precautions:

* Immunoglobulinsshould be administered cautioudy toindividua swith
apast history of adversereactionsto the same product. Some experts
recommend administering atest dose of 1-10% of the intended dose
prior to thefull dose.

* Although systemic reactionsare rare, administration should be carried
out in units with resuscitation facilities and with healthcare
professionals who have training in emergency care.
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e The intramuscular route should not be used in individuals with
thrombocytopeniaand coagul ation disorders.
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CHAPTER 36

ADVERSE EVENTSFOLLOWING
IMMUNIZATION (AEFI)

mmuni zation is considered as one of the most cost-effective public

I healthinterventionsfor protecting theindividual and the public from

vaccine-preventable diseases (VPDs). Immunization has saved

millions of lives globally. Modern vaccines used in the national
immuni zation programmes are safe and effective.

Vaccines are biological substancesthat are administered to individuals
todicitimmunity (protection) against specific diseases. Such productsare
formulated together with adjuvants and/or excipients, and likeall medi-
cinal products, may cause adverse eventsfollowing their administration
to someindividuals. Despitethefact that such adverse eventsfollowing
immunization (AEFI) are mostly mild and very rarely severe, measures
need to be put in place to monitor and prevent their occurrence, taking
appropriate regulatory action(s) on the products themselves'.

In the mgjority of serious cases, these events are mere coincidences. In
others, these are caused by the vaccine or by an error in the process of
administration or handling of the vaccine. Most of thetime, thereisno
causal relationship between the vaccine and the reported adverse events.

I rrespective of the cause, when AEFI occur, people may lose confidence
and refusefurther immunization of their children, making them susceptible
to VPDswhich are more disabling and life-threatening. Surveillance of
AEFI, i.e. systematic collection of dataon eventsfollowing immunization,
provides valuable information to help, plan and take necessary actions
in order to sustain public confidence and ensure the smooth functioning
of the programme.

Vaccine pharmacovigilance, whichincludes surveillance of AEFI, should
be part of al immunization programmes, as this helps sustain public
confidenceinthe programme. It facilitates proper management of AEFI
and avoids inappropriate responses. In order to increase acceptance of
immuni zation and improvethe quality of services, surveillance of AEFI
must become an integral part of both public and private sector
immuni zation servicesin the country?.
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Definition of AEFI

AnAEFI isdefined asany untoward medical occurrencewhich follows
immuni zation and which does not necessarily have acausal relationship
with the usage of the vaccine. The adverse event may be any
unfavourable or unintended sign, symptom, disease or abnormal
laboratory finding. Reported adverse events could either betrue adverse
events, resulting from the vaccine or immunization process or
coincidental events that are not due to the vaccine or immunization
process, but are temporally associated with immunization?. The five
categories of AEFI as defined by the Council for International
Organizations of Medical Sciences (CIOMS) and WHO based on the
cause are described in Table 1.

Table 1. Cause-specific categorization of adver se events
followingimmunization (ClOM SWHO, 2012)

Cause-specific type
of AEFI

Definition

Vaccine product-rel ated
reaction

An AEFI that is caused or precipitated by a
vaccine due to one or more of the inherent
properties of the vaccine product

Vaccine quality defect-related
reaction

An AEFI that is caused or precipitated by a
vaccine that is due to one or more quality
defects of the vaccine product, including its
administration device as provided by the
manufacturer

Immunization error-related
reaction (formerly “programme
error”)

An AEFI that is caused by inappropriate
vaccine handling, prescribing or adminis-
tration and thus by its nature, is preventable

Immuni zation anxiety-
related reaction

AnAEFI arising from anxiety about the
immunization

Coincidental event

An AEFI that is caused by something other
than the vaccine product, immunization error
or immunization anxiety
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Vaccine reactions

Vaccine reactions may be classified into minor reactions which are
common and serious reactions which are rare?. Most vaccine reactions
areminor and subside on their own. Seriousreactionsare very rareand
ingeneral, do not result in death or long-term disability™.

Minor vaccine reactions

These are caused when the reci pient’ simmune system reactsto antigens
or components of the vaccine (E.g. aluminium adjuvant, stabilizers or
preservatives). Minor AEFI could belocal or systemic. Local reactions
include pain, swelling and rednessat theinjection site. Systemic reactions
include fever, irritability and malaise. A safe and good quality vaccine
reducesthese reactionsto aminimum while producing the best possible
immunity®. The occurrence of minor vaccine reactionsis expected and
observed with all vaccines. The expected rates of vaccine reactions
areavailablein medical literature®.

Severe and serious vaccine reactions

They are caused by the body’s reaction to a particular component of a
vaccine. Theterm “severe” isused to describe theintensity of aspecific
event (asin mild, moderate or severe). Severe AEFI could be disabling
but is rarely life-threatening. Some examples are seizures, thrombo-
cytopaenia, hypotonic hyporesponsive episodes (HHE), inconsolable
crying and anaphylaxis.

Severe AEFI are considered serious by definition if they:
* resultindeath

* arelife-threatening

* require hospitalization

* resultin prolongation of existing hospitalization

* resultinpersistent or significant disability/incapacity
* resultinacongenital anomaly/birth defect
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Vaccine adverse reactions previously unknown or partially known are
caled ‘signals . All signals need acomprehensive scientific evaluation
to establish causality.

Surveillance of AEFI

All AEFI should be reported to the Epidemiology Unit, with copiesto
MOH and Regional Epidemiologist of the patients area of residence,
irrespective of itsbeing detected by the public or private sector services'.
Refer to the list of AEFI which need to be notified (Annex 1V).

AEFI may be detected in medical institutions when affected patients
seek treatment. The OPD of these institutions, paediatric wards and
surgical wards are the potential placesto detect AEFI. Therefore, it is
important that rel evant health workersin both public and private hospitals
aremade aware of AEFI and the notification process. AEFI notification
istheresponsibility of atreating clinician. For thereporting of AEFI, the
Epidemiology Unit hasdevel oped aNatification Form (Annex V, available
at www.epid.gov.Ik). All healthcareingtitutions (public and private) and
clinicians are expected to use this format to notify*.

It is important that all AEFI are recorded in the relevant cage of the
Child Health Development Record (CHDR) by the treating medical
officer/medical specialist and notified to the MOH of the area where
the patient resides, with copies to Regional Epidemiologist and
Epidemiology Unit using AEFI Notification Form 1 (Annex V).

SLMA GUIDELINES AND INFORMATION ON VACCINES | EIGHTH EDITION | 2023 393



WHO AEF| Database

y

" National AEF| Database

Epidemiology Unit L__
[ wer ||
‘e (o |+ AEFI Monthly Consolidated return
=== RDHS Office
Ouarety RE |
5 Confomace J

" AEF! Notification Form |

[ T — |
ﬂ rsovernment;‘[’rmte Hospitals
L /[MOH] ;

t A Teapsinter

‘ Immunization Clinic - ﬂ

| 79 PR

Figure: AEFI surveillance system in Sri Lanka®

All suspected AEFI-rel ated deaths need to be notified to the Epidemiol ogy
Unitimmediately, by thetreating clinician or the health careinstitution
by telephone (011 269 5112) or fax (011 269 6583). All deaths suspected
to be linked with immunization require a post-mortem investigation
performed by the consultant IMO°.

Anaphylaxis reactions following immunization need to be reported to
the Epidemiology Unit with copiesto MOH and Regiona Epidemiologist
of patients' residential areausing aseparate anaphylaxisreporting form
(Annex VI).

All reported serious cases of AEFI should be investigated by the
respective MOH. The Epidemiology Unit with the collaboration of the
Regiond Epidemiologistwill investigatea| desthslinked to immunization.
All AEFI-related deaths and selected serious AEFI will be referred to
the National AEFI Expert Committee for causality assessment.
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For vaccines used only in the private sector: All AEFI following
administration of these vaccines should be reported to the National
Medicines Regulatory Authority (NMRA) with copies to MOH and
Regional Epidemiologist of the patient’s area of residence and to the
Epidemiology Unit by the healthcare provider and local agent of the
relevant vaccine. Any death following administration of such vaccine
should be reported to both NM RA and the Epidemiology Unit, within 24
hours®.
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CHAPTER 37

MANAGEMENT OFANAPHYLAXIS
FOLLOWINGIMMUNIZATION

I ntroduction

naphylaxisis defined by the World Allergy Organization as“a

serious systemic hypersensitivity reaction that isusually rapid

inonset and may causedeath™?. Itispotentially lifethreatening.
Theclinical featureslie along aspectrum of severity, frommild objective
breathing difficulty (mild wheezing) to circulatory “ shock” and/or collgpse
(anaphylactic “shock™)?. The incidence of anaphylaxis following
immunizationisrare, estimated to be 1-10 cases per million doses®. The
onset isgenerally within an hour after immunization, but may be delayed
for up to 12 hours®.

Anaphylaxisfollowingimmunizationisusually dueto alergy toexcipients.
These include egg (yellow fever vaccine), gelatin (usualy MMR,
varicella, live JE and yellow fever vaccines)* and bovine serum albumin
(BSA) (MMR, varicella, live JE, rabiesvaccines)®. Patientswith allergy
to cow’smilk or red meatsmay beallergic to vaccines containing gelatin
or BSA*%. Recently, alergy to galactose-a-1, 3-galactose (alpha-gal),
resulting in delayed allergy to red meats, was implicated in alergy to
vaccines (MMR and varicella)®. Anaphylaxisfollowing administration
of the Pfizer-BioNTech SARS-CoV-2 vaccine, reported to be 11.1 cases
per million doses, was believed to be due to polyethylene glycol 2000,
whereas anaphylaxis to the Astra Zeneca vaccine was thought to be
due to polysorbate 80, both of which are excipients’. It isalso possible
that the reactionsto the Pfizer BionTech vaccine was dueto PEGylated
lipid nanoparticles surrounding the mRNA or isnon |gE mediated where
complement activation related pseudo alergy (CARPA), with IgG or
IgM antibody directed against PEG activating complement resulting in
the symptoms®.
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Anaphylaxis following routine vaccination is rare but could be fatal®.
Hence, immunization service providers must be able to recognize the
symptomsand signs of anaphylaxis. A fainting attack (vasovagal episode)
maybe mistakenly diagnosed as anaphylaxis. The features useful in
differentiating afainting attack from anaphylaxisaregivenin Table 1*°.

Table 1. Differencesbetween afainting attack and anaphylaxist®

Clinical Fainting attack Anaphylaxis
features
Timing Immediate, usually Usually within 15 minutes, but can
within minutes or occur within hours of vaccine
during vaccine administration
administration
Skinand Generalised pallor, Itching (in children especially
mucous cold clammy skin forehead, handsand ears), tingling
membranes around lips, generalised erythema,
urticaria, swelling of lipsand face
Respiratory Normal respiration; Cough, wheeze, hoarseness, stridor
system may be shallow, but or signs of respiratory distress
not laboured (E.g. tachypnoea, cyanosis, rib
recession) upper airway swelling ,
(lip tongue, throat, uvula or larynx)
Cardiovascular Bradycardia, weak/ Tachycardia, weak/absent carotid
absent peripheral, pulse | pulse
strong carotid pulse Rarely, bradycardia following
Hypotension — usually tachycardia

transient and correctsin
supine position

Loss of consciousness —
improves once supine or
in head-down position

Hypotension — sustained and no
improvement without specific
treatment (Note: in infants and
young children,

limpness and pallor are signs of
hypotension)

Loss of consciousness— no
improvement once supine or in
head-down position
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Gastrointestinal | Nausea, vomiting Abdominal cramps, diarrhoea,
nauseaand/or vomiting

Central Faintness, light Anxiety and distress, loss of
nervous headednessrelieved COoNsciousness
system by supine posture not relieved by supine posture

Inadultsand older children, themost common immediate adverse event isavasovagal
episode (fainting), either immediately or soon after vaccination. As a precaution,
anyone who complains of giddiness or light-headedness before or after vaccination
should be advised to lie down until free of symptoms. Sudden |oss of consciousness
in young children should be presumed to be anaphylaxis, particularly if a strong
central pulseisabsent. A strong central pulse (E.g. carotid) persistsduring afaint or
convulsion.

Diagnosis

The key to diagnosis involves pattern recognition: Sudden onset of
characteristic symptoms and signs within minutes to hours after
exposureto avaccine. Clinical criteriafor the diagnosisof anaphylaxis
are detailed in Figure 1'%, In infants, anaphylaxis could be difficult to
recognise asthey cannot describetheir symptoms. Some of the signs of
anaphylaxis are normal occurrences in babies; for example, flushing
and dysphoniaafter crying, spitting out after feeding and incontinence.
Healthy infants have alower blood pressure and a higher resting heart
rate than older children and adults. Therefore, age-appropriate criteria
should be used for documenting hypotension and tachycardia'*.
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CLINICAL CRITERIA FOR DIAGNOSIS

Anaphylaxis is highly likely when any one of the following two criteria is fulfilled

Acute onset of an illness (minutes to several hours) with involverment of the skin, mucosal tissue, or
both (e.g. generalized hives, pruritus or flushing, swollen lips-tongue-uvula)

11 Airway/Breathing
Respiratory compromise.

[e0. dyspnea, wheeze-bronchaspasm, stridor, reduced PEF,
hypaxermiz)

and at least one
of the following

1.2 Circulation: Reduced BP
or asseciated symptoms of
end-organ dysfunction.

fe. hypotania [callapse], syncope, incantinence]

13 Other: Severe
gastrointestinal symptoms.

feq. severe crampy abdominal pain, repetitive vomiting).
especially after exposure to non-faod allergens)

@ Acute onset of hyp ion* or bronch or laryngeal involvement* after exposure to a known
or highly probable allergen for that patient (minutes to several hours), even in the absence of typical
skin invelvement.

PEF, Peak expiratory flow; BP, blood pressure.

* Hypotension defined as a decrease in systolic BP greater than 30% from that person's baseline, OR
i. Infants and children under 10 years: systolic BP less than (FOmmHg + [2 x age in years])
ii. Adults: systolic BP less than < 90 mmHg

* Laryngeal symptoms include: stridor, vocal changes, odynophagia.

Figure 1. Key criteria to diagnose anaphylaxis
(courtesy — World Allergy Organization)
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TheWorldAllergy Organization (WA O) hasamended diagnostic criteria
for anaphylaxis'.

Anaphylaxisishighly likely when any one of thefollowing 2 criteriaare
fulfilled:

* Acuteonset of anillness(minutesto several hours) with simultaneous
involvement of the skin, mucosal tissue, or both (e.g. generalized
hives, pruritusor flushing, swollenlips-tongue-uvula)

AND AT LEAST ONE OF THE FOLLOWING:

o Respiratory compromise (e.g. dyspnea, wheeze-bronchospasm,
stridor, reduced PEF, hypoxemia)

o Reduced BP or associated symptoms of end-organ dysfunction
(e.g. hypotonia[collapse], syncope, incontinence)

o Severegastrointestinal symptoms (e.g. severe crampy abdominal
pain, repetitive vomiting), especially after exposure to non-food
alergens

* Acuteonset of hypotension anaphylaxisasaseriouslife-threatening
reaction;

* Or bronchospasm or laryngeal involvement after exposureto aknown
or highly probableallergen for that patient (minutesto sever al hours),
even in the absence of skininvolvement.

Systematic approach to treatment of anaphylaxis

If preciousminutesarelost early inthe treatment of an acute anaphylactic
episode subsegquent management becomes difficult. The basic initial
protocol in any given setting is outlined as steps in Figure 22, After
rapid assessment of the patient’s circulation, airway, and breathing,
treatment should commence promptly and simultaneously.

Positioning the patient

Patients with anaphylaxis should not suddenly sit, stand, walk
or be placed in the upright position.

They should be placed in the supine position. Elevation of the feet is
controversia. The rationale for the Trendelenberg position was that
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elevation of the lower extremitieswould increase blood flow to central
areas, including the heart. However, whilein normotensive patientsand
in the elderly with poor vasomotor control this may not be deleterious
and may even theoretically prevent hypotension, in the hypotensive
patient there is no improvement in cardiac output, blood pressure or
tissue oxygenation. In fact, it may reduce vital capacity and increase
the work of breathing in these patients. In keeping with the conflicting
evidence, placing the patient in the supine position without el evation of
the lower extremities may be the safest option®.

If the patient ishaving respiratory difficulty, the patient may be allowed
to sit up™. Patientswho are breathing and unconscious should be placed
ontheir side (recovery position).

Pregnant patients should lie on their left side to prevent caval
compression®,
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Have a written emergency protocol for recognition and ireatment of anaphylaxis and rehearse it regularly.

Remove exposure to the trigger if possible, eg. discontinue an intravenous diagnostic or therapeutic agent that seems to be

Iriggering symptoms.

Assess the patient’s circulation, airway, breathil
mental status, skin, and body weight (mass).

=g

Promptly and simultaneously,
perform steps 4, 5 and 6.

Call for help: resuscitation team (hospital) or emergency
medical services (community) if avaiable.

Inject epinephrine {adrenaline) intramuscularly in the
mid-anterolateral aspect of the thigh, 0.01 mgkgof a
1:1,000 (1 mgiml) solution, maximum of 0.5 mg (adult)
or 0.3 mg (child); record the time: of the dose and
repeat it in 5-15 minutes, if needed. Most patients
respond 1o 1 or 2 doses.

Place patient on the back or in a position of comion if
there is respiratory distress andior vomiting fatality can
occur within seconds if panent stands of sits suddenly.

When indicated, give high-flow supplemental oxygen
{6-8 Liminute), by face mask or oropharyngeal irway.

g5

Establish intravenous access using needles or
catheters with wide-bore cannulae (14 - 16 gauge).
When indicated, give 1-2 litres of 0.9% (isotonic)
saline rapidly (e.g. 5-10 mLfkg in the first 5-10 minutes
1o an adult; 10 mUkg to a child),

When indicated at any time, perform cardiopulmonary
resuscitation with continugus chest compressions,

At frequent, regular intervals, monitor patient's blood
pressure, cardiac rate and function, respiratory status,
and oxygenation {manitor continuously, if possible),

Figure 22, Immediate steps in managing anaphylaxis
(courtesy — World Allergy Organization)

Note: Cardiopulmonary resuscitation isinitiated with continuous chest compressions
only (hands-only) before giving rescue breaths. |n adults, chest compression should
be performed at arate of 100-120/minute and at a depth of 5-6cm. In children, the
rate should be at least 100-compressions/minute at adepth of 5cm (4 cmininfants).

402
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Adrenaline (epinephrine)

INTRAMUSCULAR ADRENALINE is the most important life-
saving therapeutic agent in the treatment of anaphylaxis and is
therouteof choicefor most healthcare providers. Asinitial treatment,
adrenaline should not be given via the intravenous (1V) route
because of the risk of potentially lethal arrhythmias. In Sri Lanka,
adrenalineismostly under-used or inappropriatel y administered asbolus
dosesviatheintravenous route which contributesto pulmonary oedema
and death.

Table 2 provides details of adrenaline IM dosing according to age and
weight*Y’, Thereislargeinter-individual variability in the responseto
adrenaline. Inclinical practice, it isimportant to monitor the response
and to titrate the dose according to effect. Repeat adrenaline at 5-
minuteintervals as needed (i.e. if breathing becomes more laboured or
level of consciousness decreases). In afield setting, adrenaline may be
administered to amaximum of three doses. Alternateright and left thigh
or arm sites for repeat doses of adrenaline (to maximize absorption of
adrenaline).

DO NOT inject adrenaline directly into an IM immunization site
as it dilates blood vessels and speeds absorption of the vaccine
(i.e. the offending allergen)®.

In patients with spontaneous circul ation, intravenous adrenaline could
cause life-threatening hypertension, tachycardia, arrhythmias, and
myocardial ischaemia™.

Patients who devel op anaphylaxis should be transported to the nearest
hospital after one /multiple doses of adrenaline and other resuscitation
measures, to receive expert help.

Thesection below on 1V adrenaline only appliesto those experienced
in the use and titration of vasopressors in their normal clinical
practice (e.g. anaesthetists, emergency physicians, intensive care
doctors). Patients who are given 1V adrenaline must be monitored -
continuous ECG and pulse oximetry and frequent non-invasive blood
pressure measurements as a minimum.
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FOR SPECIALIST USE ONLY

Table 3%, Intravenous infusion of adrenaline for life-
thr eatening anaphylaxis-induced hypotension who havefailed
torespond to several |M dosesof adrenalineand intravenous
volumer eplacement

For specialist useonly: Ensurepatient ismonitored

Adrenaline IV (1:10,000 contains 100 ug/mL). Never give the undiluted
1:1000 adrenaline concentration V.

With aninfusion pump:
Mix ImL of 1:1000 adrenalinein 1000 mL of 0.9% saline(1ug/mL)

Startinfusion at 0.5 to 1 mL/kg/minute (approximately 30 to 100 mL/hour in
adults) then titrate according to reaction severity

e Moderateseverity

Adrenaline 1 mg in 100 mL sodium chloride 0.9% at 0.5 mL/kg/hour
(0.08 ug/kg/minute)

» Severe(hypotensiveor hypoxic)

Adrenaline 1 mgin 100 mL sodium chloride 0.9% at 1 mL/kg/hour
(0.17 pug /kg/minute)

Children

Since, childrenwith life-threatening anaphylaxisusually have bronchospastic
reactions, absorption of adrenalinefromintramuscular siteisvery good and
itisdifficult to assesshlood pressurein small children, it isprobably safer to
avoidV adrenalinein small children unlessthe childistreated in an emergency
critical care areaunder specialist supervision.

If you do not have an infusion pump, use a standard giving set.

Adrendine 1: 1,000, 1 mgin 100 mL sodiumchloride0.9%1V, at approximately
100 mL/hour which is~1 drop per 2 seconds for an adult for most standard
drip sets. Titrate rate up and down according to response and side effects.

 Titrate up or down according to response, aiming for lowest effective
infusion rate.
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e Wait for 5 to 10 minutes after achange in the infusion rate to assess the
response.

¢ Reducetherateimmediately if signsof adrenalinetoxicity (tachycardia,
tremor and pallor in association with anormal or raised blood pressure)
develop. Persisting or worsening cough associated with pulmonary
oedemais an important sign of adrenaline overdose and toxicity.

¢ As the reaction resolves, an infusion that was previously therapeutic
can quickly start to have toxic effects. Therefore, when features of
anaphylaxisimprove, begin reducing theinfusion, aiming for around half
the starting rate if possible.

e One hour after the resolution of all symptoms and signs, wean the
infusion over another 30 minutes and stop.

Table 4. Potential side-effectsand toxic effects of adrenaline

After the usual recom- Side effects: Pallor, tremor,
mended therapeutic dose and anxiety, pal pitations, dizziness,
route for anaphylaxis: headache; these symptoms

indicate that a pharmacologic
dose has been injected

With adrenalinein thefollowing Toxic effects: Pulmonary
scenarios. oedemaventricular arrhythmias,
hypertension,

1 Overly rapid intravenousinfusion )
) Prolonged use can result in

3. Dosing error (commonest error is causeof elevated blood concen-
using 1:1000 strength meant for trations of lactic acid), renal
IM injection for IV administration) necrosis and tachyphylaxis.

Acute coronary syndromes
called “Kounis syndrome”
(angina, myocardial infarction,
arrhythmias) can also occur
in untreated anaphylaxis in
patients with known coronary
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artery disease, in those in whom
subclinical coronary artery
diseaseisunmasked, and evenin
patients (including children)
without coronary artery disease
in whom the symptoms are due
to transient vasospasm

Note: Reasons for apparent lack of response to adrenaline:

Error in diagnosis, patient suddenly stands or sits (or is placed in the upright
position) after adrenalineinjection; rapid progression of anaphylaxis; patient
taking a beta-adrenergic blocker, ACE inhibitor or other medication that
interfereswith adrenaline effect; adrenalineinjected too late; dosetoo low on
mg/kg basis; adrenalineis past expiry date; not enough injection force used;
route or injection site not optimal .

| Soreadrenalineat lessthan 25°C and protect from light

Oxygen (give as soon as available)

Initialy, givethe highest concentration of oxygen possible using amask
with an oxygen reservoir. Ensure high flow oxygen (usually greater
than 10litresmin-1) to prevent collapse of the reservoir during inspiration.
If the patient’s trachea is intubated, ventilate the lungs with high
concentration oxygen using aself-inflating bag. Continuous monitoring
of oxygenation by pulse oximetry isdesirable.

Supplemental oxygen should be administered by face mask or by
oropharyngeal airway at aflow rateof 6-8 L/minto (1) al patientswith
respiratory distress, (2) those receiving repeated doses of adrenaline or
(3) presence of concomitant asthma, other chronic respiratory disease,
or cardiovascular disease.

Fluids (give as soon asavailable)

During anaphylaxis, large volumes of fluidsleavethe patient’scirculation
and enter theinterstitial tissue; therefore, rapid intravenous infusion of
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0.9% isotonic saline (normal saline) should be commenced as soon as
the need for it is recognized. Give 1-2 litres of 0.9% saline rapidly:
5-10mL / kginthefirst 5-10 minutesto an adult, or 10mL/kgto achild.
The rate of administration should be titrated according to the blood
pressure, cardiac rate and function and urine output. All patientsreceiving
such treatment should be monitored for volume overload.

Antihistamines

Antihistamines are no longer considered drugs of choice in the initial
treatment of anaphylaxis because they do not relieve life threatening
respiratory symptoms or shock. Concerns are about:

¢ Slow onset of action relative to adrenaline

* Potential harmful effects on the central nervous system such as
somnolence and impairment of cognitive function mainly with first
generation H_-antihistaminesand

* Lack of supporting evidence from randomized controlled trial s+

Although the evidence to support their use is weak, there are
pharmacologically logical reasons for them. Antihistamines (H,-
antihistamine) may help counter histamine-mediated vasodilation and
bronchoconstriction and have the virtue of safety. It should be used
only after patient is stabilised with adrenaline and fluids. H,-
antihistaminesarerecommended in only afew anaphylaxisguideinest®
as the evidence from randomized placebo-controlled trials is not
strong. H,-antihistamine, administered concurrently with an H.-
antihistamine, may potentially contribute to decrease in flushing,
headache, and other symptoms, See Table 5 for dosing schedule.

Note:

* Sedating antihistamines IV or oral are best avoided as side effects
(drowsiness or |ethargy) may mimic some signs of anaphylaxis.

* |njectable promethazine should not be used in anaphylaxis asit can
worsen hypotension and cause tissue necrosis'.
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Corticosteroids

Thebenefit of corticosteroidsin anaphylaxisisunproven’, Thelatest
guiddines suggest against administering glucocorticoids or antihistamines
as an intervention to prevent biphasic anaphylaxis®.While the use of
steroids was believed to reduce protracted anaphylaxis or late phase
reactions, arecent systematic review and meta-analysis concluded that
steroid use did not affect the likelihood of alate phase reaction®. They
may be helpful for asthmatics and could be used as adjuncts’. The
onset of action takes severa hours. It should not be used instead of
adrenaline®"", It isgiven only after the patient’s condition is stabilized
with adrenaline and fluids. For the dosing schedule see Table 5.

Beta-2 adrenergic agonists

Selective beta-2 adrenergic agonists such as salbutamol or terbutaline
aresometimesgivenin anaphylaxisasadditional treatment for wheezing,
coughing, and shortness of breath not relieved by epinephrine. But never
substitute these medications for adrenaline because they have minimal
alpha-1 adrenergic agonist vasoconstrictor effects and do not prevent
or relievelaryngeal oedemaand upper airway obstruction, hypotension,
or shock.

Table 5. Pharmacologic treatment once patient’s condition is
stabilized with adrenalineand fluids**-

Drug Route of Dose Dose
administration (adult) (child)

Cetirizine Singledaily dose 10mg e 6m-2yrs:25mg
by mouth e 2-5yrs: 2.5-5mg

* >5yrs: 5-10 mg

Chlorphenamine | 1V infusion 10mg e <6m: 250 ug/Kg
e >6mto6yrs 25mg
e 6-12yrs: 5mg
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Hydrocortisone | Administer IM Above >12 2mg/kg every
or IV slowly years: 6 hours
200mg * <6 m: 25 mg
Repeat every 6 h Follow up * 6 m-6 yrs. 50 mg
asneeded with ¢ 6-12 yrs: 100 mg
prednisolone Follow up with
50mgorally prednisolone 1 mg/kg
daily for up to amaximum of
4 days 50mg oraly daily for
4 days
Methyl- \% 50-100 mg 1mgkglVv
prednisolone Every 6 h (max 50 mg)
asrequired
Ranitidine IV orora 50mg 1mg/kg
Every 8 h (max 50 mg)
Salbutamol Vianebulizer or 5mg by 5-10 puffs using MDI
metered nebuliser, or 2.5-5mg by
doseinhaler driven by nebulization
(MDI) oxygen at
(for respiratory least
symptoms) 8 L/minute),
Every 20 min or continuous
or continuous actuations of
MDI 8-12
puffs of
100 mcg of
sal butamol
Adrendine Nebulization Upto5mL Upto5mL (5 mg)
(2:1000) every 20 minutes (5mg)
(for upper to 1 hour
respiratory
tract symptoms
such as stridor)

Observation and discharge from hospital

Patientswho have had a suspected anaphylactic reaction (i.e. an airway,
breathing or circulation (ABC) problem) should be treated and then
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observed for at least 6-8 hoursin ahospital with facilities for treating
life-threatening ABC problems. They should bereviewed by aconsultant
and a decision made about the need for further treatment or a longer
period of observation.

Patients with agood response to initial treatment should be kept under
observation for up to 24 hoursif they have

e severe reactions with slow onset.

* ahistory of severe asthma or a severe asthmatic component in the
current episode.

* thereis a possibility of continuing absorption of alergen such as
vaccines.

* aprevious history of biphasic reactions.
* the anaphylactic episode in the evening or at night.
e difficulty in accessing emergency carein case of deterioration.

Serum tryptase

The specific test to hel p confirm adiagnosis of an anaphylactic reaction
is measurement of mast cell tryptase. Tryptase is the mgjor protein
component of mast cell secretory granules. In anaphylaxis, mast cell
degranulation leadsto markedly increased blood tryptase concentrations.
Tryptase levels are useful in the follow-up of suspected anaphylactic
reactions. Tryptase concentrations in the blood may not increase
significantly until 30 minutes or more after the onset of symptoms, and
peak 1-2 hours after onset. The half-life of tryptase is short (approxi-
mately 2 hours), and concentrations may be back to normal within 6-8
hours, so timing of any blood samplesisvery important. Blood samples
for measurement of tryptase levels should be collected and sent to the
Medical Research Institute, Borella (MRI).

Sample timing

Thetimeof onset of the anaphylactic reaction isthetimewhen symptoms
werefirst noticed. It isimportant that thistimeis accurately recorded.

e Minimum: one sample at 1-2 hours after the start of symptoms.
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* |deally: Twotimed samples:

o First samplefrom 30 minutesto 3 hours (up to 6 hours acceptable)
after the start of symptoms.

o Second sample preferably at 24 hours or in convalescence (for
example in a follow up allergy clinic). This provides baseline
tryptaselevels—someindividualshave an elevated baselinelevel.

Serial samples have better specificity and sensitivity than a single
measurement in the confirmation of anaphylaxis.

Sample requirements
* Useaserum or clotted blood sample.

* Record the timing of each sample accurately on the sample bottle
and request form. State on the request form the time of onset of the
reaction (symptoms). Record on the sample bottle the number of
minutes or hours after the onset of symptoms the sample was taken

* Aslittle as 0.5 mL of sample can be enough (children), but 5 mL
(adults) is better.

e Optimally, store the serum from spun samples at 40-80°C for up to
48 hours. For longer delays, the serum sampl e should be stored at —
20°Cinthelocal laboratory beforedispatch to areferencelaboratory.

* [For post mortem (PM) specimen, serum tryptase may be assessed if
the patient had died within 30 minutes — 6 hours after the onset of
anaphylaxis. The PM should have been carried out within 24 hours
of death. The sample should be taken from the femoral artery, and
processed as mentioned in 4.

* Haemolysed samples will not be accepted.

Notification

It is mandatory that all vaccine associated anaphylaxis be reported to
the Epidemiological Unitintheformat given asan annex in thisbook.
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CHAPTER 38

STORAGEAND TRANSPORT
OFVACCINES

to proper storage and handling of vaccines. Vaccines exposed

to temperatures outside the recommended ranges can have
reduced potency and protection. In addition, there are certain vaccines,
which are sensitive to light. Storage and handling errors can cost
thousands of rupees in vaccine wastage and need for revaccination.
Errors can also result in the loss of patient confidence when repeat
doses are required. It is better not to vaccinate than to administer a
dose of vaccine that has been stored improperly. Every facility that
stores vaccines should have detailed written protocols for routine
and emergency vaccine storage and handling. These protocols should
be easily accessed by all staff members and should be updated
annually.

The control of vaccine-preventabl e diseasesisattributable, in part,

Vaccines are sensitive to heat and freezing and, therefore, should be
stored and transported at the correct temperature from the time they are
manufactured until they are used. The system used for keeping and
distributing vaccines in the recommended condition is called the
cold chain.
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Heat sensitivity of vaccines

Most sensitive to heat » | east sensitive to heat
GroupA | Group B | Group C Group D GroupE |Group F
Ord Influenza | Inactivated | Cholera Bacillus Hepatitis B
poliovirus poliovirus DTaP- Calmette- | Hib
(OPV) (IPV) hepatitis Guérin (freeze-dried)

B-Hib-1PV (BCG) Meningo-
Japan@e. - (hexavalent) coccal A
encephalitis Human Preumo-
(live) DTwP or papillo- coccal

DTwP-hepatitis | mavirus
Meades- B-Hib (HPV)
mumps- (pentavalent)
rubella Hib (liquid) Japanese
(freeze-dried) encepha-

Rotavirus litis

(liquidand (Killed)

freeze-dried)

Tetanus,
Yellow fever DT, aTd,
(freeze-dried) Tdap

Freeze sensitive vaccines!

DO NOT FREEZE THESE VACCINES

e DTaP-hepatitis B-Hib-IPV (hexavalent)
* DTwP or DTwP-hepatitis B-Hib (pentavalent)
* HepatitisB (Hep B)

e Hib(liquid)

Human papillomavirus (HPV )
Inactivated poliovirus (IPV)
Influenza

Pneumococcal

Rotavirus (liquid and freeze-dried)
Tetanus, DT, aTd, Tdap

Cholera
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Non-adherence to the recommended cold chain conditions results in
reduction of vaccine efficacy leading to vaccinefailure. It can also lead
to an increased risk of adverse reactions following immunization,
particularly after the use of unduly frozen vaccines. Depending on the
nature of the product, vaccines can be damaged either by exposure to
heat or freezing'. With the present distribution system in Sri Lanka, no
vaccines should be stored frozen at the facility level. At the national
level (long term storage >6 months) it is recommended to store OPV
and MMR in -20°C freezer rooms.

Exposureto heat over time can be monitored using vaccinevia monitors
(VVM) and the changein colour will guide decisions on the suitability
of vaccinesfor use. During storage and transportation of freeze-sensitive
vaccines(eg. DTR, TT, DT, aTd, hepatitis B and Hib) therisk of freezing
is greater than the risk of heat exposure.

This chapter provides general guidelines on storage of vaccines.
However, manufacturer’s product information and packageinsertsshould
be referred to, for specific and detailed information about storage and
handling of specific vaccines.

Sensitivity to light:

Somevaccinesarevery sensitiveto light and | ose potency when exposed
toit. Such vaccines should always be protected against sunlight or any
strong artificial light, and exposure should be minimized. Vaccinesthat
areassensitivetolight asthey areto heat include BCG, meas es-mumps-
rubella. These vaccines are often supplied in dark glass vialsthat give
them some protection from damage due to exposure to light; but they
should be kept in their secondary packaging for aslong as possible to
protect them during storage and transportation.

Storage temperature for vaccines?

Ice-lined refrigerators are specially designed for vaccine storage.
Domestic refrigerators are not recommended as they do not have
good temperature control and cannot keep vaccines cool during
power failures of more than one to two hourst.
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A vaccine storage unit should be placed in awell-ventilated room with
space around the sides and top and at least 4 inches between the unit
and awall.

All inactivated vaccines require refrigerator storage temperatures
between 2-8°C, with a desired average temperature of 5°C. An open
vial of oral polio vaccine could be kept at 2-8°C for amaximum period
of four weeks (28 days). Storage of oral polio vaccine for a longer
duration (>6 months) should bein afreezer compartment. Store frozen
vaccines (varicella, MMR) in afreezer between -50°C and -15°C
(-20°C is recommended).

Storage and transport of RNA vaccines

BioNTech/Pfizer COVID-19 vaccine requires storage at — 80°C with
ashelf life up to 12 months, whereas the Moderna COVID-19 vaccine
requires storage at -20°C with the same shelf life. Specia packaging
with dry ice (-78.5°C) is used for the BioNTech/Pfizer vaccine during
transport. Both unopened Pfizer and ModernaCOVID-19 vaccinevias
can be stored for up to 1 month at 2-8°C.

Storage of vaccines in a refrigerator: (Fig. 1)

* The temperature of the refrigerator should be allowed to stabilize
prior to storing vaccines. New refrigerators need 2 or more days of
operation to establish astable optimal operating temperature prior to
storage of vaccines.

* Thetemperature of the main compartment of the refrigerator should
range between 2-8°C.

* Every vaccine-containing refrigerator should have a calibrated
thermometer and an electronic temperature monitoring device for
monitoring temperature twice a day.

* |f, atany time, it isdiscovered that stored vaccines have been exposed
to temperatures outside the recommended ranges, these vaccines
should remain properly stored — but segregated and marked “Do
NOT Use” until guidance can be obtained.
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Do not keep vaccineswith VVMsthat have reached, or are beyond,
their discard point. Do not keep reconstituted vaccinesfor more than
six hours, or after the end of an immunization session. Discard al
theseitemsimmediately.

All vaccine storage refrigerators should have generator backup.
Ideally, the generator should be automatic.

In case of a power failure, do not open the refrigerator. Take
immediate steps to restore power.

Ice-lined refrigerators could maintain the required temperature for
up to 24 hours if door is kept unopened. However, the domestic
refrigerators cannot maintain the temperature for over eight hours.
If these time periods areto be exceeded, take measuresto transfer
the vaccines to another storage facility.

Multi-socket outlets should not be used for connecting therefrigerator
to a power supply, because of the danger of being accidentally
disconnected. Alternatively, plug guards or safety-lock plugs
could be used to prevent the refrigerator from being inadvertently
unplugged.

Combination freezer/refrigerator unitswith one exterior door are not
recommended for storage of vaccines as the risk of freezing of
vaccines is high®. If this type of refrigerator is used, the vaccines
that are sensitive to freezing should not be stored on the shelf
immediately bel ow the freezer compartment and should be kept away
from the sides and bottom of the refrigerator where freezing could
occur.

Therefrigerator door shelves should not be used for storing vaccines
Do not store expired vaccines in the refrigerator.

Food, drinks and other medications should not be stored in the
refrigerator used for storing vaccines.

Vaccines with names that sound alike or ook alike should not be
stored next to each other, e.g. DTaP and Tdap.
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» Storefrozenice-packsin the freezer compartment to be used during
transport of vaccines.

* Place water bottles where vaccines are not stored, such as the door,
top shelf, and on the floor of the storage unit to stabilize the
temperature of the unit.

* Thedoor of the refrigerator should not be opened frequently.

* Therefrigerator should not be packed solid and leave plenty of space
so that air can circulate freely around vaccines and diluents.

Open vial policy®

Opened multi-dose vials of liquid vaccines from which one or more
doses have been removed, using standard sterile procedures, may be
used within 28 days, if all of the following conditions are met:

* The expiry date has not passed; and

* Thevaccineis approved for use for up to 28 days after opening the
vid, and

* Viashave been stored under appropriate cold chain conditions; and
* TheVVM onthevidl, if attached, has not reached the discard point.

K eep opened multi-dosevialsof OPV, DPT, TT, DT, ard, IPV, hepatitis
B and liquid formulations of Hib that meet the conditions above, in a
special box inthe main section of therefrigerator, so that you remember
to use them first in the next session (Figure 1).

Discard opened vials of any vaccine (including single dose and muilti
dose, liquid and freeze dried) immediately, if any of the following
conditionsapply:

 Sterile procedures have not been followed when handling the vaccine
vids

* |f thereisevidence of contamination, such asfloating particlesinthe
vaccine

* When you suspect that the vaccine has been contaminated.
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Note:

* Liquidvaccinesto which the statement above appliesinclude bOPV,
DPT, TT, DT, aTd, IPV, hepatitis B, and liquid formulations of Hib.

* Freeze-dried vaccines, whichinclude BCG, MMR, yellow fever and
freeze dried formulations of Hib, must be discarded six hours after
reconstitution or at the end of the immunization session whichever
comes earlier. Open vial policy is not applicable for freeze dried
vaccines.

-
BC_G aPv \ LJEV “ 1 MMR
Diluents h[mnr‘nl:-‘ ilugnts

Figure 1. Storage of vaccines in a refrigerator*

Diluent

Diluent vials must NEVER be frozen. If the manufacturer supplies a
freeze-dried vaccine packed with itsdiluent, ALWAY Sstore the product
between 2-8°C. Only the diluent supplied by the manufacturer should
be used for reconstitution of the index freeze-dried vaccines'.

Temperature monitoring systems

Regular temperature monitoring is vital for proper cold chain
management. A calibrated temperature monitoring device, preferably
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with abuffered probe, should be placed as close as possibleto vaccines.
The temperature should be monitored twice daily in the morning and
before leaving at the end of the day. Post a temperature log on each
storage unit door or nearby in areadily accessible and visible location.
Dataof electronic temperature monitoring device need to be monitored
regularly. If the temperature of the refrigerator is below 2°C or above
8°C, immediate corrective action should be taken.

Thermometers (Figure 2)

Useonly calibrated thermometerswith a Certificate of Traceability and
Calibration. Calibration of thermometersiscarried out at the Sri Lanka
Standards Institute (SL SI) and the Industrial Technology Institute (ITI)
in Colombo. Dia thermometers are no longer recommended by the
WHO because they lose their calibration over time, especiadly if they
are dropped.

B 8 & B8

aohs

Figure 2. Dial thermometer and stem thermometer

Electronic temperature monitoring devices (Figure 3)

Digital electronic temperature monitoring device is the recommended
method for temperature monitoring. It should havethefollowing features.
A digital display easily readable from outside the unit; a detachable
probe in a buffered material, which more closely reflects vaccine
temperatures rather than air temperature in the unit; an alarm for out-
of-rangetemperatures; current and minimum and maximum temperature
accuracy within +/- 0.5°C; alow battery indicator; memory that stores
30-60 day readings. The probe should be placed in the centre of the
storage unit?.
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Electronic temperature monitoring devices are electronic, automatic,
continuous, temperature monitoring devices which provide assurance
of temperature maintenance during transport and in refrigerators. They
are useful when there is no person to monitor temperature. One of the
primary benefits of using electronic temperature monitoring devicesis
the ability to automatically collect data on changesin temperature on a
24-hour basis. They measure the temperature using sensors and are
generally small, battery powered and portable. They are equipped with
a microprocessor and an internal memory for data storage. Some
electronic temperature monitoring devices utilize software to access
and analyse the stored data using a computer, while others have alocal
interface device (keypad, LCD) where the data is displayed. In more
advanced types, the data can be stored even up to 120 days. However,
it is recommended that twice daily manual temperature recording be
continued, irrespective of the use of electronic temperature monitoring
devices, dueto reported failuresin el ectronic monitoring systems.

Figure 3. Electronic temperature monitoring device

These devicesare placed with thevaccineload in avaccinerefrigerator.
They record the refrigerator temperature at no more than 10-minute
intervals and show the temperature history for any day in the last 30
days. Aslong asthe temperature has remained within the recommended
range, the device displays “OK” or a “v"”symbol. Several types of
el ectronic temperature monitoring devicesare prequalified by the WHO
and Figure 3 shows an example.
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Electronic temperature monitoring device should be placed in an
appropriate position where they can be read easily and are unlikely to
be damaged. If the refrigerator is used to store vaccines that are not
freeze-sensitive, place the device on top of the load, in the warmest
part of the refrigerator. If the refrigerator is used to store any freeze-
sensitive vaccines, the device should preferably be placed in the col dest
part of the refrigerator. This will be the bottom of a basket in chest
refrigeratorsor nearest to the evaporator platein front-opening models.

All temperature monitoring devices, drift over time, which affectstheir
accuracy. Because of this, temperature monitoring devices should
undergo periodic calibration every 1to 2 years'.

Cold chain monitoring systems
Vaccine vial monitors (VVM)

VVM is alabel fixed to the outer surface of the vaccine via which
contains heat-sensitive material. VVM will measure increases of
temperature, but not reductions of temperature. They register cumulative
heat exposure over time. The combined effects of time and temperature
causetheinner square of theVVM to darken, gradually andirreversibly.
A direct relationship exists between the rate of colour change and
temperature. The lower the temperature, the slower the colour change
and the higher the temperature, the faster the colour change (Figures
4aand 4b).

4 wial of
freeze-dried
waccine
ampoule of
freeze-dried
wacrine

vial of liquid
vaccing

Figure 4a. Location of vaccine vial monitors
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Inner square lighter than outer circle.

If the expiry date has not been passed,
USE the vaccine.

At a later time, inner square still lighter than
outer circle. If the expiry date has not been
passed, USE the vaccine.

Discard point:

Inner square matches colour of auter circle.
DO NOT use the vaccine.

Inform your supervisor.

Beyond the discard point:

Inner square darker than outer circle.

DO NOT use the vaccine.

Inform your supervisor.

Figure 4b. Interpretation of the vaccine vial monitor?

The Freeze-tag™ and Freeze Watch™ which were used as indicators
for detecting freezing are no longer used asthe currently manufactured
€l ectronic temperature monitoring devices could detect both minusand
plus temperature ranges.

Shake Test

The shaketest is carried out when thereis an indication or suspicion of
exposureto freezing temperatures. However, in the following instances
the vaccine vials should be discarded immediately without subjecting
them to a shake test

¢ When avaccinevial isfound to be frozen

* When asuspect vial cannot produce a homogenous sol ution after
shaking

The “Shake test” is carried out on adsorbed vaccines (eg. DTPR, DT,

ard, TT) or liquid vaccines (eg. hepatitis B) suspected as having being

exposed to freezing temperatures likely to have damaged them.

426 SLMA GUIDELINESAND INFORMATION ON VACCINES | EIGHTH EDITION | 2023



The Shake Test procedure®: (Figure 5)

Obtain a vial of vaccine of the same batch from the same
manufacturer and freezeit to asolid state for at least 10 hrsat -10°C
and let it thaw. Thisisthe control vial.

Choose your test vial from the batch suspected as having been
frozen.

Shake vigorously the test and control vials together in one hand for
10-15 seconds.

Allow to rest on atable.

Compare the sedimentation rates of the deliberately frozen control
vial with the suspect vial.

If the test via has a sedimentation rate similar to or faster than the
control vial the batch of vaccines should not be used

Deliberately Frozen Control Suspect Vials
Vial

USE THIS VACCINE
If the sediments
in the suspect vial
settle more slowly,
the suspect vaccine
may be used.

=

=

thick e [

sediment

DO NOT USE
THIS VACCINE
If the sediments

in the suspect vial
settle at the

same rate, the
suspect vaccine
may NOT be used.

Figure 5. Interpretation of the shake test to
determine damage due to freezing of vaccines®

Transport of vaccines to outreach health centres

Vaccine carriers (Figure 6) are used for this purpose. They areinsul ated
containers that, when lined with frozen ice-packs (Figure 7), keep
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vaccines and diluents cold during transportation. These are also used
for temporary storage of vaccines when the refrigerator is being
defrosted. Vaccine carriers may not be used for storage of vaccine
beyond 12 hours.

Placing adsorbed vaccine vials, such as TT, DTP, and liquid
vaccines, such as hepatitis B, in direct contact with ice cubes is
not recommended as this could damage the potency of vaccines.
The floatation of opened vials on melting ice may also lead to
contamination of contentsin vials.

Figure 6. Vaccine carrier Figure 7. lce-packs

Procedure for packing the vaccine carrier

* Remove the ice packs from the freezer.

» Wait for ice packs to be “conditioned” i.e. when the ice core of the
pack starts moving (approximately 20-30 minutes in warm weather
conditions).

* Place the frost-free ice packs around the inside walls of the carrier.

* Place the vaccines and diluents in a plastic container to prevent
damage due to condensation.

» Take precautions to prevent vulnerable vaccines from being frozen
(by keeping them in their packaging or wrapping a sheet of paper
around or placing them in aplastic container).
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* Securethelidtightly.

* During immunization the foam pad supplied with the carrier should
be used as a temporary lid to securely hold opened vials, while
protecting unopened vialsin the cool chamber below.

Freeze-preventive vaccine carriers

Standard vaccine carriers suffer from design limitationsthat contribute
to freezing risks; they do not have built-in partitions or barriersto prevent
direct contact between vias and the ice packs. Consequently, the
responsibility for avoiding accidental freezing rests entirely with a
healthcare worker’s adherence to the Standard Operating Procedure
(SOP) for “ conditioning frozen ice packs’. This is risky, as there is
alwayssomemarginfor error. To addresstransportation-rel ated freezing
risks for standard vaccine carriers, WHO prequalified freeze-free
carriers are available that would prevent freezing.

Figure 8. Freeze-preventive vaccine carrier

The new freeze-preventive vaccine carrier (FPVC) has an inner liner
that contains foam and athin layer of water as a phase-change material
to separate theice packsfrom the vaccines (Figure 8). Thisliner buffers
the vaccines from direct exposure to ice packs.
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Staff training and education

All personnel who handle or administer vaccines should be trained on
storage and handling policiesand procedures. Training and education of
staff is mandatory when new vaccines are introduced and when there
are any changes to the storage and handling guidelines for a particular
vaccine.

Emergency plans

Each facility should have adetailed written emergency vaccineretrieval
and storage planin the event of refrigerator and/or freezer malfunctions,
during power failures, natural disasters or other emergencies which
might compromise appropriate vaccine storage conditions®.
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CHAPTER 39
VACCINEHES TANCY

I ntroduction

ccess made over the last four decades in improving global
&vaage of routine childhood immunization through the Expanded
ogramme of Immunization (EPI) issubstantial. Between 1980
and 2018, the coverage of thethird dose of diphtheria-tetanus-pertussis
vaccine (DTP3) increased from around 25% to 85% globally?*; similarly,
the coverage of the first dose of measles-containing vaccine increased
from 18% to 85%?2. Despite these improvements, trends over the past
decade point to astagnationin global immunization coverage. Resistance
to further improvement islargely attributed to arisein vaccine hesitancy.
Recent outbreaks of vaccine-preventable diseases (VPDs) around the
globe, including in Europe, United Statesand Africa, highlightstherole
of vaccine hesitancy in parents’ decisionto delay or refuse vaccinesfor
their children®.

What is vaccine hesitancy?

TheWorld Health Organization’s (WHO) Strategic Advisory Group of
Experts on Immunization (SAGE) Vaccine Hesitancy Working Group
defines vaccine hesitancy as a “delay in acceptance or refusal of
vaccines despite the availability of vaccination services’.

Vaccine hesitancy is not vaccine denial. It is very unlikely that one
could convince the people who are determined not to vaccinate their
children. But mgjority of the parents not seeking vaccination are only
hesitant to give vaccines due to many issuesrelated to safety, efficacy,
social, religious or cultural reasons. It isthis group which comprises a
majority of parents that need to be addressed in order to change their
mindsfor vaccination.
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Vaccine Hesitancy Continuum

Figure 1. www.who.int/immunization/sage/meetings/2014/october/
SAGE working group revised report vaccine hesitancy

Recognizing the worldwide spread of vaccine hesitancy and itsimpact
on the global immuni zation programme, in 2019, WHO named vaccine
hesitancy as one of the top 10 threats to global health®.

However, Sri Lanka is blessed with an excellent primary health care
system. Thenational immunization programme, which comesunder their
purview, has maintained an exceptional track record of over 95% of
vaccine coverage for the last three decades for all EPI vaccines.
Superficialy, vaccine hesitancy appears to be a very inconsequential
concern in Sri Lankawith no attention necessary. However, when the
hesitancy is powered by digital media platforms linking the global
community to our doorsteps, it becomes inevitable that the Sri Lankan
public would be infected with doubts about the safety and efficacy of
vaccines. The beginning of such aconfrontation was highlighted by the
appalling response of the public to the appeal made by the government
for the COVID-19 booster. Thisillustrates that vaccine hesitancy does
existin Sri Lanka.

Vaccine hesitancy iscomplex and context-specific, varying acrosstime,
place and type of vaccine. |f asevere adverse reaction occursfollowing
avaccination, the news spreadsrapidly acrossthe country. Panic creates
vaccine hesitancy among the public at least for a period of time (time
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specific vaccine hesitancy). Similarly, vaccine hesitancy following an
untoward reaction may beknownto the public in and around the vicinity
of the incidence (place specific vaccine hesitancy). Some vaccine
hesitancy is tied to a specific vaccine, such as hesitancy based on the
now-debunked yet persistent belief that the MM R vaccine could cause
autisme,

SAGE has identified important drivers or factors for global vaccine
hesitancy. Most of the other causes of vaccine hesitancy could be
parcelled in to these three major key drivers, namely Confidence,
Complacency and Convenience (Three ‘C's).

Confidence

Confidence in vaccine safety and efficacy is crucial. Any doubt about
safety matters alot for parents because vaccines are always given to
normal healthy children. Parents do not want their child to suffer from
even a trivia reaction. An extremely rare but severe adverse event
could paralyse the entire vaccine programme. We have observed this
during COVID vaccination. There were concerns about the possible
associ ation between the A straZeneca and Johnson and Johnson vaccines
and very rare cerebral venous sinus thrombosis®. For most people the
benefits of vaccination for COVID vastly outweigh the risk. Yet the
public perception was different. Perceptions of vaccine safety and
efficacy arethe strongest predictors of vaccine uptake and the majority
of vaccine-hesitant people cite concerns about safety and side effects.

Vaccine hesitancy could also be triggered by anxiety about the
administration of vaccines, including fear of needles’, or by concern
about possible side effects (E.g. concern of adolescent girls who are
anxious about potential reactionsto HPV vaccination). Other concerns
arerelated to vaccineingredients, such asthimerosal, which isused as
apreservative, or adjuvants that boost the effectiveness of vaccines'®.

Complacency

Complacency is strongly associated with lower vaccine uptake. Low
prevalence of certain diseases due to vaccination, may lead to
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complacency. Perceptions among some people regarding personal risk
and disease severity arelow. Some are confident that even if thevaccine
is not given, they would not get severe disease. Some believe that
vaccination is not deemed a necessary preventative action. Other life
and health responsibilities seem moreimportant than vaccination. Some
people believe that religious rituals would protect them from disease.
Somefaithfully believein aternative medicine or folk remediesto prevent
infection than vaccination. Sri Lanka has witnessed similar scenarios
during the recent COVID pandemic. With the blessings of politicians
and the media, aformulasupposed to be given by agoddess became so
popular at the peak of the pandemic that it hindered the vaccination
drivesignificantly.

Convenience

Evidence points to the crucial role of well-planned and convenient
vaccination delivery, emphasizing the role of an easy-to-reach location.
Thesetupin Sri Lankafor the NIP has addressed thisissue, prioritizing
the convenience of the public. Other factors affecting convenience
include willingnessto pay and the financial costsincurred to reach the
vaccination centre.

Vaccine hesitancy matrix (VHM)

A VHM was devel oped by the SAGE Working Group asatool to assess
different reasonsfor vaccine hesitancy in different countriesand regions.
VHM categorizesthereasonsfor hesitancy into “ contextual influences,”
“individual and group influences,” and “vaccine- or vaccination-
specificissues’ that provide abroad framework to understand vaccine
hesitancy*. Each of these three influences further elaborates on the
specific reasons for vaccine hesitancy.

Contextual influences

Contextual influenceswhich include ethnicity, religion, occupation and
socioeconomic status are often overlooked. It does not take account of
the powerful structural factors such as race and access barriers which
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may lead to low vaccine uptake in some groups. European data show
lower intention to be vaccinated against COVID-19 among racial and
ethnic minorities, thosewith lower education, younger people and people
with previously poor compliance with recommended vaccinations!. A
study donein Sri Lankaamong young people between 18-35 years, has
revealed that 55.5% were hesitant to receive the vaccine. The mgjority
(66%) of vaccine hesitancy was in the <30 years female population.
This study also showed that with COVID-19 vaccine, hesitancy had a
phasic pattern. The hesitancy for initial doses was only 37% but went
up to 59% for booster doses and hesitancy future doses was 60%'2.

Individual and group influences

Individual and group influences are, by far, the most observed reason
for vaccine hesitancy. Access to digital media, influence from peers,
friends, family membersand rdligiousleaderscould changeanindividual's
decision to vaccinate.

Vaccine and vaccine related issues

Vaccine and vaccinerelated i ssues are al so driven through digital media.
Vaccine related issues are often specific to individual vaccines. Many
observers point to the 1998 L ancet article by Wakefield et al (retracted
in 2010) as the source of parental fears that MMR vaccination might
cause autism. This was at a time when the search for the cause of
increasing incidence of autism wasalready brewing. The autism vaccine
sagais still lingering on, affecting the uptake of MMR vaccine even
today. In the United States, however, anxieties were more focused on
thimerosal in vaccines as a possible cause of autism®3. The attention to
thimerosal emerged in the context of a larger global movement that
emphasized concerns about mercury in food and drugs and in the
environment. In 1999, as part of areview of mercury-related ingredients
inall food and drugs, the Food and Drug Administration found that the
ethyl mercury content of thimerosal containing vaccinesis essentially
negligible* (ethyl mercury islesstoxic than methyl mercury found in
food such as marine fish). The U.S. Public Health Service and the
American Academy of Paediatrics recommended the authorities to
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removethimerosal from childhood vaccines asaprecautionary measure,
even though there was no evidence of any harm®. This resulted in a
backlash causing public suspicion resulting in a 38% decrease in
thimerosal containing hepatitis B vaccination®®. Another specific vaccine
which has been affected by vaccine hesitancy is HPV vaccine. Among
the many reasons for not vaccinating children with HPV, lack of
knowledge regarding the disease and the vaccine itself was a major
reason in many communities even in countrieslike USY. A descriptive
cross-sectional study conducted among male and female adolescents
aged 14-16 in selected schoolsin Sri Lanka showed that, only 30.89%
participants had heard of HPV infection. Among them 81.3% had overall
poor knowledge regarding HPV infection. Out of all participants, only
30.4% had heard of HPV vaccine'.

Table. Working Group determinants of VHM

Contextual influences

Influences arising dueto historic, ¢ Communication and mediaenvironment
socio-cultural, environmental, health | ¢ Influential leaders, immunization program
system/institutional, economic or gatekeepersand anti- or pro-vaccination
political factors lobbies

 Historical influences
 Religion/culture/ gender/socio-economic
« Politics/policies

¢ Geographic barriers

 Perception of the pharmaceuticd industry

Individual and group influences

Influences arising from personal » Personal, family and/or community
perception of the vaccine or members’ experience with vaccination,
. . including pain
influences of the social/peer . .

) P * Beliefs, attitudes about health and
environment prevention

¢ Knowledge/awareness

¢ Health system and providers—trust and
personal experience

 Risk/benefit (perceived, heuristic)

e Immunization asasocia norm vs. not
needed/harmful
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Vaccine/ vaccination-specific issues

Directly related to vaccine or ¢ Risk/benefit (epidemiological and

vaccination scientific evidence)

« Introduction of a new vaccine or new
formulation or anew recommendation for
anexistingvaccine

e Mode of administration

« Design of vaccination programme/mode
of delivery (E.g. routine programme or
mass vaccination campaign)

¢ Reliability and/or source of supply of
vaccine and/or vaccination equipment

¢ Vaccination schedule

e Costs

¢ Thestrength of therecommendation and/
or knowledge base and/or attitude of
healthcare professionals

Based on the above three primary influences, the SAGE Working Group
developed indicators for vaccine hesitancy that were included as part
of the global WHO/United Nations Children’s Fund (UNICEF) Joint
Reporting Form (JRF) to enable and improve monitoring of trends in
global vaccine hesitancy in 2014; since then, vaccine hesitancy has been
reported by the member countries, annually. From 2014 to 2017, 79-
83% of the 194 member states completed the vaccine hesitancy section
of JRF each year by reporting one or more vaccine hesitancy reason(s).
Out of the hesitancy responses (N=343), 56% were “individual and
group influences’, 29% were “ contextua influences’, and 15% were
“vaccine- or vaccination-specific issues’®®,

Emerging new drivers for vaccine hesitancy

Vaccine hesitancy isavery sensitiveissue. Introduction of new vaccines
to the NIP should be done very cautiously taking into consideration its
impact on the public. Vaccine hesitancy could result from faulty vaccine
implementation. Consequences from the Dengvaxia vaccination
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campaign had asubstantial negativeimpact onthe NIPin the Philippines,
which was considered as a“ massive blow” to the nation’s vaccination
programme. Vaccine confidence plummeted in the Philippines. In 2015,
about 82% of the population reported fedling that vaccineswere generally
safe; thisdropped to 21% by 2018. Additionally, vaccination ratesdropped
in the NIP. For example, measles vaccine coverage was 88% in 2014,
but this decreased to approximately 50% in 2019, and the incidence of
measles increased 10-20 times higher than before the Dengvaxia
controversy®.

Vaccine hesitancy became a significant barrier in the latter part of the
COVID-19 vaccination programme. Globally, there is a general
reluctance to administer booster vaccines. The major reason for the
global COVID-19 vaccine hesitancy isthe confusion resulting from too
many vaccines in the market within a short time span. Thiswas dueto
too much information with varying opinionsin an uncertain setting. Even
health professionalswere confused. General public was skeptical about
the entire process of vaccines coming in to the market with the
introduction of many brands and types of vaccines showing different
efficacy rates against SARS CoV 2 infection. Some vaccines claimed
95% efficacy while others were showing only 50%. Vaccine manu-
facturing methods were different. Most vaccines were made fast-track
to combat the pandemic. Most of the routine protocols were bypassed
to make an accelerated process of vaccine manufacture rather than
following aclosely monitored, thoroughly scrutinized fool proof procedure.
Emergence of adversereactions not described during trialsled to doubts
among the public regarding vaccines. With the COVID-19 pandemic,
myriad of new reasons emanated to fuel vaccine hesitancy.

Communication

Communication has two sides. Delivering information or spreading
misinformation. Vaccine hesitancy aroseglobally asaresult of the second
overcoming thefirst.

Vaccine hesitancy has escalated in scope and scale. The high degree of
vaccine guestioning and reluctance to accept vaccination is amplified
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by social mediaplatforms. In addition, theintroduction of new vaccines
and combinations of vaccines mushrooming during the COVID-19
pandemic, prompts new questions. Consequent searching for freely
availableinformation inalandscape of misinformation and disinformation
alongside accurate, scientifically based information confused the public.

At the 2020 Munich Security Conference, Director General of WHO,
guoted “ besidesthe COVID-19 pandemic, theworldisalso fighting an
‘infodemic’ of a few facts, mixed with fear, speculation and rumour
which, within the context of ongoing uncertainties and knowledge gaps,
has been amplified through technology and social mediaplatforms’2t.

Anti-vaxxersare using modern communication methods more effectively
than vaccine advocates. Cherry-picked scientific data, half-truth
information and distorted scientific literature are being used by anti-
vaccine lobbyists to change the minds of the public effectively and
convincingly. A study in Italy investigated YouTubevideo content between
2007 and 2017 that focused on the suspected link between the MMR
vaccine and autism?. The study showed that negative videos about the
MMR vaccine outnumbered positive ones by a factor of 3, with the
negative videos morewidely viewed. A number of studiesinvestigating
HPV vaccine content on YouTube also showed that negative videos
attracted more viewers than positive ones®. The major reason for anti-
vaxxersto be powerful in social media, isthat many of them, genuinely
but mistakenly believe that their children are victims of vaccine
misadventures and relate their storiesin aheartfelt manner in the social
media. Itisdifficult to convince such an emotionally disturbed audience
to disbelieve those stories and vaccinate their children. They not only
refrain from giving vaccines to their children, but also prevent others
receiving vaccines.

Strategies to address vaccine hesitancy
Social media

The most positive and practical approach to address vaccine hesitancy
would beto make use of thedigital platformto reversepublic opinion. A
strong positive commitment is necessary from all stakeholders, vaccine
champions and advocates. Using parents of children who succumbed
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to vaccine preventable diseases through digital platformsto relay their
emotional storiescould be apromising approach. Social mediaplatforms
should exercise more accountability and remove harmful and misinformed
content. Instead, social mediaand other digital platformscould beutilized
to provide the opportunity to collect data on vaccine hesitancy in real
time and to investigate the effect of vaccine sentiment on actual vaccine
uptake and vaccine-preventabl e diseases. Social media could be used
toidentify all thekey driversof vaccine hesitancy in agiven community.

A web based vaccine drive organized in Malaysia appears to work
extremely well. Dedicated vaccine experts in the country gathered
together to form thiswebsite, |mmunisedlife, which has now expanded
asanetwork to answer all the questionsrelated to vaccines. Public has
easy access with alot of community support. Thisis one of the most
successful media driven programmes in South East Asia, to combat
vaccine hesitancy.

One of the drawbacks in taking such an approach to use digital media
and platformsin asignificant scale and applying it globally, istheinequity
inaccessto and reach of digital media. However, asthedigital revolution
unfoldsglobally reaching every corner, theglobal health community must
keep pace. The consegquences of not doing so are loud and clear, aswe
have seen in the context of the COV1D-19 pandemic with regard to the
rapid spread of misinformation and consequent vaccine hesitancy.

Role of medical professionals

Physicians and other health care providers are still among the most
trusted persons when it comes to health care advice. The Wellcome
Globa Monitor, surveyed peoplein 140 countriesand found that 73% of
the respondents said that they would trust adoctor or anurse morethan
others; the percentage was 90% in the higher-income countries®s,
Vaccine acceptance could increaseif health care providersoffer support
and encouragement and listen to what matters from the patient’s
perspective. Itisextremely important to equip physicianswithinformation
on the nature and scope of circulating concernsintheir communities, to
help them address such concerns in the clinic while aso enabling
appropriate interventions at the community level. The dialogue hasto
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be genuine and the physician should listen patiently and attentively to
their stories before discussing the problem with them. Often parents
come with new information and misinformation gathered from social
media and hence the physician has to be up to date when counselling
such parents.

Imposing laws

Imposing laws, tailoring health benefits or restricting accessto schools
based on vaccination status has been tried in many countries, especially
inAustralia, which worsened the situation.
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CHAPTER 40
FREQUENTLY ASKED QUESTIONS

* |nthe National Immunization Programme (NIP) of Sri Lanka,
numer ous vaccines are given routinely and most diseases are
well controlled. There are other vaccines available outside
the NIP such as rotavirus, chickenpox, hepatitis A, influenza
and pneumococcal vaccines. Are they recommended for use?

There are many effective vaccines outside the NIP which are
recommended for prevention of infections. The decision to vaccinate
should betakenin consultation with the health care professional based
ontheindividual’s needs.

* |f a child has received only one dose of a course of vaccine, is
it necessary to restart the vaccine course?

No. The vaccine schedule could be safely continued asif there has
been no delay. The recommended intervals between further doses
should be maintained. The exception is rabies vaccine where expert
advice should be sought.

e Does natural immunity produce better protection than vaccine
induced immunity?

Yes. However, although certain viral diseases such as chickenpox
produce natural immunity, the disease may cause severe
complications, and/or be fatal. In addition, many other diseases do
not produce the protective level of immunity even after the natural
disease, E.g. tetanus. Vaccination is safer than contracting the disease
and re-vaccination could be carried out, if necessary.

* |s an interval of 4 weeks mandatory between immunization
with two different vaccines?

This is true regarding injectable live vaccines because the desired
antibody response may not be achieved if a second live vaccine is
given before four weeks. The above interval between vaccinations
isnot applicableif both areinactivated or oneliveand oneinactivated
type of vaccineis given.
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* Thereare additional components combined into vaccines, such
as tetanus or diphtheria toxoids with meningococcal vaccine
(conjugate vaccines) and yellow fever virus with dengue/JE
vaccine (chimeric vaccines). Do these vaccines confer
immunity to these additional components?

No.

* Why are the DPT, IPV and pentavalent vaccines given in the
anterolateral mid-thigh and not the gluteal region?

This is done to prevent damage to the sciatic nerve. Moreover,
vaccines deposited in the fat of the gluteal region do not invoke the
appropriate immune response due to irregular absorption of the
vaccine.

* We encounter situations where some of the vaccines have
been administered abroad under different schedules. What
would be the more appropriate schedule to continue?

Vaccination schedules are based on the disease prevalence in each
country. It would be more appropriate to continue with the schedule
of the country where the person is going to live. If a person is on
holiday, it is not rational to commence on the local schedule or to
reschedul e hisfuture vaccination. On the other hand, for people who
have returned from abroad and are going to live in this country, it
would be advisableto have their subseguent vaccinations re-schedul ed
according to thelocal schedule. In addition, other vaccinesincluded
inthelocal schedule should be offered such as Japanese encephalitis
(JE) vaccine.

e Students going for overseas studies are recommended a
number of vaccines within a short period. Isit safe to give all
of them?

It is advisable to plan an overseas stay well in advance, enabling
adequate time intervals for vaccinations. Please refer to the
accelerated schedules under each chapter.
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Most vaccines could be given as accel erated schedul es. Two or more
live vaccines could be administered concurrently at different sites, if
the person hasto travel within ashort period of time.

» Should vaccination be delayed in low-birth-weight babies?

Low birth weight babies should receive BCG vaccine when they are
fit to bedischarged from the hospita . They should receivetheir routine
vaccinations at the recommended age.

* What precautions should be taken when vaccinating preterm
babies?

Itisimportant that preterminfants havetheir immunizations according
to the NIP. Their age should be calculated from the date of birth.
Extremely premature babies (<28 weeks of gestation) should be
monitored for 48-72 hours following vaccination, due to the risk of
devel oping apnoea, particularly for thosewith ahistory of respiratory
immaturity. In such situations, the 2™ month vaccination is
recommended to be administered in ahospital where apaediatrician
could be consulted for further advice.

¢ Which live vaccines are recommended for household and close
contacts of an immunocompromised person?

MMR, varicella and rotavirus vaccines. The immunocompromised
should be protected from these infections but these vaccines cannot
be given to them. There is no risk of transmission of the vaccine
virus to the immunocompromised if afamily member is vaccinated
with these vaccines.

However, OPV is contraindicated as the vaccine virus could be
transmitted and could cause vaccine associated paralytic polio
(VAPP) in theimmunocompromised.

* What is your advice for a child who has not developed a scar
after BCG vaccination?

In general, it takes about 10-12 weeks to produce a scar. Absence
of aBCG scar isnot indicative of alack of protection. In 10-12 % of
vaccinees, scar formation may not take place at all. Therefore,
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revaccination is not recommended by WHO!. However, the NIP of
Sri Lanka recommends that a child between 6 months to 5 years of
age should be revaccinated without a TST2.

Is it safe to recommend the COVID-19 vaccine to a person
planning a pregnancy?

Yes, COVID-19 vaccination is recommended for people who are
pregnant, breastfeeding, or planning a pregnancy?.

Why should a pregnant mother be vaccinated against
COVID-19?

Vaccination prevents severeillnessand death in pregnancy. In addition,
vaccination of pregnant women has shown that it may not only protect
their babies but al so minimize hospitalization dueto COVID-19 up to
the age of 6 months®.

If someone has already developed COVID-19, is it necessary
to go ahead with vaccination?

Yes. It isimportant to get the vaccine even if you have already had
COVID-19, as the vaccine will provide added protection to the
individual. However, it is recommended to delay the COVID-19
vaccination by 3 months from the onset of symptoms or, if someone
remained asymptomatic, from the day of the positive test

When thereis a reaction to DTwP vaccine in the routine NIP
schedule, isit better for the patient to go for DTaP vaccine for
the next dose or use DT?

Asthereactogenicity islesswith DTaPvaccine, it can be used when
there is areaction to DTwP vaccine. The DT can also be given, as
the DTaPisonly available in the private sector.

Could one interchange different brands of vaccines regarding
children who had begun the vaccination with DTwP or DTaP?

Thereisno clinical datato support switching from onetype of DTwP
to another type of DTwPvaccineand DTaPvaccinewithin the primary
vaccination programme, but there is no contraindication to do so.
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However, itispreferableto continue with the same brand unlessitis
not available or the person devel ops adverse effects for one brand.

* |sit possible for an adult to get whooping cough if the full
course of DTP vaccination was completed during childhood?

Yes. The immunity acquired from immunization is not life-long.
Epidemiological evidence suggests that routine immunization of
adolescents and adults could significantly result in lowering of the
incidence and severity of the disease. Pertussisvaccination for adults
(Tdap) may be given at intervals of ten years.

* What follow up action should be taken if a 12-year-old child
was given a tetanus toxoid instead of aTd?

A dose of aTd is recommended after 6 months.

* |sit useful to include a booster dose of Hib vaccine during
the 2" year of life?

Several studies have strongly supported the beneficia effects of a
Hib booster dose in the second year of life*5s,

* What isthe duration of protection of the Hepatitis A vaccine?
Does it provide life-long immunity?

Onedose of HepatitisA vaccinewill protect the recipient for at |east
1 year. A second dose given after 6 to 12 monthswill usually confer
lifelong protection.

* |Isthere any reason why hepatitis B vaccine is recommended
to diabetic patients?

Peoplewith diabetes are at increased risk for contracting hepatitis B
if they share glucometers, finger prick devices or other diabetes-
care equipment such as syringes or insulin pens.

The best way to prevent hepatitis B is by getting those patients
vaccinated. CDC recommends hepatitis B vaccination for all
unvaccinated adults with diabetes who are younger than 60 years of

age’.
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e |f | do not belong into any risk group, would it be necessary
for me to take the hepatitis B vaccine?

Studies have demonstrated that nearly 15% of peoplewho get infected
with hepatitis B are unable to identify arisk factor for the disease.
Therefore, when thereisan effective vaccineavailableit isadvisable
to use it rather than being unprotected. It also prevents primary
hepatocellular carcinoma.

* If the paediatric hepatitis B vaccine is unavailable in the
country, what would be the next available option?

A half adose of adult hepatitis B vaccine could be given.

* How would you advise a healthcare worker who had had only
2 doses of Hepatitis B vaccine 10 years ago and is requesting
to complete the 3@ dose as per overseas employment
requirement?

The 3 dose should be given and the antibody titer measured after 1
month. If the antibody titer is <10 mlU/mL asecond full seriesshould
be givens.

* |s it beneficial to give the HPV vaccine to women who are
already sexually active?

Ideally, HPV immunization should be compl eted before the onset of
sexual activity. However, women who have begun sexual activity
will benefit from vaccination if they have not yet become infected
with the vaccine preventable HPV serotypes. Vaccination will also
prevent re-infection with vaccine specific serotypes. The vaccines
are recommended up to the age of 46 years by the manufacturer.

* Does the HPV vaccine protect against all types of cervical
cancers?

No. There are two types of vaccines commercially available in Sri
Lanka: quadrivalent (oncogenic serotypes 16 and 18 and non-
oncogenic 6 and 11) and bivalent (oncogenic serotypes 16 and 18).
Serotypes 16 and 18 account for nearly 70% of all cervical cancers.
In addition, there is evidence to suggest that the vaccines provide
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some Cross protection against certain other oncogenic serotypes. In
addition, thereisanine-valent HPV vaccine (oncogenic serotypes 6,
11, 16, 18, 31, 33, 45, 52, 58) providing high and consistent protection
against infections related to above types, with ~90% of cervica and
other HPV-related cancers and pre-cancers’. The nine valent HPV
vaccineiscurrently unavailablein Sri Lanka.

* How long does the HPV vaccine protection last after three
doses?

Current studies have shown that the HPV vaccine resultsin a high
antibody level not requiring booster dosesfor at least 10 years. Studies
will continue and more dataregarding the effectiveness of thevaccine
will be available in the future!o?,

* Does the HPV vaccine interfere with the efficacy of the
contraceptive pill?

There is no evidence to suggest that the vaccine affects the efficacy
of the contraceptivepill.

* Does the HPV vaccine cause premature menopause (primary
ovarian insufficiency or POI)?

So far, retrospectively conducted popul ation-based studies have not
revealed any statistically significant risk of developing POI after
HPV 2,

* If HPV vaccination is administered unintentionally during
pregnancy, would that be harmful to the fetus?

HPV vaccines are not currently recommended for pregnant women
dueto thefact that vaccines have not been tested in pregnancy during
clinical trials. CDC and vaccine manufacturers have monitored and
studied safety of the HPV vaccine in pregnant women. Close
monitoring has not revealed any harmful effects. If awoman receives
HPV vaccine and later learnsthat sheis pregnant, there is no reason
to be alarmed.
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Do | have to take flu vaccine every year to remain protected
from influenza?

Yes. Unlike other vaccines, the flu vaccine is only effective for a
year. The composition of theinfluenzavaccineisreviewed annually
by WHO, based on recent virus surveillance studies, epidemiol ogical
trends and post-vaccination studies, in order to decide which type of
influenzavirusstrainsshould beincluded intheflu vaccine. Therefore,
anew vaccine is needed each year due to changes occurring in the
antigenic structure of the virus, making the pre-existing antibodies
ineffectivein binding and neutralizing thevirus.

Does a child need to be vaccinated with MMR vaccine, if she
or he has a history of any fever-rash illness including measles
or rubdla?

Yes, every child must be vaccinated with two doses, as per the NIP
schedule at the recommended ages, irrespective of any past fever-
rash illness or suspected measles/rubella.

Why is it important to give two doses of MMR vaccine?

Two doses will provide the recipient and the community with better
protection.

With the first dose of MMR vaccine, 5-10% children will remain
vulnerable to these diseases. However, after the 2™ dose, only 1%
will remain susceptible®.

What is the minimum interval between two doses of MMR
vaccinations?

A minimum of 4 weeks

If a person has developed mumps after the first dose of MMR,
is it necessary to administer the second dose?

Yes. As MMR is a combined vaccine, even if the person has
contracted natural infection to one disease in the past or before the
second dose, it is important to complete the schedule. There is no
evidence to suggest that an additional dose of vaccine causes any
harm.

SLMA GUIDELINES AND INFORMATION ON VACCINES | EIGHTH EDITION | 2023 451



* Can the MMR vaccine be given on the same day as the
Mantoux test?

If a person is infected with Mycobacterium tuberculosis, live
vaccinesmay temporarily suppressthe responseto tuberculin testing.
Thus, the test can be done before or at the same time as vaccination.
If the person has already been vaccinated, testing should be postponed
for 4 to 6 weeks after vaccination'.

* Who are at increased risk of developing pneumococcal
disease?

Young children and elderly peopleare mostly at risk. Children below
the age of 5 years, especially those under 2 years, immuno-
compromised children, those who are prone to develop recurrent
respiratory infections, asthma and children living in overcrowded
environments and with poor access to healthcare facilities are at
risk.

* Could pneumococcal vaccination cause pneumonia as a side
effect?

No. Both the pneumococcal polysaccharide and pneumococcal
conjugate vaccines are inactivated, do not contain live organisms,
and cannot cause the diseases against which they protect.

e Should I recommend the pneumococcal conjugate vaccine
(PCV) to children below 5 years as there is insufficient local
data to show the importance of recommending it?

Thereissufficient global and regional datajustifying the use of PCV
vaccination in thisage group, although thereisalack of local dataon
the disease burden. Therefore, having insufficient local data should
not be abarrier for recommending PCV regarding decision-making.
Reasonabl e estimates of invasive pneumococcal disease (IPD) based
on the incidence of clinical syndromes may help to make informed
decisionsontheintroduction of PCV conjugate vaccinefor vulnerable
groups. WHO has recommended PCV to children under 5 yearsin
al countriesin the position paper®® 1617,
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Preventing pneumococcal diseaseisapriority for many countries at
present and some of them have already reached their targets.
Furthermore, introduction of pneumaococcal vaccine to children has
decreased the incidence of pneumonia among the older adult
population.

* What is the role of pneumococcal vaccination during an
influenza epidemic?

Individualswho are at high risk would be predisposed to secondary
bacterial infections such as pneumonia following influenza. It has
been identified that nearly 50% of bacterial pneumonia in those
individuals was due to S. pneumoniae and is responsible for up to
20% of deaths.

Therefore, pneumococca vaccination becomes lifesaving in some
individualsduring flu epidemics.

* Intherecent past it has been observed that some practitioners
recommend a 4-dose schedule of the 10 valent PCV while the
others recommend only 3 doses for infants under 6 months of
age. Which is better?

Countries have their own schedules for pneumococcal vaccination.
The US offers a 4-dose schedule at 2-, 4- and 6- months primary
schedule followed by a 4" dose at 12-15 month. The UK has a 2-
dose schedule at the age of 3 months and one year. Some European
countries have a 3-dose schedule at 2 and 4 months followed by a
dose at 12 months of age.

* Why isit recommended to give inactivated polio vaccine (IPV)
together with bOPV in the NIP?

Thecurrently available bOPV contains only two typesof polioviruses
whereas IPV contains al three types. Studies show that when PV
isused aongwith OPV, it builds better mucosal (intestinal) immunity
than when OPV isused aone and thusincreases both the protection
totheindividual and the community?®,
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¢ |s the rotavirus vaccine cost effective in Asian countries?

Studies conducted in Bangladesh, Indiaand Afghanistan have clearly
shown that hospital admissions and deaths from RV diarrhoea have
been significantly reduced by the rotavirus vaccine'®%,

* When one member of a family has developed chickenpox is it
justifiable to vaccinate the rest of the family members who
may be susceptible?

Yes. Thevaricellavaccine, if administered within 3-5 daysof exposure
is 75-90% effective in preventing the disease and complications or
modifying the severity of illness. Inaddition, it isimportant to protect
susceptible immunocompromised persons, neonates and pregnant
mothers with varicella zoster immunoglobulin (VZIG) as soon as
possible, if available.

* “Chickenpox in children isusually not serious’. Why not allow
children to get the disease?

It is not possible to predict who will have amild or serious disease.
When there is an effective vaccine, it is not worth taking this risk.
Even a child with a mild disease could transmit the disease to
susceptible personsin the household and the community.

* |sthere 100% assurance that a person is protected from
chickenpox if 2 doses of vaccine have been administered?

No vaccine is 100% effective in preventing any disease. For
chickenpox vaccine, about 90% of people with two doses are
completely protected from chickenpox infection and almost 100%
from severe disease. On the other hand, if a vaccinated person does
get chickenpox, it isusually amild form with <50 skin lesions.

* What do you give to a child younger than 1 year of age if they
were exposed to the chickenpox or zoster virus?

The minimum age for varicellavaccineis 12 months. Vaccination is
not recommended for infants younger than 12 months of age even as
post-exposure prophylaxis. CDC recommendsaheal thy infant should
receive no specific treatment or vaccination after exposureto VZV.
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The child can be treated with acyclovir if chickenpox occurs.
Immunosuppressed children and neonates should receive VZIG.

If a child gets breakthrough varicella infection, (less than 50
lesions) could the child go to school?

No. Breakthrough varicella represents replication of wild varicella
virusin avaccinated person. Although most breakthrough diseases
aremild, the child isinfectious and activities should be restricted to
the same extent as an unvaccinated person with varicella.

When a mother has chickenpox at the time of delivery, can
the neonate be protected by chickenpox vaccination?

No. The vaccine is only recommended after infancy. To reduce the
risk of severe disease in infants, it is recommended that neonates
born to mothers who developed varicellawithin 5 days before to 2
days after delivery should receive VZIG, regardless of whether the
mother received VZIG.

If a person isimmunocompromised, isit advisable to vaccinate
family members who may be susceptible to chickenpox?

Yes. Becauseit isimportant to protect theimmunocompromised who
cannot be vaccinated. Transmission of vaccine virus from a healthy
individual israre, but if the vaccinee develops varicella, immuno-
compromised individual should not be exposed to the vaccinee.

Could the chickenpox vaccination prevent herpes zoster in
that individual at a later stage?

Yes. Chickenpox by natural infection has a much higher chance of
causing herpes zoster infection later in life than the chickenpox
vaccine?.

Can the chickenpox vaccine cause herpes zoster as it contains
live virus?

Yes. But chickenpox by natural infection has a much higher chance
of causing herpes zoster infection later in life than the chickenpox
vaccine?.
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* What is the place of chickenpox vaccination in the post
exposure clinical management of a family?

Important factors to consider for family protection include the type
of exposure, evidence of acquired or natural immunity and host-
immune status of family members and finally the ability to receive
chickenpox vaccination safely. Varicella vaccination may prevent
infection or modify the disease severity among the rest of the
unaffected members of the family or close contacts. Furthermore,
varicellavaccination would be effectivein prevention of chickenpox
if administered within 3-5 days of exposure?.

* |s it safe to recommend varicella vaccine to an expecting
mother who has been already exposed?

No. It is not recommended during pregnancy. If she has no natural
immunity of varicella or has not been vaccinated, post-exposure
prophylaxiswith varicellazoster immune globulinisindicated®.

* How long does varicella vaccine induced protection last?

The currently available evidence suggests that varicellavaccination
would be protectivefor at |east 10 yearsafter immunization. However,
the proportion of protected people may decline gradually after the
first few years. A Japanese survey has revealed that protective
level among the vaccinated children have persisted for morethan 20
years®24,

* How long should a female avoid pregnancy, after receiving
rubella and chickenpox containing vaccines?

The minimum interval should be one month for chickenpox vaccine
and rubellacontaining vaccines, because of thetheoretical risk to the
developing foetus.

However, pregnancy within this period is not an indication for
termination as no teratogenic effects have been identified®.
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Arethere any specially recommended vaccinationsfor diabetic
patients?

American Diabetic Association (ADA), WHO and The Centers for
Disease Control and Prevention’s Advisory Committee on
Immunization Practices, recommend influenza, hepatitis B and
pneumococcal vaccines for all patients with diabetes®?’.
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Annex I1
VACCINES OUTSIDE THE NATIONAL
IMMUNIZATION PROGRAMME OF SRI LANKA 2023

VACCINE AGE COMMENTS
NER
P I R = 5l ;
£ € & € € § 3 =
=l g g g g g H 8 &5
E 8 &8 8 & &8 2| 5 =
a =2 2| = 2| 2| & @ O
DTaP-Hep B- IPV-Hib [ BN B | [ ]
DTP-Hib [ ]
Hib LA AR [
Pneumococcal conjugate [ AN ]
Monovalent [N ]
Rotavirus Should be completed by 24 weeks of age
Pentavalent LA AN
Tdap (reduced antigen
diphtheria, reduced antigen m | m | Adolescents and adults
acellular pertussis)
Hepatitis A Over 2 years of age, 2 doses at 0 & 6-12 months later
Hepatitis B 3 doses at 0, 1 & 6 months
Hepatitis A + B Over 2 years of age, 3 doses at 0, 1 & 6 months
Bivalent
o 9-14 years — 2 doses at 0 & 6 months
o 15-45 years — 3 doses at 0, 1 & 6 months
HPV .
Quadrivalent
o 9-14 years — 2 doses at 0 & 6 months
o 15-45 years — 3 doses at 0, 2 & 6 months
Have to be given annually after 6 months of age
6 months-3 years — half the adult dose
Influenza . Previously unvaccinated child <9 years of age — 2 doses
1 month apart
Children >9 years and adults — single dose
A Over 2 years of age
Typhoid (injectable) Single dose effective for 3 years
After 1 year of age
. . 1% dose 12 months-12 years of age, 2™ dose in 4-6
Varicella S
years(minimum gap — 3 months)
. 1% dose >13 years of age, 2" dose 4-8 weeks later

SPECIAL CIRCUMSTANCES

Cholera Refer chapter 5
COVID-19 Refer chapter 6
Meningococcal Refer chapter 16
Pneumococcal Refer chapter 17
Rabies Refer chapter 19
Yellow fever Refer chapter 24
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Annex IIT

RECOMMENDATIONS FOR ROUTE AND SITE OF
IMMUNIZATION

VACCINE TYPE ROUTE SITE

BCG Live attenuated bacteria 1D Deltoid of left arm
Cholera Live attenuated bacteria Oral -
Diphtheria toxoid — tetanus toxoid - pertussis Toxoid & inactivated bacteria M Anterolateral aspect of
(DTP) thigh
Diphtheria toxoid — tetanus toxoid — pertussis - Toxoid & inactivated ™M Anterolateral aspect of
hepatitis B - H. influenzae type b ( DTP-HepB- bacteria, recombinant viral antigen thigh
Hib) (pentavalent) & polysaccharide protein

conjugate
Diphtheria toxoid — tetanus toxoid — acellular Toxoid & inactivated bacteria, ™M Anterolateral aspect of
pertussis - hepatitis B — H. influenzae type b - recombinant viral antigen, thigh
inactivated polio virus (DTP-Hep B-Hib-IPV) polysaccharide protein conjugate
(Hexavalent) & inactivated virus
Diphtheria - tetanus toxoid (DT) Toxoid M Deltoid
Hepatitis A - hepatitis B (combined vaccine) Inactivated virus and recombinant IM Deltoid

viral antigen
Hepatitis A Inactivated virus ™M Deltoid
Hepatitis B Recombinant viral antigen ™M <2 years — anterolateral

aspect of thigh
>2 years — deltoid

Influenza Inactivated virus ™M Deltoid
Human papillomavirus Recombinant viral antigen M Deltoid
Japanese encephalitis Live attenuated virus SC Deltoid
Measles — mumps - rubella (MMR) Live attenuated virus SC Deltoid
Meningococcal Polysaccharide conjugate IM Deltoid
Pneumococcal conjugate Polysaccharide compound ™M <2 years — anterolateral

conjugate aspect of thigh

>2 years — deltoid

Pneumococcal polysaccharide Polysaccharide IM/SC >2 years - deltoid
Oral polio (OPV) Live attenuated virus Oral
Inactivated polio (IPV) Inactivated virus ™ Deltoid

Fractional dose ID
Rotavirus Live attenuated virus Oral
Rabies Inactivated virus IM/SC/ID | Deltoid
Tetanus Toxoid M Deltoid
Tetanus toxoid - diphtheria toxoid reduced antigen | Toxoid M Deltoid
(aTd)
Tetanus toxoid - diphtheria toxoid reduced antigen | Toxoid & inactivated bacterial ™M Deltoid
— aceluar pertussis reduced antigen (Tdap) antigen
Typhoid Capsular polysaccharide ™M Deltoid
Varicella Live attenuated virus SC Deltoid
Yellow Fever Live attenuated virus SC Deltoid

ID - Intradermal

IM — Intramuscular

SC - Subcutaneous
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Annex|V
List of AEFI to be reported and investigated

1. SeriousAEFI: AnyAEFI causing

a Death

b) Hospitaization

c) Disability

d) Congenita anomaly

2. Local adver seevents

a) Injection site abscess
b) BCG lymphadenitis
C) Severelocal reactions

3. Central nervoussystem adver seevents

a) Vaccinederived paralytic poliomyelitis (within 4-30 days of OPV)
b) Guillain-Barre syndrome (within 30 daysafter immunization)

¢) Encephalopathy (within 72 hours after vaccination)

d) Encephalitis(within 1-30 days after vaccination)

€) Meningitis (within 1-30 days after vaccination)

f) Seizures

4. Other adverseeventsrequiringinvestigation

a Anaphylaxis

b) Persistent screaming

¢) Hypotonic hyporesponsive episode

d) Osteitis/osteomyelitis (within 8-16 months of vaccination)
€) Toxic shock syndrome (within few hoursof immunization)

5. Other adverseeventsnot requiringinvestigation

a) Allergicreactions (other than anaphylaxis)
b) Arthralgia

¢) Highfever (>39°C)

d) Noduleat theinjection site

6. Other severeand unusual events

(Source: Epidemiology Unit, Ministry of Health)
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Annex V

AEFI Farm 1
Notification Form for Adverse Events Following Immunization (AEFI)
Patient Information
Name: MOH Division:
Age: D D months/years Sex: Male D Female ]:] Telephone:
Name & address of the Parent/Guardian:
Information on the vaccine (primary suspected and other)
Vaccine Vaccine Route Dose Batch/Lot Expiry date VWM Status
(Generic Name) (Trade name)” (15 20d 3d 4%) | Number 1,01, 1)
Dilventused: Yes (] No L] It ‘ves, Diluent batchlot number Expiry date of Diluent
*Trade name is necessary only in private sector immunization
Place vaccine administered: Date:
Person vaccine administered: Doctor [ PHNSMNurse [J PHM [0 PHIOT Time: amipm
Adverse Events
Local Adverse Events Injection site abscess O &ce Lymphadenitis [m]
Requiring investigation Severe local reaction [
CNS Adverse Events Vaccine associated paralytic poliomyelitis O eBs [m]
Requiring |:| Encephalitis D Meningitis D
Seizures Febrile  []  Seizures Afebrile [
Other Adverse Events Anaphylaxis [ Persistent screaming O  Osteitis/ Qsteomyelitis [
Requiring Investigati Hypotonic Hyparesponsive Episode [ Toxic Shock Syndrome O
Adverse Events Not Allergic reaction [0 Arthralgia O
Requiring Investigation High fever (>39°C / 102°F) O Module at the injection site O
Other Adverse Events a)
b)

Instruction: Before reporting an AEFI, please refer to the definition for the relevant AEFI given in overleaf and make sure that reporting
event agrees with the criteria st in the i

Date & Time onset of adverse event:
Date & Time referring to medical care ;

Medical History/Other [1]
Hospitalized: Yes No  If “Yes™ Hospital:
BHT: Still in the hospital [] Discharged [
Outcome: Recovered completely [ Parfially recovered [] Death [
Reporting source
Date of the notification: Institution & Designation: Telephone:

Mame & Signature of the notifying officer/General Practitioner:

(Medical Officers who aftend any patient suffering from Adverse Effects Following Immunization
shall notify in this form to the Medical Officer of Health the area of the patients residence)
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Annex VI

Anaphylaxis Event Record
(To be completed by a Medical Officer)

Patient details
Name: MOH Area: RDHS Area:
Age Date of birth Sex Ethnicity ‘ Hospital: ‘ BHT number:

Past allergic history: Has patient had previous allergic reactions? OYes ONo
If “Yes’, Allergen (Drug/Vaccine/Food/Other) - specify?

Part I: Clinical features

Date & time of clinical examination: Date(dd/mm/yy) Time am/pm
Skin & O Urticaria 0 Erythema O Pruritus O Prickle sensation Specify the site of reaction:
Eye T Red bilateral 0 Red unilateral O Itchy
Mucosa Angioedema | 0 Tongue O Throat JUvula OLarynx O Lip D Face OLimbs O Other
O Sneezing O Hoarse | O Sensation | O Tachypnoea | O Wheezing O Grunting
Respiratory | O Rhinorrhoea voice of throat O Difficultyin | O Indrawing / O Cyanosis
system 0 Sore throat C Stridor closure swallowing retractions C Difficulty in
O Cough O Rhonchi O Chest tightness | breathing
Circulatory | BP (mmHg) | 0 Measured | 0 Decreased O Capillary Heart rate (m) | O
system hypotension | central venous refill time Tachycardia
pulse >3secs
CNS 0 Loss of consciousness O Distress ‘ 0 Other(specify):
GIT 0 Diarthoea | O Nausea | O Abdominal pain/cramp | O Vomiting
Diagnostic O Rapid onset of occurrence of above sign & symptoms | O Two or more systems are affected
Criteria

Part 2: Suspected Product and exposure Information

Date & Time of drug/vaccine admimistration: Date(dd/mm/yy) Time : am/pm
Drug O Oral O Parenteral ‘ O Vaccme O Serum ‘ O Other (specify).

Generic name - Trade name -

Batch number : Expury date : Forvaccine: VVMstams COI OII OII OIV

01" dose 02™ dose O 3™ dose 04" dose

If diluent used, specify batch number & expiry date:

If parenteral medicine/vaccine: O Smgle dose 0 Multi dose COLiqmd O Lyophihsed

Route of admimistration: 0 Oral O IV O Oosc O O Other(specify’)

Site of Administration: O Deltoird O Thigh O Buttock O Other (specify)

Person who administered: 0 Doctor ONurse O PHI OPHM O Other (specifi)

Place of administration/reaction: 0 Hospital OMOH OClinic O Private Hospital O GP O Other(specify)
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Part 3: Management

‘Was Adrenaline admimstered? O Yes J No
If ‘Yes’Route: O IM OSC 0OIV O Other(specify) Dose:............... ml
Place: JClinic 0 MOH O Hospital 0O Other (specify) Time (of I dose):.......am/pm
Person who administered adrenaline: O Doctor O Sister/Nurse 0O PHIPHM O Other
Was a repeat dose of adrenaline given? If “Yes’, describe (including the time)
J Yes O No
What other medicines were adnumstered? | If “Yes’, describe (including the time)
0 Yes O No
Any other details concerning medicines/management (including CPR)?
Investigation Blood taken for mast cell Tryptase: JYes O No If “Yes™ specify the time interval
after event:
(Note: Serum Tryptase levels peak 60-90 min after the onset of anaphylaxis and persist to 6 h. Therefore It is
recommended that blood should be taken betwasn 1 and 2 h after the initiation of symptoms. )
Part 4. Outcome
Onset of first symptom: Date (dd/mm/yy) Time: .......... am/pm
Outcome: O Full recovery O Not fully recovered O Recovered with sequelae O Death
Specify details:
Time at outcome (recovery/death) Date (dd/mm/yy) Time: am/pm O Unknown

Highest impact of Adverse drug event/Adverse Event Following Immunization:

0 Did not interfere with O Interfered, but did not prevent O  Prevented daily activities
daily activities daily activities

Part 4: Any other comment

Details of Reporting Source

Name: Designation: Institute:

Signature Date: Telephone:

Definition: Anaphylaxis is defined as a severe, life-threatening, generalized or systemic hypersensitivity
reaction, characterised by rapidly developing life-threatening airway and/or breathing and/or circulation
and or gastrointestinal problems usually (not always) associated with skin and mucosal changes.
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Annex V1|

GENERICAND BRAND NAMESOF VACCINES
AVAILABLEIN SRI LANKA

Name of vaccine

Product/ brand name

Manufacturer

BCG BCG vaccine Serum Institute of India
COVID-19 Comirnaty Pfizer BioNTech
Covishield Serum Institute of India/ AstraZeneca
Moderna Moderna/ NIAID
Sinopharm Beijing Institute of Biological Products
Sputnik V Gamaleya Research Institute
Diphtheria, pertussis Biological E. Limited, India
(whole cell), tetanus, Serum Institute of India
hepatitis B, Haemophilus
influenzae type
b (pentavalent)
Diphtheria, pertussis (acellular),| Infanrix Hexa GSK, Belgium
tetanus, hgpatlt.ls B, Hexaxim Sanofi Pasteur, France
Haemophilus influenzae
typeb, IPV (hexavalent)
Dipththeria, tetanus, acellular | Boostrix GSK, Belgium
pertussis vaccine (adolescents
and adults)
Diphtheria, tetanus for adults | ard Serum Institute of India
and adolescents
Haemophilus influenzae Serum Institute of India
type b (Hib) ACTHIB Sanofi Pasteur, France
Hepatitis A Havrix (junior & adult) GSK, Belgium
Avaxim Sanofi Pasteur, France
Hepatitis B Engerix-B GSK, Belgium
Euvax B (paediatric & adult)] LE Life Sciences, Korea
Hepatitis A+B combined Twinrix adult GSK, Belgium
Human papillomavirus (HPV) | Cervarix (bivalent) GSK, Belgium
Gardasil (quadrivalent) MSD, USA

Influenza

Vaxigrip (pediatric & adult)

Sanofi Pasteur, France

Influvac and InfluvacN

Abbott Biologicals B.V. Netherlands

Japanese encephalitis JE (live) Chengdu Institute of Biological
Products, China
IMOJEV Sanofi Pasteur, France
MMR Priorix GSK, Belgium

Serum Institute of India
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Name of vaccine Product/ brand name Manufacturer

Meningococcal conjugate Menactra Sanofi Pasteur, France

ACWY Nimenrix Pfizer, USA

Pneumococcal polysaccharide | Pneumovax 23 MSD Pharma, USA

Pneumococcal conjugate Synflorix GSK, Belgium

Polio (oral) OPV (bivaent) Sanofi Pasteur, France

Polio (injectable) Inactivated poliomyelitis Bilthoven BiologicalsB.V. Netherlands
(trivalent)

Rabies Verorab Sanofi Pasteur, France
Abhayrab Human Biologica Institute, India
Speeda Liaoning Cheng Da Biotechnology,

China

Rotavirus Rotarix (monovalent) GSK, Belgium
Rotateq (pentavalent) MSD, USA

Tetanus Tetanus vaccine Biological E. limited, India

Serum Institute of India

Typhoid TyphimVi Sanofi Pasteur, France
Typbar Bharat Biotech, India
Typherix GSK, Belgium

Varicella Varilrix GSK, Belgium

Yellow fever Stamaril Sanofi Pasteur, France

Disclaimer: Updated April 2023
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Book Review by Professor Guwani Liyanage, Professor in Paediatrics, University of Sri Jayawardenapura

SLMA Guidelines and Information on Vaccines Seventh Edition 2020
ISBN 978-955-9386-50-6, 400 pages

SLMA Guidelines and Information on Vaccines provides concise clinical guidance for healthcare profes-
sionals, about the safest and most effective use of vaccines in their practice. It was first launched in 2001,
co-edited by Dr. Lucian Jayasuriya and Prof. Anura Weerasinghe. The latest 7th edition, co-edited and
authored by a group of experts, is dedicated to late Prof. Anura Weerasinghe for his contribution as an
editor for over 16 years. Notably, from the first edition to the latest 7th edition, Dr Jayasuriya had been a
co-editor; his commitment to publish the revised and updated editions during the last two decades must be
truly appreciated.

The guideline contains information for all EPI and non-EPI vaccines available in Sri Lanka. It is
user-friendly, easy to navigate, yet replete with up-to-date information. Also, it gives additional informa-
tion on vaccination in special circumstances. The 7th edition contains five new chapters: the impact of
immunisation, immunisation in pregnancy, immunisation of competitive sports person, immunisation in
disasters, epidemics and outbreaks and immunisation of the immunocompromised.

The chapter on immunisation of competitive sports persons is remarkable. Although a minor illness such
as diarrhoea or an upper respiratory infection is not a major illness for a healthy young adult, it could be
very critical for an athlete to miss or fail the most important competition in his life. Apar t from the usual
vaccines, when travelling to endemic areas, the athletes should be immune against specific diseases.
Therefore, it is obvious that the general guidelines on vaccination cannot be directly transferred to
sportspersons, and the vaccinations should be scheduled so that possible side effects are least likely to
occur in periods of competition.

Immunisation during pregnancy is detailed in Chapter 24. Immunisation has become part and parcel of
antenatal care. However, some confusion among healthcare professionals and patients exists about the
safety and timing of immunisation. The healthcare provider’s recommendation is the most important factor
that influences the pregnant women to get the required vaccination done. Thus, it is important that we
should be aware of the current best evidence and communicate those to pregnant women.

Natural disasters and outbreaks have become more frequent worldwide, and they may adversely affect the
short and long-term wellbeing of children and adults. Evidence had revealed that exposure to a natural
disaster increases the likelihood of acute illnesses such as diarrhoea, fever, and acute respiratory illness,
particularly in children under 5 years. The 7th edition of SLMA Guidelines and Information on Vaccines
provides current recommendations for managing such emergencies to lessen the harm.

Dengue is a significant and increasing threat to public health in Southeast Asia. Specific antiviral medica-
tions are not available for dengue, and prevention using vector control has limited success. Thus, all
medical professionals, particularly in these high-risk regions, should be aware of the vaccine status, which
may be the most important element to control dengue disease in the future.

All in all, this book provides valuable guidance based on the best scientific evidence available. It targets
paediatricians, family practitioners, internists, obstetricians, adult physicians, residents, medical students,
nurses, and many others. It is a one-stop source for everything one needs to know about vaccines. Untiring
efforts of the editors, reviewers, and contributors to put the scientifically rigorous information on vaccine
together are a great accomplishment.

Liyanage G; 2021. SLMA guidelines and information on vaccines 7th edition 2020. Ceylon Medical
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