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About the manual

This manual is expected to serve as a guide for health professionals who provide vaccination services.
It is designed to be a key resource for providing vaccination to children, adolescents, adults, and older
persons (i.e., everyone across the life course and at all levels of the healthcare system). This manual
has been developed following scientific evidence and guidance from position papers prepared by the
Strategic Advisory Group of Experts on Immunization (SAGE), PAHO Technical Advisory Group, and
Caribbean Immunization Technical Advisory Group (CITAG).

It is intended for use by policymakers and by healthcare providers in both the public and private
health sector. Health professionals are expected to use this guidance in conjunction with professional
judgement on the appropriateness of a vaccine when deciding to administer any vaccine.

Any request to reproduce this publication in whole or in part should be directed to the Ministry of Health.

Changes to the manual

Since the previous version of the manual template, all sections have been reviewed and updated. The

changes made are listed below:

 Inclusion of new vaccines (e.g., dengue vaccines);

* Updates on recommendations for BCG (tuberculosis), human papillomavirus (HPV), pneumococcal,
polio, and yellow fever vaccination;

e Inclusion of older persons, migrants, and refugees as special populations;

* Inclusion of fact sheets in the vaccine-preventable diseases section.

National immunization schedule

The national immunization schedule aims to ensure all infants are comprehensively immunized
against 13 targeted diseases. Haemophilus influenzae type b, hepatitis B, diphtheria, pertussis, tetanus,
pneumococcus, rotavirus, poliomyelitis (three doses), and tuberculosis (one dose) are administered
before the first birthday, and measles, mumps, and rubella (MMR) at 12 months old. Administration

of these vaccines is followed by booster doses of diphtheria, pertussis, and tetanus (DTP), bivalent
oral polio vaccine/inactivated polio vaccine (bOPV/IPV), and MMR vaccines at 18 months. A second
booster for diphtheria and tetanus (DT) and bOPV/IPV is given to children between 4 and 5 years old
in preparation for school entrance. Of note, after the age of 7 years, tetanus and diphtheria (Td) (adult)
vaccine is given instead of DTP or DT (paediatric). Human papillomavirus (HPV) vaccine is administered
to girls and boys aged between 9 and 14 years. The national schedule for children is shown in Table 1.

The immunization schedule is a guideline, and there is flexibility in the age of administration. The
country’s epidemiological and immunological profiles have to be considered when decisions are made
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regarding the schedule to be implemented. These principles are also applied when managing persons
who present for vaccination, especially those who do not present at ideal times. Catch-up schedules for
older children and adolescents are available in Appendix 1.

TABLE 1 National immunization schedule

Recommended age Vaccine Site and route Remarks

At birth Hep B (paediatric) Anterolateral thigh

Intramuscular (IM)

Birth to 6 weeks BCG Upper arm
Intradermal
2 months 1st DTP/Hib/Hep B + OPV/IPV Anterolateral thigh Polio vaccine may be oral
Intramuscular (IM) or IM. Rotavirus vaccine
is an oral vaccine.
Pneumococcus,? rotavirus Oral (bOPV)
All these vaccinations
can be started at
6 weeks.
4 months 2nd DTP/Hib/Hep B + OPV/IPV Anterolateral thigh
Intramuscular (IM)
Pneumococcus, rotavirus Oral (bOPV)
6 months 3rd DTP/Hib/Hep B + OPV/IPV Anterolateral thigh
Intramuscular (IM)
Pneumococcus Oral (bOPV)
12 months Yellow feverP Anterolateral thigh One dose recommended
Subcutaneous (SC) in WHO position paper

or Intramuscular (IM) (2014) for childhood
period. Some countries
offer 2nd dose at
4-6 years because of
elimination effort. See
varicella section for more
information.

12 months MMR Deltoid

Subcutaneous (SC)
Varicella (chickenpox)

18 months 2nd MMR Deltoid
Subcutaneous (SC)

Booster DTP + OPV/IPV Deltoid
Intramuscular (IM)
Oral (bOPV)
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TABLE 1 National immunization schedule (continued)

Recommended age Vaccine Site and route Remarks

4-5years Booster DTP + OPV/IPV Deltoid
Intramuscular (IM)

Oral (bOPV)
9-14 years® HPV Deltoid

Intramuscular (IM)

Tst antenatal visit Booster adult tetanus/ Deltoid If indicated during
diphtheria (Td) or adult pregnancy.
Tdap/DTaP Intramuscular (IM)
4 weeks after Booster adult tetanus/ Deltoid Second dose required
Tst dose diphtheria (Td) or adult during pregnancy
Tdap/DTaP Intramuscular (IM) for persons without
documentation of
5 doses.
Notes:

@ Booster is recommended for high-risk groups like HIV-infected children, premature infants, children with chronic disease.

b For countries endemic for yellow fever and for travellers to these countries.

¢ In the Caribbean this is usually administered based on school class level and this can be replaced with that class; e.g., Standard IV Class (Belize),
Grade 6 (Organisation of Eastern Caribbean States).

Changes to the national immunization schedule
Since the last publication the following changes have been made to the immunization schedule:

[Place any changes to your immunization schedule since the last publication in this section
e.g. 1 dose of HPV updated in 2018 ]

Vaccination services in the public health sector

The Expanded Programme on Immunization (EPI) was implemented in the late 1970s as a programme
of the Pan American Health Organization (PAHO), World Health Organization (WHQO), and the nations
of the world, with UNICEF being a major partner in this effort. The EPI initially focused on six childhood
infectious diseases (measles, paralytic poliomyelitis, diphtheria, pertussis [whooping cough], tetanus,
and tuberculosis) and has since expanded to include hepatitis B, Haemophilus influenzae type b, and
pneumococcal and rotavirus diseases. These diseases are all prevented by immunization and had
resulted in major national and global morbidity, disability, and mortality.

During the 1980s, two resolutions involving disease elimination through immunization were implemented
in the Americas. In May 1985, PAHO/WHO announced the goal of eradication of wild poliovirus from
the Americas by 1990. The last case of wild poliovirus in the countries of the Caribbean Community
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4

(CARICOM) was in 1982, and in the Americas, in 19917 in Peru. In September 1988, the ministers
responsible for health in CARICOM resolved to “Eliminate Indigenous Measles” from CARICOM countries
by 1995, and no case of indigenous measles has been confirmed in the CARICOM countries since 1991.
The effectiveness of well-managed immunization programmes is exemplified by these achievements.

Vaccination services are provided through the public health system, which is the responsibility of the
Ministry of Health.

[Include the structure of the EPI, including the relationship with the MOH here ]

There is a network of health centres throughout the country where vaccination services are available.
Other services available at these sites are maternal/antenatal care and child health.

[Include sites where vaccinations are offered, clinic days for vaccination, and hours of operation here ]

All vaccinations included in the national schedule (see the section on National Immunization Schedule,
above) are available at no cost to the patient.

[Note if there are vaccines publicly funded for specific target groups
not included in schedule; e.g., meningococcal vaccine for students.]

Notifiable diseases

Notifiable diseases are those diseases that are usually required by law to be reported to the Ministry of
Health at a specified time interval and using a standardized reporting template. The notifiable diseases,
including case definitions, are included in the surveillance manual (version, publication date). Many of the
vaccine-preventable diseases are notifiable diseases.

The notification of these diseases allows for early detection and surveillance of diseases of public health
concern. Early detection allows for the implementation of necessary measures to contain the disease
and prevent transmission and outbreak.

The list of vaccine-preventable diseases that are usually notifiable diseases is below.

Cholera Measles Tetanus
Congenital rubella syndrome Meningitis Tuberculosis
Dengue Pertussis (whooping cough) Typhoid fever
Diphtheria Poliomyelitis Yellow fever
Hepatitis B Rabies

Malaria Rubella
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Chapter 1

Principles of immunization

Vaccinations are given to induce antibody formation in the body and give specific protection against the
targeted diseases. In the absence of protection by immunization, these diseases cause high morbidity,
mortality, and disability, especially in infancy and early childhood, but also throughout all stages of life.

1.1 Immunity and immunization

The purpose of immunization is to induce protection (immunity) from subsequent disease, similar to
what is induced by natural infection. This should be achieved with minimal or no systemic symptoms.
Immunity may be induced either actively or passively against a variety of bacterial and viral antigens.

1.1.1 Active immunity
Active immunity is induced by diseases or vaccines — inactivated or attenuated live organisms, modified
toxins (toxoids), or antigenic fractions of the whole organism (subunit vaccines).

Most vaccines exert a protective effect by stimulating the production of serum antibodies (IgG and IgM).
Some, including poliomyelitis and rubella, also induce surface-acting IgA antibodies. BCG promotes a
cell-mediated reaction detectable by the tuberculin skin test.

In an individual without prior exposure to natural infection, a first injection of an inactivated vaccine or
toxoid usually produces a low antibody response, predominantly involving IgM. After the initial injection,
further injections of a potent antigen at suitable intervals will result in an accelerated response, with

the 1gG antibody rising to a higher level. This is the secondary response. Thus, further injections can be
expected to lead to prolonged high levels of antibody, usually sustained over many years. Even if antibody
levels fall with time, the immune mechanism has been primed.

While further booster doses of vaccine will reinforce immunity, with an associated rise in antibody level,
exposure to the natural organism will also lead to a similar immune response, and result in either a
modified or no clinical illness.

Adjuvants are added to some inactivated vaccines to enhance response. For instance, aluminium
phosphate or aluminium hydroxides are contained in DTP-Hib, DT, and Td vaccines. These adjuvants can
be irritants to the skin and are a significant cause of local reaction at the injection site, especially if given
superficially into the subcutaneous tissue.

PRINCIPLES OF IMMUNIZATION
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6

Live attenuated vaccines, such as measles, rubella, and mumps vaccine viruses, multiply in host

tissue and induce a long-lasting antibody response in a majority of subjects. Therefore, for primary
immunization, only a single dose is usually required. In the case of poliomyelitis, there are three types

of wild polioviruses that can cause paralytic poliomyelitis diseases. The individual poliovirus types (1, 2,
and 3) differ in growth rates during intestinal replication. Three doses of OPV were usually required in the
primary course, and booster doses were recommended at other ages. A particular benefit of OPV is that
it produces local immunity in the intestine, preventing the carriage of “wild” infection and thus promoting
community protection. The types of poliovirus vaccine and scheduling being used now for the polio
eradication effort are discussed later in the manual.

1.1.2 Passive immunity

Passive immunity is conferred by the injection of human immune globulin, which may contain high titres
of specific antibodies (e.g., hepatitis B immune globulin [HBIG], zoster immune globulin [ZIG], tetanus
immune globulin [TIG], and rabies immune globulin [RIG]) or a spectrum of antibodies contained in
human normal immunoglobulin.

The protection afforded by these injections of immunoglobulin is immediate but lasts only a few weeks.
Immune globulins are usually used:
e Prior to exposure, as for example in the administration of human normal immunoglobulin to a traveller
planning to go overseas to protect against hepatitis A; or
o After exposure, as for example in the administration of HBIG to infants born to mothers with
hepatitis B infection.

1.1.3 The immune response

When an antigen enters the body, it triggers an immune response that may be humoral (antibodies),
cellular, or both humoral and cellular at once. Both the antibodies and the cells are specific for that
antigen, and they develop specific memory that can last for weeks, months, years, or a lifetime,
depending on the circumstances.

The humoral and cellular arms of the immune system are discussed as if separate and apart, whereas in

fact both are closely related and intertwined. Two types of cells are involved in the immune response:

* Lymphocytes: These are produced in the bone marrow. The lymphocytes are further subdivided into
B cells and T cells: B cells need a bone marrow environment only, and T cells need to pass through a
stage of development in the thymus.

e Macrophages: These cells, derived from bone marrow precursors, are known as monocytes
when in the phase of circulating in the blood and as macrophages when found in lymph nodes
and other tissues. The two main functions of macrophages are the removal of particulate antigen
(phagocytosis) and the presentation of antigen to specific antigen-sensitive lymphocytes.

On primary contact with antigen, the antigen-reactive lymphocytes of the acquired immune system
are triggered to become non-dividing memory cells and effector cells of the humoral (antibody) or cell-
mediated immunity.
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This expanded clone of memory cells requires fewer cycles before developing into effector cells, and this
shortens the reaction time for the secondary response (Figure 1). Such immunologic memory can last
for weeks, months, years, or a lifetime, depending on the circumstances.

FIGURE1 Immune response

Vaccination Natural Secondary immune

Infection | response

Immune
response Primary immune

response

Source: Mackett M, Williamson JD. Human vaccines and vaccination. Virginia: BIOS Scientific Publishers; 1995.

There are two types of lymphocytes: T cells and B cells. The T cell, which mediates the cellular aspect
of the acquired immune response, has an antigen-specific receptor on its surface. The first step after
activation, in which antigen and receptor make contact, is the multiplication and production of many
daughter T cells, which now carry out various functions, such as:

* Production of macrophage migration inhibitory factor (MIF);

» Production of macrophage-activating factor (MAF);

* Helping B cells and other T cells to both multiply and mature;

e Suppressing B cells and other T cells;

e Killing cells infected with a virus if the virus is its specific antigen;

e Producing memory cells specific for its antigen.

The B-cell receptor is an immunoglobulin inserted into the cell's surface membrane. Exposure to its
specific antigen also causes the B cell to multiply and produce memory cells, and effector cells activate
the specific B cell.

The effector B cell is the antibody producing plasma cell that secretes different classes of
immunoglobulin (IgM, 1gG, IgA, 1gD, IgE). These immunoglobulins have varying functions; e.g., neutralizing
virus, lysis of organisms, and other protective functions. IgM is the main immunoglobulin in the primary
response (Figure 2).
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FIGURE 2 lllustration of the roles of IgG and IgM in the immune response

Primary antigen challenge Secondary antigen challenge

| |

1° response 2° response

Antibody titre ’

e

Time (days) —»

Source: Playfair JHL, Lydyard PM. Medical immunology for students. USA: Harcourt Brace (Medical); 1995.

IgG is the most common immunoglobulin in the serum and has the capacity to cross the placenta.
IgA is secreted across surfaces and thus is found in breast milk, the gut, and the bladder. IgD is found
in conjunction with IgM on immature B cells; its function is not known. IgE is involved in resistance to
parasitic infestation as well as in the allergic response.

The foetus is capable of making IgM by the 10th week of foetal life and small amounts of IgG from the
12th week onwards. Small amounts of maternal IgG cross to the foetus during the first six months and
large amounts during the last three months of foetal life.

Thus, at birth the baby has IgG levels that are equal to or greater than the IgG levels of the mother.
This IgG is specific antiviral and antibacterial antibody against organisms to which the mother was
immunized either deliberately, such as in the case of tetanus vaccine in pregnancy, or by natural
exposure, as in the case of measles infection. The mother’s IgG is thus important in protecting the
newborn. It can, however, have a negative effect when it inhibits the production of antibodies by the
infant. This can occur when immunization is attempted with measles vaccine early in infancy.
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FIGURE3 Dynamics of antibody formation

Antigen challenge
¥

Lag Plateau Decline

Log

Antibody titre

Time (days) —»

Source: Roitt D, Brostoff |, Male J. Immunology. Fifth edition. USA: Mosby Inc; 1997.

An antibody response has four phases, which are illustrated in Figure 3 and listed below:

1. Alag phase in which no antibody is detected.

2. Alog phase in which the antibody titre rises logarithmically.

3. A plateau phase during which the antibody is catabolized or cleared from the circulation.
4. A decline phase during which the antibody level decreases.

There are two kinds of antibody response to antigens: the primary and the secondary response.

The primary response. IgM appears just after three days, peaks at 2—3 weeks and declines, quickly
disappearing in two months; IgG appears after 5-6 days, peaks at about five weeks, and then slowly
declines over years. This is why booster doses of vaccines are important to increase the level of 1gG (see
Figure 2).

The secondary response. Reintroduction of the antigen after a suitable period of time triggers a
secondary response, which is characterized by four major differences from the primary response:
The lag phase is shorter, i.e., antibody appears more quickly and lasts longer.

—

2. The plateau level is greater, i.e., the antibody attains a higher titre.
3. The antibody response consists mainly of IgG.
4. The affinity of antibody for its antigen is usually much greater.

The period between doses must not be too short or else antibodies persisting from the primary response
will eliminate the antigen, making a second dose ineffective. For polio and DTP vaccines the period
should not be less than four weeks.

PRINCIPLES OF IMMUNIZATION 9
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Although antibody responses have been discussed, it should be emphasized that memory resides in

both arms of the acquired immune system. It is because of these long-lived memory cells that there

is no need to recommence immunization if there is a long interval between doses of vaccines. The
immunization should be completed with the required number of doses in accordance with the child’s age.

As mentioned before, acquired immunity can be conferred actively or passively. Passive immunity occurs
when immunoglobulins or cells are transferred from an immune person to the recipient (the person to

be protected). Active immunity occurs when the person to be protected is exposed to the infectious
agent or toxin.

An excellent natural example of passive immunization is the passage of IgG from mother to infant in
the last trimester of pregnancy. Another example is the injection of rabies immune globulin (RIG) locally
around the wound and intramuscularly after rabies exposure.

If active immunization can be done safely then this is the preferred method, since the immunity provided

is long lasting. Safety is conferred on the process of immunization by:

e Use of killed bacteria, e.g., pertussis;

e Chemical treatment of the toxin to eliminate toxicity while maintaining antigen specificity, e.g.,
diphtheria and tetanus;

e Treatment of live viruses in such a way that the virus loses the ability to cause the disease but is still
live and antigenically unchanged, e.g., poliomyelitis, measles, rubella, and yellow fever.

1.2 Vaccines

Vaccines are biological agents that contain a weakened organism or inactive parts of a particular
organism (antigen) that stimulate an immune response within the body. The newer vaccines, such

as that for COVID-19, contain the blueprint for producing antigens instead of the antigen itself. These
vaccines will not cause disease in the persons receiving the vaccine, but will trigger the immune system
to respond in a similar manner as if infected with the disease.

Some vaccines require multiple doses given weeks or months apart. This is sometimes needed to allow
for the production of long-lived antibodies and development of memory cells. In this way, the body is
trained to fight the specific disease-causing organism, building up memory of the pathogen so as to
rapidly fight it if exposed in the future.

1.2.1 Classification of vaccines

Vaccines fall into two main groups: live and non-live vaccines. The non-live vaccines can be further
divided into inactivated vaccines, modified toxins, subunit (polysaccharide, conjugate, recombinant), and
nucleic acid vaccines.
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TABLE 2 Classification of common vaccines

Live attenuated vaccines Non-live vaccines
Inactivated vaccines Modified toxins  Subunit vaccines Nucleic acid
(toxoids) (mRNA)
Measles Pertussis whole-cell  Diphtheria Influenza A and B COVID-19
organism
Mumps Tetanus Hepatitis B
Poliomyelitis
Rubella (inactivated polio Pneumococcal
) ) vaccine — IPV Salk) )
Varicella zoster (chickenpox) Acellular pertussis
. » Hepatitis A )
Bacille Calmette—Guérin (BCG) Haemophilus
Typhoid (iniectabl influenzae type b
Yellow fever yphoid (injectable)
Cholera Meningococcal
Typhoid (oral)
. Rabies Typhoid (Vi)
Vaccinia/smallpox (no longer
required except under very Human
special circumstances) papillomavirus
(HPV)
COVID-19
Zoster (rZV)

1.3 Population (herd) immunity

Vaccines are critical to the prevention and control of infectious disease outbreaks. A measure of the
infectiousness of a disease is the basic reproduction number (R ). R, is the number of secondary cases
generated by a typical infectious individual when the rest of the population is susceptible, and is a
measure of the spreading potential of an infection in a population. Measles and pertussis (whooping
cough) are two of the most infectious diseases, with an R of 12-18; that is, T person with measles or
pertussis is likely to infect up to 18 other susceptible people.

Therefore, when children are vaccinated, they are usually protected or become immune against the
targeted disease. No vaccine provides 100% protection. However, not everyone can be vaccinated and
not everyone who receives a vaccine will be protected from the disease that they are vaccinated against.
Persons who are born with a weakened immune system and those with underlying health conditions
that weaken the immune system (such as cancer or HIV) or who have severe allergies to some vaccine
components may not be able to get vaccinated with certain vaccines.

The herd immunity threshold is the proportion of immune individuals in a population that must be
exceeded to prevent disease from spreading. Therefore, to prevent disease transmission, most of the
population need to be vaccinated and immune. Vaccines then not only provide individual protection but
also a population effect: herd immunity. The more others are vaccinated, the less likely people who are
unable to be protected by vaccines are at risk of even being exposed to the harmful pathogens.
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Some diseases are extremely infectious, such as measles and pertussis, and require a high proportion
(92-94%) of the community to be immune to prevent transmission. Herd immunity does not provide full
protection to those who cannot safely be vaccinated, but these people will have substantial protection
because of those who are vaccinated around them.

1.4 Immunization coverage

The goal of the EPI is the prevention of morbidity and mortality caused by vaccine-preventable diseases.
The means used to reach that goal is the vaccination of the target groups in the population. Therefore,
it is important to monitor and evaluate the immunization programme at monthly intervals using the
Monthly Monitoring of Immunization Coverage Chart.

At the district level, the Public Health Nurse is responsible for monitoring and plotting the vaccine charts
for each health facility in her/his catchment areas (7). The coverage charts should be placed in an area
where it can be viewed by the general public. This encourages public engagement and community trust,
which positively impacts on participation in vaccination programmes.

At the end of each month, the cumulative number of fully immunized under 1 and 1-year-old children and
pregnant women should be recorded and plotted on the graphs. This means that at the end of a month,
the number plotted on the graph represents the sum of the number of fully immunized persons for that
month, plus the number for all previous months of that year (7). This graph allows checking the progress
through the year on a monthly and cumulative basis (see Figure 4). When progress is less than expected,
prompt corrective measures should be taken.

FIGURE 4 Immunization coverage chart

COUNTRY/REGION: YEAR: 0000

FULL IMMUNIZATION OF CHILDREN AGED UNDER 1 YEAR

TYPE OF IMMUNIZATION QPV Estimated Live Births: 245 (a)
(FULL IMMUNIZATION = 3 DOSES) Estimated Infant Deaths: 5 (b)

Estimated Target Population: 240 (a)-(b)

(Annual Target Population = Live Births minus Infant Deaths)

100%
90%

70%

50%

30%

10%

0%

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec

Antipolio (OPV 3)
Cumulative
Coverage

1. Enterinbox "A" (Antipolio OPV 3) the total number of children fully immunized during that month.

2. Enter in box "B" (Cumulative) the final data adding box "A" present month with box "B" previous month. Plot monthly progress on the graph
by marking "®" for the cumulative total at the end of each month and join with a solid line.

3. Calculate the % Coverage by using this formula: No. in Box "B" X 100 Divided by Target Population (Example: 160X100/240 = 66.66 or 67%)

Source: Belize Ministry of Health. The Expanded Programme on Immunization manual. Belize: MOH; 2022.
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A separate graph should be used to monitor progress of immunization coverage for each vaccine at the
district level. To fill in the graph, the following statistical information on the target population is needed:
a. Estimated number of live births per year in the district;

b. Estimated number of infant deaths (under 1 year of age).

Subtracting (b) from (a) gives the estimated target population in the district, i.e., number of children

1 year of age. The number of expected births is the estimate for pregnant women as a target population
and should be used for the Td cumulative graph. Enter this information on top of the graph sheet, along
with the year and the name of the district.

The estimated target population is to be written on the left top of the graph’s vertical axis, which
corresponds to 100% on the horizontal dotted line that goes to the right axis. Divide this figure by 12 to
find out the numbers to be entered along the vertical axis (cumulative total of children fully immunized).
After this, the graph is ready to be used for the whole year, to plot monthly progress of immunization for
the specific vaccine.

Completing a Monthly Monitoring of Immunization Coverage Chart:

e Add the total number of fully immunized children, per vaccine, during the month at every health centre
in the district and enter it in the upper box "A’”

* Locate the number of those fully immunized on the vertical axis and plot a point from the number on
the vertical column above the month. The letters on the bottom represent the months of the year.

e After two months, a connection line can link progress of coverage. The connection line should be
compared with the pre-drawn line on the graph.

The programme manager should keep monitoring and analysing the graphs representing the total
vaccinations from all the districts on a monthly basis. Where progress is less than expected, corrective
action should be taken to achieve the expected target by the following month.

In addition, systematic supervision and periodic evaluation of injection practices are vital to ensure the
safety of vaccination. Supervisory visits should be made to each health centre on a regular basis each
year, and the checklist used should include a review of injection safety. An assessment of safe injection
practices, injection equipment, and the equipment supply system are included in every EPI programme
review and other evaluation activities. All adverse events should be routinely monitored and investigated
with a view to improving the quality and safety of the immunization programme.
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Chapter 2

Storage, distribution,
and disposal of vaccines

2.1 Storage of vaccines

Vaccines are biological products that lose potency if not stored and transported correctly. Vaccines
should be refrigerated between 2 °C and 8 °C. Ideally, vaccines should be stored in a dedicated
refrigerator, taking up only about half of the storage area in order to allow air movement. Do not store
vaccines in the door and bottom shelves. Water bottles in these and other areas will help to reduce
temperature fluctuations. A good seal, regular defrosting, and minimizing the number of times the
refrigerator door is opened will also help temperature stability. Non-self-defrosting refrigerators are
adequate for the storage of vaccines.

The refrigerator used to store vaccines is an indispensable requirement of the immunization programme.
It must be in good operating condition and well maintained for the success of the immunization
programme.

The refrigerator should be placed in the shade (preferably in an air-conditioned room), away from any
heat source, perfectly level, and at least six inches (15 cm) away from any wall.

Vaccines, diluents, and ice packs, if possible, should have a dedicated refrigerator. Storing other supplies
in a vaccine refrigerator raises its temperature because of frequent opening of the refrigerator.

Vaccine refrigerators have two sections:

* Main section for storing vaccines and diluents, in which the temperature should be kept between 2 °C
and 8 °C. Thermostats in this section are used to adjust the temperature.

e A freezer for freezing ice packs. This section should be kept below 0 °C.

The freezer of the refrigerator should be filled with ice packs in order to keep the temperature low in the
event of a malfunction. For the same reason, extra space in the lower compartment of the refrigerator
should be filled with plastic water bottles that help to keep the temperature low. The cold water in the
bottles helps to cool the air inside the refrigerator after warm air has been let in by opening the door.

The vaccines should be arranged in the refrigerator to allow air to circulate freely.

Each refrigerator should be defrosted monthly or when 5 mm of ice has formed on the internal sides of
the freezer compartment.

It is important to open the door only when needed and not to open it during power failures.
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The power supply of the refrigerator should be secured by taping over the plug and affixing a notice

against turning off the power or unplugging the refrigerator. During disruption of electricity of one to four

hours, vaccines should be left in the refrigerator and the door kept closed. For a failure of four hours or

more, vaccines should be transferred to an appropriately packed vaccine carrier and plans made to move

the vaccines to a facility with electricity or a back-up generator.

Monitoring the temperature of the refrigerator

A thermometer must be kept in the central interior (not in the freezer) of the vaccine refrigerator so that

the temperature can be read, monitored, and recorded in the morning and afternoon of each working

day and least once on the days of the weekend. The daily temperature should be recorded morning and

afternoon in the appropriate column of the Vaccine Refrigerator Temperature Control Chart (see example

Refrigerator Temperature Chart in Appendix 2). The central interior, below the freezer, of the refrigerator

should be recording between 2 °C and 8 °C, inclusive.

There is no need for a thermometer to be kept in the freezer compartment of the refrigerator to monitor

its temperature. As long as the freezer is freezing (making ice) it should be adequate for the freezing of

the icepacks.

How to load cold chain equipment
Cold chain equipment, including refrigerators, cold boxes, and vaccine carriers, must be loaded correctly

to maintain the temperature of the vaccine and diluent inside (Figure 5).

Freeze and store frozen ice packs in the freezer.

Put vaccines and diluents on the top and middle shelves of the main section:

- 0PV and MMR vaccine on the top shelf;

- BCG, DTPR, Td, hepatitis B, and yellow fever vaccines on the middle shelves;

- Diluents next to the vaccines with which they were supplied.

Do not place vaccines on door shelves: the temperature is not low enough.

Keep plastic bottles or ice packs filled with water on the bottom shelf. The plastic bottles/ice packs
help to keep the temperature constant.

Arrange the boxes of vaccine in stacks between which the air can move.

Keep unopened vials that have been taken out of the refrigerator in a special box in the main section
labelled “returned.” Use these vials first in the next session.

Do not keep expired vaccines in the refrigerator. Discard according to the drug policy.

Do not keep any food, drink, or drugs in a vaccine refrigerator.

STORAGE, DISTRIBUTION, AND DISPOSAL OF VACCINES

15



FIGURE5 How to pack a vaccine refrigerator

Freezer compartment .
(if provided) OPV & freeze-dried

. ) vaccines with diluents

Store ice packs upright
) on top shelf (BCG,

to avoid leaks

_~— measles, MMR, JE, YF,

meningoccocal A and any
lce pack storage: —' vaccines not freeze-
Frozen on left sensitive)

Unfrozen on right
30-day refrigerator

- —  logger or freeze indicator
and thermometer

Freeze-sensitive vaccines
on middle shelf

NEVER store vaccines in Closer expiry date at front

door shelves

USE FIRST:
Box containing vaccines
with darker VVMs and box

) containing opened vials
Diluents on bottom gop

shelf, clearly marked
Unfrozen icepacks below

bottom shelf to stabilise
temperature

Source: World Health Organization. Immunization in practice: A practical guide for health staff, 2015 update. Geneva: WHO; 2015. Available from:
https://iris.who.int/handle/10665/193412.

For top-loading refrigerators, all the vaccines should be stored in mesh trays or baskets to allow the free

flow of air and prevent accumulation of water. Vaccines should be packed according to the following

directions (Figure 6):

* Measles, MR, MMR, BCG, and OPV in the bottom only; and

* Freeze-sensitive vaccines (DTP tetanus toxoid [TT], Hep B, DTP-Hep B, Hib, DTP-Hep B+Hib, IPV,
meningococcal, yellow fever, and Japanese encephalitis [JE] vaccines) in the top only.

e “Use first” marked vaccines should also be placed in top baskets.

Importance of cold chain

The cold chain refers to the system of transporting and storing vaccine at from +2 °C to +8 °C to avoid
cumulative, irreversible loss of potency from thermal insults. The cold chain system ensures that
vaccine is kept in a potent state, from the manufacturer to when it is administered to the child/person
being immunized. The cold chain includes three main elements: personnel who use and maintain the
equipment and provide the health service; equipment for safe storage and transport of vaccines; and
procedures to manage the programme and control the distribution and use of vaccines.
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FIGURE6 Vaccine arrangement in an ice-lined refrigerator

Diluents Diluents

Diluents |

Returned vials

HepB HepB HepB HepB HepB
Penta PCV PCV PCV

DPT ppT | opT | IRV |ENRY IPV in separate
T T T T T T container
|_Rota |
| Bce || Bce || BCe || BcG |
| opv |[ opv || opv |[ opv |[ opv || opv | Compressor

Source: Ministry of Health and Family Welfare, Government of India. Immunization handbook for medical officers, Unit 4 Cold chain and logistics
management. India: Government of India; 2017.

Vaccines are sensitive to heat, and great care must be taken in storing and reconstituting the vaccines.
Live vaccines (e.g., polio, BCG, MMR) are more sensitive to heat than toxoids. Toxoids (DTP, DT, Td),
however, should not be frozen; the vaccine should be stored in a refrigerator (from +2 °C to +8 °C) and
protected from light. Vials should also be kept dry to prevent labels from falling off. If toxoid preparations
such as DTP are accidentally frozen, a precipitate forms, making the product unusable.

OPV and MMR are the most heat-sensitive vaccines, and the hepatitis B and toxoid (DTP-Hib, DT, Td)
vaccines are the most freeze sensitive. Live viral vaccines (e.g., MMR, OPV) are also sensitive to light.

Designated person(s) should be responsible for ordering, transporting, and storage of vaccines, including
recording refrigerator temperatures and adjusting the thermostat accordingly.

Monitoring of the cold chain system

A thermometer in the refrigerator is essential and must be checked twice on every working day and

at least once on the days of the weekend, and the temperatures recorded. The temperature should be
between +2 °C and +8 °C. If the thermometer is taken out of the refrigerator, the temperature should be
recorded after it has been in the refrigerator for at least an hour. The person responsible for recording
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temperatures should be the only person to alter the thermostat of the refrigerator. Arrangements should
be made to move the vaccines to a functional refrigerator, should electrical outage be for a long time.

Review of the cold chain

At least monthly reviews of the performance of the refrigerator, using the temperature records, should
be done by the supervisor. The EPI Managers should be available to advise field staff on refrigerator
performance and if vaccine damage is suspected.

Before field staff discards any vaccine, consultation should occur with the EPI Manager/Public Health
Nurse. Vaccines should be discarded in a similar manner as other biohazard waste.

Maintenance of the cold chain requires vaccine and diluent to be:

e Collected from the airport as soon it arrives;

e Transported at the correct temperature from the airport and from one storage area to another,;
* Stored at the correct temperature in all storage areas such as central and in health centres;

e Transported at the correct temperature to outreach vaccination sites;

* Kept cold during vaccination sessions.

The health worker is responsible for maintaining the cold chain while vaccines are stored in the health
centre, are being transported to outreach sites, and during vaccination sessions.

The cold chain must never be broken. Mishandling at any point along the chain can ruin the vaccines and
make them useless or ineffective.

There are three major levels where vaccines are stored, and the cold chain is of paramount importance:

e Central level storage, which is equipped for long-term storage of large amounts of vaccines and has
multiple safety features. There is also a standby generator or alternate power source.

* Regional level storage, which should have similar or some features of central level storage.

e Local level storage is usually at the health centres, where vaccines are stored in small amounts.

Weak links can occur at any point along the cold chain, and experience indicates that the risk of
damage to vaccines is greatest at the local level. The practitioner is a part of this cold chain and is also
responsible for it. Failure in proper handling and storage of vaccines can result in unexpected outbreaks
of some of the vaccine-preventable diseases, due to vaccines that have been rendered ineffective
through poor cold chain procedures.

2.2 Distribution of vaccines

Vaccines are distributed from areas of storage to the sites where they are utilized. In some countries
vaccines are stored at a central storage facility at the national level and distributed to regional/district
level and then to the local level or health facility for use. Stock levels should be regularly monitored with
the stock balance available from the vaccine log, whether paper-based or electronic. Ordering should be
done prior to the vaccination session, or at least monthly, and therefore limit the quantity of vaccine in
storage. This is very important where there is no stand-by generator at the health centre level. Vaccine
stock in the refrigerator should be arranged for use according to expiry date.
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2.2.1 Guidelines for ordering and management of vaccines (national level)

1.

10.

11.

12.

13.

The EPI Manager prepares the appropriate procurement forms/data sheet for vaccines in July
of each year.
The prepared Vaccine Procurement Form is submitted to the Ministry of Health (usually the
Permanent Secretary of Health or designate) for approval and signature.
The Ministry of Health-approved vaccine procurement data are then input in the procurement
system of PAHO, where they are reviewed and signed by the subregional immunization advisor and
transmitted to the Immunization Unit of PAHO in Washington, D.C.
The Immunization Unit of PAHO in Washington, D.C., verifies the country’s vaccine order prior to
forwarding the vaccine orders to the manufacturer.
The manufacturer through PAHO notifies the Ministry of Health (Permanent Secretary and EPI
Manager) of the pending arrival of the vaccines in the country.
The manufacturer through PAHO contacts the Ministry of Health with confirmation on airline, date,
and time of arrival of vaccine.
The EPI Manager ensures that the procurement unit (broker and driver) has the pertinent information
and documents for clearance and receipt of vaccines at the time of arrival.
The central procurement unit driver/broker goes to the airport to collect the vaccines.
Vaccines are collected as soon as possible on arrival and transported immediately to the central
procurement unit.
Vaccines and diluents are checked regarding their cold chain status (reviewing temperature data —
thermometer included with the vaccines), quantity, dose per vial, date of manufacture, expiry date
against the vaccine notification document.
Vaccines and diluents information is recorded as follows:

. Type of vaccine and diluents;

. Quantity received;

. Vial size;

a
b

c

d. Manufacturer;
e. Date of manufacture;

f.  Batch/lot number;

g. Expiry date for each vaccine and diluent.

The (Ministry of Health)/EPI Manager is notified of the arrival of the vaccines/diluents and the
condition at receipt, i.e., satisfactory or unsatisfactory. This should be done within 24 hours (no later
than 48 hours) of vaccine arrival and receipt.

Processing and clearance at Customs are completed by the broker after receipt of the vaccines and

original shipment documents.

2.2.2 Guidelines for distributing vaccines (national level)

1.

Vaccines are collected or distributed on a monthly or quarterly basis and as need arises to the
regional or district storage sites. Distribution to health centres occurs on a monthly basis, usually
from district or regional storage on orders received.
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2. Central stores should have a vaccine record/log book or management system where the following
information is recorded when vaccines are being distributed:
a. Date;

Type of vaccine requested;

Quantity of vaccines — doses and vial size;

Batch/lot number;

Manufacturer;

Date of manufacture;

Expiry date;

S@e e oo o

Stock balance of vaccines in central stores;

Number of vaccines received/collected;
j. Stock balance after deductions;
k. Signature of persons distributing and receiving vaccines.

The EPI Manager should routinely check the central stores to review/ensure cold chain is maintained and
to confirm the level of vaccine stocks.

2.2.3 Guidelines for ordering and management of vaccines (health centre)
Health centres are expected to order vaccine every month. Vaccines should be requested using
requisition forms/electronic request in the Electronic Immunization Registry.

Each centre is responsible for managing the stock at the vaccination site. Recording of stock should
be done continuously. All stock in and out of storage areas should be recorded to ensure availability of
vaccines. Each site should have no more than one month’s supply of vaccine in stock at any time.

Stocks should be arranged in order of “earliest expiration date - first out” (EEFO) at every level. This
helps ensure that old vaccine stocks are distributed before newer ones and limits wastage caused by
expiration.

[Include the stock records to be used in country here ]

2.2.4 Transportation of vaccines

Vaccines should be transported in vaccine carriers with a thermometer and appropriately arranged ice
packs (Figure 7). A foam pad (i.e., piece of soft foam) should be placed on top of the ice packs in the
vaccine carrier. When the carrier lid is open, the foam pad keeps the vaccines underneath in a cool state.
It also holds and protects vaccine vials during immunization sessions. Open vials should be placed on
the foam pad.
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FIGURE7 Examples of vaccine carriers

Source: World Health Organization. Immunization in practice: A
practical guide for health staff 2015 update. Geneva: WHO; 2015.
Available from: https://iris.who.int/handle/10665/193412.

FIGURE 8 Arranging ice packs in a vaccine carrier

Before placing the ice packs in the carriers, the
frozen ice packs should be warmed at room
temperature until frost no longer forms on

the surface or water is formed in the ice pack.
This is known as conditioning of the icepack.
Vaccines and diluents should be kept separate
from the ice packs (e.g., in a sealed plastic bag)
to avoid wetting of labels and freezing of freeze-
sensitive vaccines. Keep the time for transport
to a minimum, and unpack vaccines immediately
upon arrival at the health facility or area where
vaccination activities will take place. If the ice
packs have completely thawed during transport,
the vaccines have probably not been kept cool
enough. A well-packed vaccine carrier can keep
the vaccines between 2 °C and 8 °C for 24 hours
(Figure 8).

Source: World Health Organization. Immunization in practice: A practical guide for health staff, 2015 update. Geneva: WHO; 2015. Available from:

https:/iris.who.int/handle/10665/193412.
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2.3 Disposal of vaccines
All vaccine vials that have been opened for a vaccination session do not have to be discarded at the end
of the session. The Open Vial Policy embodies the recommendations for the disposal of vaccines.

1. Opened vials of reconstituted vaccines of measles/mumps/rubella, yellow fever, and BCG must be
discarded at the end of each session. The vaccines should not be kept for longer than six hours.
2. Opened vials of all vaccines must be discarded immediately if:
a. Sterile procedures have not been followed; or
b. The presence of floating particles or a change in the appearance of the vaccine shows that it has
been contaminated; or
c. Itis suspected that the vaccine has been contaminated; or
d. The vaccine in the vial has been exposed to unacceptably high temperatures or has been frozen
(applicable to some vaccines).
3. Any open vial of vaccine that it has been decided to keep should have the date of opening, be put in a
box marked “returned” in the refrigerator, and be used first before any others during the next session.
4. If the vaccine vial monitor on a vial shows that the vaccine inside has been exposed to unacceptably
high temperatures, dispose of the vaccine.
5. Dispose of BCG, MMR, and yellow fever vaccines if not used within six hours of reconstitution.
Dispose of DTP vaccine, hepatitis B vaccine, adult Td, and Hib if frozen or have ever been frozen.
7. Opened vials of liquid vaccines such as bOPV, DTP, Td, DT, and hepatitis B vaccines may be used in
subsequent sessions, for 28 days, if the following conditions are met:
a. The expiry date has not passed;
b. The vaccines have been continuously stored at a temperature between 2 °C and 8 °C;
c. The vaccines have not been taken out of the health centre for outreach activities;
d. When opened vials have been taken out of the health centre these must be discarded at the end
of the day;
e. The vaccine vial septum has not been submerged in water;
f. Aseptic technique has been used to withdraw all doses.

Opened vials or unopened vials that have expired or are considered not fit for use (i.e., frozen, heat
exposure) should be placed in a biohazard bag or a red bag or a biohazard container. This container must
be sealed before transporting to final disposal site. The country guidelines for final disposal should be
followed. Expired vaccines should be documented, and reporting should follow country guidelines.

2.4 Emergency management of vaccines and diluents

Emergency guidelines are necessary in the event of or preparation for a disaster. If there is a “Hurricane
Watch,” an emergency staff meeting should be conducted among members of staff at all health centres
to review the Emergency Plan.

Once there is a "Hurricane Warning," staff must review the Disaster Guidelines and ensure that
emergency measures are taken to secure vaccines, diluents, and other relevant and important records.
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Management of vaccines and diluents:

* Inthe absence of a functioning generator at the local and regional levels, all vaccines and diluents
should be transported from the local and regional level to the central level.

e Record all vaccines and diluents at the local level prior to transfer.

* Ensure maintenance of cold chain during the transfer of vaccines. Note that the accepted temperature
is between 2 °C and 8 °C.

In the absence of a generator at the central level, vaccines and diluents are to be labelled and packed
for emergency storage possibly at an alternative site. Storage holdover times by cold chain equipment is
detailed in Appendix 3.
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Chapter 3

Vaccination procedures

3.1 Before vaccination

3.1.1 Who can vaccinate

Vaccination is provided by a network of health facilities in the public and private health sector and
nongovernmental organizations. In these facilities vaccines are administered by the following health
personnel: registered midwife, registered nurse, public health nurse, nurse practitioner, and medical
practitioner. These personnel are authorized by the Public Health Act or Law or delegated by the Medical
Officer of Health according to the Public Health Policy for the country.

Vaccination is prescribed according to the policy of the Ministry of Health, and the vaccine that can be
administered by which health personnel is according to the Ministry of Health policy.

3.1.2 Process for safe immunization
The vaccinator is responsible for observing standard vaccination procedures and ensuring that cold
chain management and handling of vaccines are aligned with national policy and procedure.

Persons administering vaccines should observe standard occupational health and safety guidelines in
order to minimize the risk of needle-stick injury. Disposable needles and syringes should be discarded in
labelled, puncture-proof, spill-proof containers to prevent needle-stick injury or reuse. Sharps containers
must be kept out of the reach of children. All persons injecting vaccines should be familiar with the
infection control guidelines.

A new, sterile disposable syringe and needle should be used for each injection. If multi-dose vials are
used, a syringe or needle that has been used to inject a person should never come in contact with the
vial. Vaccines must not be mixed or combined in one syringe unless part of a combination vaccine, for
example, DTP/HepB+Hib vaccines.

The immunization visit involves injections. Unhurried, meticulous attention to preparation will ensure a
smooth procedure. Before administering any vaccine, the standard vaccine protocol should be followed
(see section 3.1.3). In addition to reviewing the procedure, be aware of the vaccinee’s age and stage

of development, and adapt the immunization procedure accordingly. The immature nervous system of
babies produces diffuse reflexive movement and so, although not strong, the limbs should be supported
and restrained before injection. At 15 months, infants dislike being restrained, and so infants can be
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allowed to move around until just before the injection. Eleven-year-old children are often anxious and
need clear explanations about the procedure beforehand. Time spent beforehand giving reassurance and
gaining cooperation is well spent.

All syringes, needles, vaccine vials, and swabs must be safely disposed of at the end of a vaccination
session.

Spillages

If accidental exposure to blood splashes or vaccine occurs, thoroughly wash the affected area under cold
running water and then with an iodine-based hand wash (if available). Health workers with recent grazes
or skin defects should avoid patient contact or cover the areas with an impermeable dressing prior to
patient contact.

Blood or vaccine splashes on work surfaces should be treated by wiping up the spill with a pad soaked
liberally in 0.5% hypochlorite solution (ordinary household bleach diluted 1 to 9 parts water), repeat with a
fresh pad, and then clean up with water or commercial detergents.

Alternatively, granular hypochlorite can be used for treating liquid spills. Sufficient granules to absorb the
spilt fluid are applied and then cleaned up after 10 minutes contact time.

Contaminated linen is adequately treated by a routine hot wash cycle (60-70 °C) using ordinary bleach
concentration.

Follow the infection control guidelines of the Ministry of Health.

Prevention of injury and infection

The risk of injuries and infections can be reduced when handling injection equipment as follows:

1. Take care to prevent injuries when:
a. Using needles to give vaccinations;
b. Handling needles after giving vaccinations;
c. Disposing of used needles.

2. Do not recap used needles, do not remove used needles from syringes.
Place used syringes and needles in puncture-proof containers for disposal. Keep a container as close
as possible to the place where injections are given.

4. Immediately and thoroughly wash hands and other skin surfaces that have been contaminated with
blood or other body fluids.

Procedures for disposing of injection equipment

Before final disposal, syringes and needles should be placed in a puncture-proof container, preferably
a biohazard container. Special boxes for collection and destruction by burning should be used. These
should be waterproof and tamper-proof, and needles should not be able to pierce them.

Alternatively, containers made of thick plastic, or metal cans, could be used for collecting syringes and
needles and transportation to an incinerator or other site where the waste can be burned.

The box is considered full when it is at 75%. There should be a specific schedule for the collection of the
boxes for incineration, for example, once per month.
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3.1.3 Preparing for vaccination
The following vaccination procedure is recommended:

1.

10.

11.

12.

13.

14.

The resuscitation equipment, drugs, and protocol necessary for the management of anaphylaxis
must be available and checked prior to each working day or vaccination session.

The vaccine refrigerator, and other cold chain components, must be maintained and monitored
according to current recommendations. These should be checked prior to each working day.
Appropriate information about the risks and benefits of vaccination, and the risks of vaccine-
preventable diseases, must be provided to, and discussed with, the person to be vaccinated, or the
parent or guardian of the child. Information given is to be documented.

A pre-vaccination assessment to determine the vaccinee's medical fitness for vaccination must

be undertaken. Any concern about the person’s eligibility for vaccination must be discussed with a
medical officer (health), the patient’s practitioner, paediatrician, or the relevant public health physician.
Following the provision of appropriate information, and the pre-vaccination assessment, consent
should be documented if required in your country.

The person to be vaccinated, or the parent or guardian, must be advised that the person should
remain under observation in a designated place for about 20 minutes after the vaccination.

The schedule, dose, route, and technique of administration of the vaccines must be in accordance
with the guideline of the country and documented accordingly. Note: each individual dose must be
checked to see that the expiry date has not lapsed, and that there is no particulate matter or colour
change in the vaccine.

Administer the vaccine(s). Note the vaccine given, manufacturer, batch/lot number in the child’s
health record and on the vaccination card. Sign the card if required.

Also check the vaccination status of other family members and offer catch-up vaccination where
appropriate.

Needles, syringes, and vaccine vials must be disposed of in accordance with standard infection
control guidelines. Vaccine vials should also be disposed of in biohazard containers.

The parent or guardian of a child who has just been vaccinated must be advised on the management
of the common adverse events that may occur after vaccination. It is important that the parent
knows what to do in case a significant adverse event occurs within 24—48 hours of the vaccination.
Prior to departure, the person or the person’s parent or guardian should be informed, that is, given an
appointment date, of the next scheduled vaccination.

The details of the vaccination must be documented (i) on a record to be retained by the person, or
the parent or guardian; (i) on the relevant clinical record; and (iii) in the vaccination register.

Any significant adverse event following immunization should be promptly reported to the EPI
Manager and Ministry of Health. A completed adverse event form should be submitted as early as
possible.

3.2 Vaccine administration
For a vaccine to be efficacious, it has to be administered at the recommended age, at the preferred site,

and with the most effective technique. The choice of the injection site is dependent on the age of the
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individual. The two anatomical sites preferred for routine injections are the anterolateral thigh and the
deltoid muscle of the upper arm. The preferred site for intramuscular injection in infants and children is
the anterolateral aspect of the upper thigh since it provides the largest muscular mass (Figure 9). The
anterolateral thigh is preferred for simultaneous administration of intramuscular vaccines. The distance
separating each should be more than one inch (2.5 cm) to prevent overlap of local reactions. Multiple
vaccines should not be mixed in one syringe unless specifically licensed to be administered in one
syringe. A different needle should be used for each injection.

In older children, adolescents, and adults, the deltoid has achieved sufficient size to offer a convenient
site for intramuscular injection.

General guidelines for vaccine administration are summarized in Table 3. Summary information on
selected vaccines is provided in Appendix 4.

FIGURE9 Intramuscular injection in the anterolateral aspect of the upper thigh
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and upper thirds of
Rectus the vastus lateralis)
femoris
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Greater trochanter
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( femoral condyle

Source: Ministry of Health New Zealand. Immunization handbook. 7th edition. New Zealand: MOH; 1996; and Ministry of Health New Zealand.
Immunization handbook. 4th edition. New Zealand: MOH; 2024.

TABLE 3 Guidelines for vaccine administration

Preparation Immunization event

Vaccinate in a private and appropriate setting. Draw up injections in the presence of the vaccinee, out of
sight, if preferred. Medical equipment is commonplace
to vaccinators, but it may heighten the anxiety of some

individuals.
Prepare the area/room layout to suit the vaccinator Ensure the individual or parent/guardian has had the
and vaccination event. opportunity to discuss any concerns and has given

informed consent if required.
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TABLE3 Guidelines for vaccine administration (continued)

Preparation Immunization event

Be familiar with the vaccines (e.g., the correct Be prepared to include other family members in the

preparation, administration, and the potential for discussion; explain to older children accompanying

adverse events). infants why the injections are being given and what will
happen.

Be aware of the individual's immunization history. Give the appropriate immunizations due, and advise

when the next immunization event is due.

Ensure there are age-appropriate distractions available. For breastfed babies, suggest that the mother
breastfeeds baby before, during, and after vaccination.

For children, sit upright and talk quietly to the child before
and during vaccination. Make eye contact and explain
what is going to happen. Even when a child is unable to
understand the words, an unhurried, quiet approach has
a calming effect and reassures the parent/guardian.

Ensure the relevant immunization health education Give written and verbal advice to the individual and

resources are available. parent/guardian. The advice should cover what may be
expected after vaccination, and what to do in the event
of an adverse event.

3.2.1 Administration of intramuscular and subcutaneous injections

Minimizing pain and distress at the time of vaccination are crucial for an enabling environment, and this
should be of paramount importance in the mind of the vaccinator. Some actions that may minimize
pain and distress are: administer vaccines from the least to most painful; breastfeed the baby before,
during, and after vaccination; ensure the parents are present for the older child; give oral vaccine prior to
injectable; provide distractions; and use appropriate needle size.

When the injection site is clean, no cleansing of the skin is necessary. If the skin is dirty, cleaning can
be done with soap and water. Use of alcohol swabs is optional, but the area should be dry before the
injection is administered.

Ensure that there is a good light source and that both injection sites can be seen unimpeded by clothing.

Subcutaneous (SC) injection
A subcutaneous injection should be given into healthy tissue that is away from bony prominences and
free of large blood vessels or nerves. The most commonly used site is the upper arm.

Intramuscular (IM) injection sites
The vastus lateralis is the recommended injection site for the infant, e.g., at 6—8 weeks, 4 months, and
6 months for IM immunizations. From 12 months the deltoid is the alternative IM site.

Vastus lateralis muscle: The vastus lateralis is a thick, well-developed muscle located on the
anterolateral aspect of the thigh. The injection site is the lateral thigh at the junction between the middle
and upper third (see Figure 9).
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Deltoid muscle: The deltoid muscle is located in the lateral aspect of the upper arm. This area should
be used with caution in children because the muscle mass is small and the brachial and axillary nerves
and blood vessels are in close proximity. The injection area is a small triangle pointing downward from a

line extending along the lower edge of the acromion process. The bottom tip of the triangle is a midpoint

in the lateral aspect of the upper arm in line with the axilla. The injection site is in the centre of the
triangle (Figure 10).

FIGURE10 Deltoid intramuscular injection site
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Source: Ministry of Health New Zealand. Immunization handbook. 7th edition. New Zealand: MOH; 1996.

Use of the buttock/gluteal area for vaccine administration is to be avoided because of poor vaccine
uptake in fat, as was documented for hepatitis B vaccine and may apply to other vaccines (the gluteal

region is mostly fat until the child has been walking for some time), possible increased risk of abscess
formation, and risk of sciatic nerve involvement.

Positioning and restraint

It is important that infants do not move during the injection, and so the infant must be appropriately
restrained. Positions that reduce strain on the limb will minimize discomfort.
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Some health workers prefer to position the baby on the bed to minimize delay between injections and
to ease administration. The forearm may be leaned lightly across the infant’s pelvis, securing the leg
between the vaccinator's thumb and fingers.

Other health workers feel that the “cuddle position” on the caregiver's lap affords support for both the
child and caregiver. Smaller infants may be restrained by cupping the knee in the palm of the vaccinator’s
hand (see Figure 14 in section 3.2.4).

The most convenient position when giving injections in the deltoid muscle or subcutaneously in the upper
arm is for the caregiver to hold the infant sideways on the lap. The injection arm is secured close to the
infant's body with the other arm tucked behind the caregiver’s back. This position may also be used for a
thigh injection.

Be sure that the caregiver feels comfortable about holding the infant for injections. Some will prefer not
to be involved with the procedure and others not even to be present. These wishes must be respected.
If the caregiver is helping to secure the infant, ensure it is understood what is expected and what will
take place. Most health workers choose to administer the injections quickly, and then soothe the infant
afterwards.

Needle sizes

The standard needle for administering vaccines by SC injection is a 25-gauge needle 16 mm in length.
For very small babies under 2 months of age or for preterm infants use a 27-gauge needle, 172 mm in
length for SC injections. For intradermal injection such as for BCG vaccine, use a 26—27-gauge needle
10 mm in length. Intradermal injection techniques require special training (see Table 4).

The standard needle for administering IM vaccines is 23-gauge and 25 mm in length. Exceptions made
are for preterm babies or very small infants, when a 23-gauge 16 mm or a 25-gauge 16 mm needle can
be used. In very obese adults, 23-gauge 38 mm needles can be used. The 23-gauge needle allows the
vaccine to be injected slowly into the muscle rather than forced in under high pressure, which may cause
injection pain (see Table 4).

TABLE 4 Needle sizes by site and age

Age Site Needle gauge (G) Rationale
and length

Intramuscular (IM) injection

Birth Vastus lateralis 23-25G x 16 mm

6 weeks Vastus lateralis 23-25Gx 16 0r Choice of needle length will be based on
25mm the vaccinator’s professional judgement.

3-11 months Vastus lateralis 23-25G x 25 mm A 25 mm needle will ensure deep IM

vaccine deposition.
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TABLE4 Needle sizes by site and age (continued)

Age Site Needle gauge (G) Rationale
and length
12 months to 3years  Deltoid 23-25G x 16 mm The vastus lateralis site may be the

3-7 years

Older children

(7 years and older),
adolescents and
adults

Very large or obese
person

Vastus lateralis

Deltoid

Vastus lateralis

Deltoid

Vastus lateralis

Deltoid

23-25G x 25 mm

23-25Gx 16 mm

21-22 G x 25 mm

23-25G x 16 mm, or
23-25G x 25 mm, or
21-22 G x 38 mm

21-22 G x 38 mm
21-22 G x 38 mm

preferred option in young children if deltoid
muscle bulk is small or multiple injections
are necessary.

A 16 mm needle should be sufficient to
effect deep IM deposition in the deltoid in
most children.

Most adolescents and adults will require a

25 mm needle to effect deep IM deposition.

Use clinical judgment to ensure needle
length is appropriate to reach muscle.

Subcutaneous injection

Subcutaneous
injection

Deltoid region of
the upper arm

25-26 G x 16 mm

An insertion angle of 45 degrees is
recommended. The needle should never
be longer than 16 mm or inadvertent IM
administration could result.

Intradermal injection: BCG vaccine

Intradermal injection

Slightly above
the insertion

of the deltoid
muscle on the
lateral surface of
the left arm. The
arm should be
gently but firmly
supported.

Drawing-up: Tuberculin
syringe (attach a
drawing-up needle),

or a single-use insulin
syringe with a needle
attached

Administering: If using
a tuberculin syringe,
change the needle

to asterile 26 Gx 13
mm or 16 mm needle
(no needle change
required if using an
insulin syringe)

The syringe should be held with the bevel
uppermost, parallel with the skin of the
arm. The bevel should be fully inserted but
visible under the skin. Inject the vaccine
slowly and gradually to form a white “bleb”
or wheal, then gradually withdraw the
needle.

Source: Ministry of Health New Zealand. Immunisation Handbook, 2024 version 5. New Zealand: MOH; 2024.

Intramuscular injections by site

Vastus lateralis: Use a 22-25 G x 25 mm (1 inch or 2.5 cm) needle (an alternative for small babies
would be a 23-25 G x 5/8 inch or 16 mm needle).

Deltoid: Use a 25 G x 25 mm (1 inch) or 26 G x 16 mm (5/8 inch) needle.
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Upper arm: Subcutaneous injection in outer upper arm using 25 G or 26 G x 5/8 inch or 27 G x 1/2 inch
or 1.2 cm needle.

An angle of 60 degrees to the skin enables the needle to penetrate muscle fibres smoothly. In some
instances, the needle needs to be inserted at a right angle (90 degrees) to ensure muscle penetration
(see Figure 11). In thigh injections, the needle should be angled towards the patella; for deltoid injections
it should be angled towards the acromion. More superficial injections of toxoid vaccines result in greater
rates of local reaction than deeper ones. Careful use of a longer needle will cause less damage than a
short needle.

Intramuscular injections should be given into healthy well-developed muscle. There is no alternative to
the vastus lateralis muscle in infants, as the deltoid has insufficient muscle mass to produce a safe site
whereas the vastus lateralis is well developed.

The use of the outer upper arm for subcutaneous injection is based on its accessibility and good
vaccine uptake.

The buttocks should not be used routinely as an immunization site for infants, children, or adults because
of risk of injury to the sciatic nerve. The depth of fat in adult women is usually more than 3.5 cm, which

is typically the length of the injection needle; therefore, injecting vaccines into the buttocks may result in
depositing the vaccine in the deep gluteal fat tissue.

FIGURE 11 Needle positions for different injection sites

Subcutaneous Intradermal

Dermis (skin)
Subcutaneous layer
Muscle

Source: World Health Organization. Immunization in practice: A practical guide for health staff, 2015 update. Geneva: WHO; 2015. Available from:
https://iris.who.int/handle/10665/193412.

Figure 11 demonstrates the position of the needle in administering vaccines intradermally,
subcutaneously, and intramuscularly.
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If cleaning of the skin is necessary, before the injection, then soap and water or water can be used. If

alcohol or other disinfecting agents are used, allow the area to dry before administering the injection.

3.2.2 Steps for administration of intradermal vaccinations (BCG)
BCG vaccine is given as an intradermal injection in the right upper arm. Ask the parent to free the child’s

arm from its clothing, to seat the child on her or his lap, and to hold the child firmly.

1.

If the skin is dirty, it can be swabbed with water, and if alcohol is used, the area should be allowed

to dry.

Hold the upper arm firmly in the middle with your left hand, your fingers at the side of the child's

body, your thumb at your side.

With the fingers of your right hand, hold the syringe by the barrel (do not touch the plunger) with the

ml scale upwards and the needle in the direction of the child’s shoulder (see Figure 12).

Insert the tip of the needle just under the skin — insert only the bevel and a little bit more.

Keep the needle flat along the arm, so that it goes into the top layer of skin only. Keep the bevel

facing up.

Holding the barrel with your index and middle finger, put your thumb on the plunger, hold the syringe

flat (i.e., parallel with the surface of the skin) and inject the dose of 0.1 ml or 0.05 ml (for infants

under 3 months).

If BCG has been injected correctly, a clear, flat-topped swelling on the skin, like a mosquito bite, will

be seen. The swollen skin may look pale with small pits.

When an intradermal injection is given correctly the plunger is hard to push. If the vaccine goes in

easily, the person administering the vaccines may be injecting too deeply. In this event, proceed as

follows:

a. Stop injecting immediately, correct the position of the needle, and give the remainder of the dose
but no more.

b. If the whole dose has already gone under the skin, count the child as being injected. Do not repeat
the dose.

c. Ask the parent to return with the child if any side effects, such as abscesses or enlarged glands,
appear.
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FIGURE 12 Position of syringe and needle

Source: World Health Organization. Immunization in practice: A practical guide for health staff, 2015 update. Geneva: WHO; 2015. Available from:
https://iris.who.int/handle/10665/193412.

3.2.3 Steps for administration of subcutaneous vaccination (MMR)

1. Clean a small area about halfway down the outer aspect of the left upper arm.

2. With the fingers of one hand, pinch or bunch up the skin on the side of the arm.

3. Push the needle into the pinched-up skin so that it is at a sloping angle (see Figure 13). Do not push
the needle too far in.
Press the plunger gently and inject 0.5 ml of vaccine.

5. Withdraw the needle and press the site with cotton wool.

FIGURE 13  Giving a subcutaneous injection (e.g., MMR)

Source: World Health Organization. Immunization in practice: A practical guide for health staff, 2015 update. Geneva: WHO; 2015. Available from:
https://iris.who.int/handle/10665/193412.
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3.2.4 Steps for administering an intramuscular vaccination (DTP/Hep B, etc.)

Ask the parent to remove any clothing from the child’s right or left leg so that the thigh is bare. The child
should sit on the parent’s lap as indicated below or in a comfortable position (see Figure 14).

1. The parent’s left arm should be around the child, supporting her or his head and holding the outside arm.
The child’s inside arm should be tucked around the parent’s body

The parent’s right hand should hold the child’s legs firmly.

Put your finger and thumb on the outer part of the middle of the child’s thigh.

gk~ w™

Bunch the muscle between your fingers and thumb, or stretch the skin flat between your finger and

thumb.

6. Quickly push the needle at 60 degrees or straight down (90 degrees) through the skin between your
fingers. Go deep into the muscle.

7. Press the plunger with your thumb to inject the vaccine.

8.  Withdraw the needle and press the site with cotton wool.

FIGURE 14 Holding a child for intramuscular vaccination

Source: World Health Organization. Immunization in practice: A practical guide for health staff, 2015 update. Geneva: WHO; 2015. Available from:
https:/iris.who.int/handle/10665/193412.

VACCINATION PROCEDURES 35


https://iris.who.int/handle/10665/193412

36

3.3 Post vaccination

Vaccine safety is of paramount importance to an immunization programme. All vaccines are extensively
tested by the manufacturers to ensure safety and efficacy. However, it should be remembered that
vaccines are drugs and therefore may be associated with adverse events.

Recipients of vaccines should remain under observation for a short period of time, i.e., about 20 minutes,
to ensure that the recipient does not experience any immediate and serious adverse event. Most life-
threatening adverse events begin within 10 minutes of vaccination, and the most immediate reaction to
occur to administering any drug, including vaccination, is anaphylaxis.

All healthcare providers administering vaccines should be prepared to manage acute vaccine-related
adverse events, e.g., anaphylaxis. The adverse events associated with specific vaccines are discussed for
each vaccine in section 7 of this manual. The management of anaphylaxis is outlined below.

3.3.1 Management of anaphylaxis

Anaphylactic reactions are very rare, unexpected, and can be fatal. All health workers must therefore
be able to distinguish anaphylaxis from convulsion and fainting. Fainting, while relatively common
after immunization of adults and adolescents, is very rare in young children, in whom sudden loss of
consciousness should be presumed to be an anaphylactic reaction.

There is no place for conservative management of anaphylaxis. Early administration of adrenaline is
essential.

The first step in anaphylaxis management is avoidance. Vaccinators should:

e Ensure there are no contraindications to immunization.

* Ask the recipient or caregiver about known hypersensitivities or previous adverse reactions to vaccines.

* If in doubt as to the advisability or otherwise of administering the vaccine, refer to your supervisor,
medical officer, or paediatrician.

* Keep the recipient under observation for at least 20 minutes after the injection.

Each vaccinator should have adrenaline available as adrenaline 1:1000. The expiry date of the adrenaline
and other drugs should be written on the outside of the kit, and the whole kit should be checked daily,
weekly, monthly, as necessary. Adrenaline that has a brown tinge must be discarded.

Hydrocortisone and an injectable antihistamine for intravenous administration should be included in the
emergency Kkit.

Events happen without warning. Appropriate emergency equipment must be immediately at hand
whenever drugs, for example vaccines, are given. All health workers must be familiar with the practical
steps necessary to save a life following an anaphylactic reaction.

3.3.2 Use of analgesic and antipyretic

Paracetamol can be used to reduce adverse events. The routine use of paracetamol at the time of
vaccination is not recommended. However, paracetamol can be given orally to prevent common, minor
adverse events such as fever and pain.
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3.3.3 Documentation of ESAVI
All events supposedly attributable to vaccination/immunizations (ESAVI) should be reported to the EPI
Manager using the established reporting channels within the required timelines.

[ESAVI surveillance and reporting systems can be detailed here for country.]

3.3.4 Documentation of vaccinations given

The immunization card is given to the parent/caregiver and contains the record of the child’s vaccination.
Health workers should ensure that vaccinations are recorded on the child’s record, vaccination card/
child health passport, and the immunization register (electronic and/or paper based) along with other
relevant health information. This becomes particularly important if the child receives health care

from different health professionals. If the child’s health passport or vaccination card is lost, it should

be replaced.

Each immunization card should have the name of the individual, his/her date of birth, sex, address, and
name of parent or guardian (in the case of a child). The name of the vaccine, the date given, the dose
given and batch/lot number, and the signature of the person giving the vaccine must be recorded at each
session. In some countries the consent form must be signed by the client or, in the case of a minor, by
the parent or guardian.

Any contraindications and reactions must be carefully noted.

When completing and signing the immunization card, health workers should be confident that a child is
in fact fully vaccinated. The primary concern is the child’s protection. Once the health worker is confident
that the child is fully vaccinated, they can complete the immunization card.

Some vaccinations are required for international travel and to satisfy quarantine regulations, e.g.,
yellow fever vaccination for travellers to endemic countries. This vaccination should be recorded on an
International Certificate of Vaccination and signed by the health practitioner.
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Chapter 4

Immunization
of special groups

This section focuses on the recommendations and considerations needed when vaccinating persons

from identified risk groups, which may make them more vulnerable to vaccine-preventable diseases.

These risk groups include persons with certain medical conditions, underlying disease, occupations, and

even travel (see Table 5).

TABLE5 Summary of recommended vaccinations for special groups

Special population

Recommended
vaccine?

Schedule

Remarks

Preterm babies
(section 4.1)

Pregnant women®
(section 4.2)

BCG, Hep B birth
dose, DTP, Hib, Hep B
and rotavirus, polio

Pneumococcal

Influenza

HBIG

Td or Tdap

Hep B

Influenza

National schedule

National schedule

Boosters at 12 months
and beyond®

6 months

At birth

Tst antenatal visit
(if required)

4 weeks after 1st dose
(if 2nd dose required)

IMMUNIZATION MANUAL. CARIBBEAN TEMPLATE: 2026 EDITION

Seek guidance from paediatrician for
BCG in babies <31 weeks gestational
age or very low birthweight.

Extended schedule. Indicated in
infants <28 weeks gestation. Seek
guidance from paediatrician.

Indicated in preterm infants with
chronic respiratory disease.

Indicated in preterm infants born
to mothers positive for hepatitis B
infection.

Indicated in pregnant women not
appropriately vaccinated. 2nd dose
required during pregnancy for persons
without documentation of 5 doses.
3rd dose given at 6—12 months
interval. 4th and 5th doses given at

1 year interval.

Women at risk of hepatitis B infection.

Recommended for mothers at risk of
complications or influenza or in 2nd or
3rd trimester in flu season.



TABLE5 Summary of recommended vaccinations for special groups (continued)

Special population Recommended Schedule Remarks
vaccine?
Pregnant women® COVID-19 According to national Primary series of 2 doses should be

(section 4.2)
(continued)

Immunocompromised
persons (section 4.4)

Transplant patients

All chronic
noncommunicable
conditions
(section 4.5)

Chronic kidney
disease

DTR Hib, IPV,Hep B

MMR

Pneumococcal

COVID-19

DTP/Td, MMR, IPV,
Hib, Hep B

Hib

Influenza

COVID-19

Hep B
Hep B

Hib, pneumococcal,
meningococcal

Herpes zoster

schedule
1st antenatal visit

Booster in 2nd
trimester

National schedule

National schedule

National schedule

Booster in 2nd year
of life

Primary series of
2 doses given as soon
as possible

Boosters as per
national schedule

Revaccinated
6 months after
chemotherapy

6, 8, and 12 months
after transplant

Annual
Primary series

Boosters according to
national schedule

National schedule

National schedule
Booster for pre-dialysis
and haemodialysis
patients may be
required

Standard schedule

2 doses given 2—6
months apart

given as soon possible.

Booster required if last dose received
more than 6 months prior.

IPV preferred.

Contraindicated in severely
immunosuppressed.

May also be indicated in people living
with HIV over 5 years old.

All persons with moderate to severe
immunocompromising conditions®
(regardless of age) should be offered
vaccination.

MMR, IPV, and Hib if under 5 years old.

If severely obese or have significant
comorbidities, or older and have both
the above.

Consultation with medical specialist is
necessary.

Indicated in chronic kidney disease
patients 18 and older.
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TABLE5 Summary of recommended vaccinations for special groups (continued)

Special population Recommended Schedule Remarks
vaccine?
Adults (healthy) Herpes zoster Tst dose at age 50 Target population is those who
(section 4.8) previously had varicella.
2nd dose 2—6 months
after
RSV 1 dose at 60 or older No boosters recommended at this
time.
Influenza 60 years and older
annual
Pneumococcal 60 years and older No boosters recommended at this
time.
Td Every 10 years if
necessary
COVID-19 Primary series

Boosters for older
adults according to
national schedule

Notes:

@ These are general recommendations; however, medical specialist guidance is required for individual assessments regarding vaccination.

b Indicated in preterm infants <28 weeks gestational age and still have lung disease at 2 years of age.

¢ All pregnant women should be screened for measles and rubella vaccination. If not previously vaccinated, should be vaccinated in post-partum
period.

d Transplant recipients, those with active cancer, immunodeficiency, those receiving active treatment with immunosuppressives, and people living
with HIV with a current CD4 cell count of <200 cells/mm3 evidence of an opportunistic infection, not on HIV treatment, and/or with a detectable viral
load.

4.1 Preterm infants

Preterm and small-for-date infants are considered at higher risk for infectious diseases. These infants
should be vaccinated at the usual chronological age once clinically well and have no contraindications.
This group has adequate antibody responses and does not have a higher incidence of adverse events.

General recommendations for this special population are given below; however, the decision regarding
vaccination and the vaccines to be administered will be guided by the attending paediatrician or medical
officer of health.

For infants still in hospital, the IPV, rotavirus, DTP, Hib, and hepatitis B vaccines should be administered
according to the schedule (including Hep B birth dose). Rotavirus vaccine can be given to preterm infants
who are receiving corticosteroids. If an OPV dose is required, then that should be given on discharge
from hospital (at the appropriate age) to avoid circulation of vaccine virus in hospital. Circulation would
present great risk to relatively immunosuppressed infants, and a risk also others in general (infants and
adults).
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BCG vaccine can be administered from birth for preterm (gestational age >31 weeks) and low birthweight
infants (<2500 g) who are healthy and clinically stable (2). If a birth dose is not possible, BCG can be
administered upon discharge from the neonatal ward to the community. A normal infant dose of BCG
should be administered, and revaccination is not required.

Infants with very low birthweight and extremely low birthweight need to be individually assessed to
determine when the BCG vaccination can be administered.

Preterm infants who develop chronic respiratory disease can be given influenza vaccine at age 6 months.
This is dependent on the advice of the paediatrician. For additional protection of this group, the parents,
household contacts, and hospital personnel should be appropriately immunized.

Preterm neonates who have received pneumococcal vaccination (three primary vaccine doses) before
12 months of age may benefit from a booster dose in the second year of life (3).

In some countries, infants born before 28 weeks of gestation are eligible for pneumococcal vaccination
as part of an extended immunization programme for high-risk groups (i.e., a three-dose primary series
of PCV13 [Prevenar 13] given at ages 6 weeks, 3 months, 5 months, with a booster at age 12 months);
some may benefit from 23PPV (23-valent pneumococcal polysaccharide vaccine) beyond age 2 years, if
the child still has lung disease (4-6).

Infants born at 28 weeks of gestation or later, who do not have a condition eligible for extended
pneumococcal immunization, should receive PCV13 as per the schedule.

All preterm infants born to mothers positive for hepatitis B infection (HbsAg-positive mothers) should
receive the hepatitis B birth dose vaccine and hepatitis B immune globulin (HBIG) at birth, or as soon as
possible after birth (preferably within 24 hours). If HBIG is not available, the hepatitis B vaccine should
still be given. These infants should continue vaccination as per the schedule and be tested for hepatitis B
antigen and hepatitis B antibodies at 9 months of age (7).

4.2 Pregnant or breastfeeding women

It is important to assess the vaccination status of women at all stages of pregnancy (i.e., pre-conception,
and during pregnancy, postpartum, and breastfeeding). Pregnant women are considered at increased
risk if some vaccine-preventable diseases are contracted. Some vaccine-preventable diseases, such

as influenza and pertussis, can increase the chances of complications in pregnancy and/or poor

health outcomes in the infant. For this reason, influenza and pertussis (Tdap) vaccines are actively
recommended for pregnant women. Vaccination of pregnant women has the additional benefit of
protecting not only the recipient (mother) but the unborn child as well.

Inactivated vaccines including modified toxins, subunit, and mRNA vaccines are considered safe for
administration to pregnant women. These vaccines are not routine but are recommended if a pregnant
woman is likely to be at significant risk of a serious infection that can be prevented by vaccination.
Conversely, if the risk of infection from a particular disease is not immediate and significant, then the
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relevant vaccination should be postponed until after the pregnancy. In some cases, the risk of exposure
(and the need for vaccination) can be eliminated by changing travel plans.

Theoretically, the use of live vaccines during pregnancy is contraindicated. Even though the risk from
administering vaccines in pregnancy is generally low, the conservative position is taken that the use of
live vaccines during pregnancy should be generally avoided since definitive studies on the level of risk
have not been conducted. Live vaccines should be avoided unless the risk of disease is greater than the
risk from the vaccine.

MMR or rubella vaccine: Despite concerns that attenuated rubella vaccine virus has theoretical risk

for congenital abnormalities, rubella vaccine (monovalent or MMR) has been given to pregnant women
(usually inadvertently) without harm to the foetus. Even though the rubella vaccine virus can cause
viraemia, there is no evidence that rubella vaccine causes congenital rubella syndrome in infants born
to susceptible mothers who were vaccinated during pregnancy. There are substantial data available
documenting the absence of risk from rubella vaccination during pregnancy. Therefore, for women who
are vaccinated and then subsequently found to be pregnant, abortions are not recommended. It is not
necessary to counsel women to avoid pregnancy following rubella vaccination because there is no known
risk of adverse foetal outcome (8). The status of immunity to rubella should be known for all pregnant
women, and susceptible women should be vaccinated immediately after delivery. All women in the
reproductive age group should be immunized against rubella disease.

Poliomyelitis vaccine: OPV can be administered to pregnant women who are at substantial risk
of exposure to poliomyelitis infection. An alternative is to give IPV, if the series of injections can be
completed before the anticipated exposure.

Yellow fever vaccine: Pregnant women who must travel to an area where the risk of yellow fever is high
should receive yellow fever vaccine. In no other circumstances should yellow fever vaccine be given in
pregnancy. It should also be noted that pregnancy can affect the immune response to vaccines. In this
case serological testing can be used to document an immune response to the yellow fever vaccine. An
additional dose may be indicated if vaccine is received during pregnancy. This should be received before
the next risk of exposure.

Hepatitis B vaccine: Can be given to pregnant women at risk of hepatitis B infection.

Influenza vaccine: Is considered safe in pregnancy. Influenza vaccine is recommended for pregnant
women who are at risk of complications from influenza, or who will be in the second or third trimester
during the influenza season.

COVID-19: COVID-19 infection in pregnancy may lead to potential adverse effects of COVID-19 on the
pregnant woman, the foetus, and the infant. The recommendation is for pregnant women to receive the
primary series and booster vaccination as soon as possible. An additional booster dose should be given
once during pregnancy if the last dose was administered more than six months prior. For this additional
booster dose, vaccination in the mid-second trimester is preferred to optimize protection of the pregnant
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woman, the foetus, and the infant. However, the vaccine can be safely given at any time during pregnancy
to avoid missing opportunities to vaccinate (9).

4.2.1 Contact between pregnant women and individuals who have recently received
MMR or OPV

Although live virus can be shed by individuals vaccinated with OPV, there is no evidence that there is any
risk to the foetus, if pregnant women are in contact with recently vaccinated individuals. MMR is not
transmissible and is safe.

4.2.2 Breastfeeding and vaccination

There is no evidence of risk to the breastfeeding baby if the mother is vaccinated with any of the live or
inactivated vaccines in the immunization schedule. Caution should be exercised with the introduction of
the dengue vaccine (TAK-003); this vaccine should not be used in breastfeeding mothers.

Breastfeeding does not adversely affect immunization and is not a contraindication for the administration
of any vaccine to the baby.

4.3 Bleeding disorders

A history of bleeding disorder is not an absolute contraindication to the use of vaccines requiring
intramuscular injection. In general, for persons with thrombocytopenia, haemophilia, or other bleeding
disorders, the use of alternate vaccines that are recommended for administration by non-intramuscular
route should be considered.

When an intramuscular (IM) vaccine is indicated for a person with a bleeding disorder, it can be
administered intramuscularly if the physician who is knowledgeable about the person’s risk thinks this
route is safe.

If the patient receives a blood product infusion or other similar therapy, intramuscular vaccination should
be administered shortly after such treatment.

A fine needle (23 gauge or smaller) should be used for the injection, with direct pressure applied (without
rubbing) to the site for at least five minutes.

The patient or family should receive instructions regarding the risk of haematoma from the injection and
what to do in case of an emergency.

4.4 Immunocompromised persons

Immunocompromised is a broad term for having an immune system impaired or weakened by drugs or
illness. Persons can become immunocompromised by:

e Congenital or acquired disorder;

* Disease; or

e Immunosuppressive medical treatment.
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These persons are at increased risk from infectious diseases; however, a suboptimal immune response
to vaccination may occur.

As a general rule, immunosuppressed individuals should not be given live vaccines. Inactivated vaccines,
modified toxins, and subunit vaccines can be given safely, but may be less effective because of the
immunosuppression.

For severely immunocompromised patients with known underlying conditions, IPV is the preferred
vaccine to be used for poliomyelitis vaccination. Such conditions include disorders of the thymus,
symptomatic HIV infection or low CD4 T-cell values, malignant neoplasm treated with chemotherapy,
recent haematopoietic stem cell transplantation, drugs with known immunosuppressive or
immunomodulatory properties (e.g., high-dose systemic corticosteroids, alkylating drugs, antimetabolites,
TNF-a inhibitors, IL-1 blocking agent, or other monoclonal antibodies targeting immune cells), and current
or recent radiation therapy targeting immune cells.

Persons with moderate to severe immunocompromising conditions, regardless of age, are considered

a high priority group for vaccination against COVID-19. These persons are at increased risk of severe
COVID-19 disease. This group includes transplant recipients, those with active cancer, immunodeficiency,
and those receiving active treatment with immunosuppressives. Also included are people living with

HIV with a current CD4 cell count of <200 cells/mms3, evidence of an opportunistic infection, not on HIV
treatment, and/or with a detectable viral load. Emerging evidence suggests that an additional dose
included in an extended primary series enhances immune responses in some persons. Boosters given six
months after the previous dose are recommended.

4.4.1 Congenital disease of immune function

Vaccination of persons with a defective immune system presents challenges. Fatal poliomyelitis and
measles virus infections can occur in children with congenital immune disorders after administration

of these live virus vaccines. Live virus vaccines are usually contraindicated, but inactivated vaccines

(e.g., IPV, DTP) may be administered. Children with deficiency in antibody-synthesizing capacity may

be incapable of mounting an immune response and may require immune globulin to provide protection
against many infectious diseases. Specific immune globulins, (e.g., ZIG) should be given where indicated.

Rotavirus vaccine is contraindicated in any infant with possible severe combined
immunodeficiency (SCID) due to the risk of chronic diarrhoea and prolonged viral shedding.

Diagnosis of congenital disease of immune function is seldom made before the start of the vaccination
schedule. Some infants might be identified as having potential to be immunodeficient due to familial
history. These children once identified should be administered inactivated vaccines, but live vaccines
should be deferred until a paediatrician consultation is sought.

Immunologically competent siblings and household contacts should not receive OPV because of the risk
of transmission to the immunocompromised individual. These persons may, however, receive MMR (if
necessary) because there is no evidence that these viruses are transmitted. It is important to ensure that
close household contacts are immune for the added protection of the immunocompromised individual.
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4.4.2 Human immunodeficiency virus (HIV)

Children infected with HIV, whether symptomatic or asymptomatic, should follow the routine
immunization schedule with one exception: BCG. The decision on need for BCG vaccination in these
cases should be made by the attending paediatrician.

Both IPV or OPV may be administered safely to HIV-infected individuals who are clinically well and
immunologically stable (CD4 percentage >25% for children aged under 5, or CD4 count greater than
200 cells/mm3 for children age 5 and older) (70). OPV has been given to HIV-positive children without
adverse effect, but faecal excretion may be prolonged. However, IPV is preferred for all HIV-positive
persons and household contacts.

Recommended vaccinations

BCG vaccine: BCG should be administered to all HIV-exposed newborns except high-risk newborns.

BCG vaccination can be delayed until after two negative HIV DNA PCR results to reduce the risk of

disseminated vaccine-related BCG in a potential HIV-infected newborn. Exposed newborns are defined as

high-risk in the following situations:

* A woman who is poorly adherent or nonadherent to antiretroviral (ARV) treatment before and during
pregnancy;,

* New HIV diagnosis in a pregnant or breastfeeding woman with a prior negative HIV test during
pregnancy;

e HIV exposure (maternal HIV infection) first identified at delivery or in the postpartum period in a
breastfed infant; if the rapid test is positive, indeterminate, or inconclusive, or if HIV status is unknown,
then manage as high risk;

 |If viral load testing is not available, a pregnant HIV-infected woman commencing ARV (or switching
ARV due to virologic failure) within four weeks before delivery; or

e |If viral load testing is available, a pregnant woman whose viral load exceeds 1000 copies/ml within
four weeks before delivery.

Diphtheria-tetanus-pertussis (DTP) containing vaccines: Use the standard schedule.

Haemophilus influenzae type b (HIB) vaccine: It is recommended that children living with HIV receive
Hib, as they are more prone to invasive Hib infections. Vaccination can follow the standard schedule.

Poliomyelitis vaccines: Inactivated poliomyelitis vaccine (IPV) is preferred for persons (including
children) with HIV. It is also preferred for children of HIV-positive parents because of increased risk of
household contact with immunocompromised adults. Live oral poliomyelitis vaccine has not proved
harmful to asymptomatic HIV-infected children.

Measles-mumps-rubella vaccine (MMR): Unless severely immunosuppressed, MMR should be routinely
administered to HIV-infected children at 12 months of age. Measles may cause severe disease in HIV-
infected children. Severely immunocompromised children who are exposed to measles should be given
normal immunoglobulin (in a dose of 0.5 ml/kg), regardless of vaccination status.
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Pneumococcal vaccine: Pneumococcal disease is a frequent cause of morbidity in HIV-infected children
and adults. Pneumococcal conjugate vaccine (PCV13) is recommended for all HIV-infected persons
under 2 years of age. The schedule for the infant is three doses at 2, 4, and 6 months of age. If the child
is between 12 and 59 months of age then one dose is required. HIV-positive infants who have received
three primary vaccine doses before 12 months of age may benefit from a booster dose in the second
year of life. Pneumococcal polysaccharide vaccine is recommended for HIV-infected patients over the
age of 5 years, although there is limited evidence of efficacy in this group.

Influenza vaccine: Because of potential morbidity from influenza, annual vaccination is advisable in
symptomatic HIV-infected adults and children, because benefit is likely to exceed risk. However, the
advice of the doctor should be sought.

COVID-19: People living with HIV with a current CD4 count of <200 cells/mm3, evidence of an
opportunistic infection, not on HIV treatment, and/or with a detectable viral load should be offered
vaccination. WHO further recommends that close contacts and caregivers of such individuals should be
vaccinated if eligible (2).

Hepatitis B vaccine: Recombinant hepatitis B vaccines are safe to use, but the immunological response
may not be optimum. Antibody level should be measured at the completion of the vaccination schedule.
The indications for the use of hepatitis B vaccine are the same as for non-HIV-infected individuals.

Hepatitis A vaccine: The use of hepatitis A vaccine in HIV-infected individuals has not been evaluated,
but there is no reason to believe that the vaccine would pose a risk, and it should be given if indicated.

HPV vaccine: Immunocompromised individuals, including HIV-infected persons regardless of ARV
status, should be given two doses of HPV vaccine following the national schedule. A third dose may be
indicated.

Vaccinations for travel: Live attenuated typhoid vaccines should not be given to HIV-infected individuals.
Asymptomatic HIV-infected persons (i.e., CD4 counts =200/mm3) can be offered yellow fever vaccine.
Meningococecal, typhoid, and rabies vaccines are safe and can be used for the usual indications.

4.4.3 Individuals with asplenia

There are three general reasons why individuals may not have a functioning spleen:
1. Surgical removal (e.g., post-trauma);

2. Medical conditions/disease (e.g., sickle cell disease, thalassaemia);

3. Congenital asplenia.

Individuals with functional or surgical removal of the spleen are at increased risk of fulminant
bacteraemia, which is associated with a high mortality rate. The risk, which is greatest for infants,
probably declines with age and with the number of years since onset of asplenia. The degree of risk
of mortality from sepsis is also influenced by the nature of the underlying disease, being increased
compared with healthy children.
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The organisms that most commonly cause fulminant sepsis in these individuals are: Streptococcus
pneumoniae (most frequent), Neisseria meningitidis, H. influenzae type b, and Escherichia coli. Less
commonly, infection may be caused by other streptococci, Staphylococcus aureus, and Gram-negative
bacteria, e.g., Klebsiella, Salmonella, and Pseudomonas aeruginosa. There is an increased fatality from
malaria for individuals with asplenia.

The following additional vaccines are recommended:

* H. influenzae type b and pneumococcal conjugate vaccine (PCV13) are recommended for all children
with asplenia under 2 years of age. The schedule for the infant is three doses at 2, 4, and 6 months of
age; if the child is between 12 and 59 months of age then one dose is required. Polyvalent (23-valent)
pneumococcal vaccine can be used for all persons with asplenia aged 2 years or older. Pneumococcal
vaccine appears to reduce the risk of fulminant pneumococcal bacteraemia in children with asplenia.

e Quadrivalent meningococcal vaccine for all children with asplenia aged 2 years or older.

There is no known contraindication to the administration of these vaccines at the same time in separate
syringes at different sites.

The efficacy of other vaccines in these circumstances is not clearly established, but they are probably as
effective as pneumococcal vaccine. Consult with a paediatrician to formulate a vaccination policy.

4.4.4 Hodgkin lymphoma

Patients suffering from Hodgkin lymphoma who are 24 months of age or older (including adults)

should be vaccinated with pneumococcal vaccines and have the routine childhood vaccines updated

as required. Meningococcal vaccine should also be considered. The antibody response is best if
vaccination is undertaken 10—14 days prior to the initiation of any chemotherapy or three months after
chemotherapy ceases. If given during chemotherapy or shortly after its cessation, the antibody response
will be suboptimal.

4.4.5 Oncology and transplant patients

For oncology patients, live vaccines such as oral polio vaccine (OPV), MMR, and varicella must not be
given to immunocompromised patients. OPV should not be given to the siblings or other household
contacts of immunocompromised patients; inactivated polio vaccine (IPV) should be used instead.

Chemotherapy

During chemotherapy, and for six months afterwards, patients may receive inactivated vaccines (e.g.,
DTP, Hep B) according to the normal schedule of vaccination. It should be remembered that patients are
unlikely to mount a full immune response when on therapy.

Household contacts of patients on chemotherapy should receive DTP, MMR, Hib, and Hep B as usual. IPV
should be substituted for OPV during and for six months after chemotherapy. All varicella nonimmune
household contacts of these patients, including those on chemotherapy, should be offered varicella
vaccine. However, advice and approval should be given by the specialist physician. Should the vaccinee
develop a varicella-like rash following the vaccination, the oncology patient should be given zoster
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immune globulin (ZIG), although the possibility of transmission of the vaccine virus from a healthy
vaccinee is extremely low.

At six months post-chemotherapy, if the patient is well, free of infection, and there are no clinical

concerns about the immune status, the following schedule of revaccination is recommended:

e DTP if under 7 years old (Td if older than 7 years), MMR, IPV, Hib (if under 5 years old or with prior
splenectomy/hypersplenism), and Hep B. These vaccines may be given without checking titres
beforehand and may be given together on the same day. Measles and rubella antibody status should
be checked 6—8 weeks after vaccination. Patients who have not seroconverted should be considered
for a further dose of MMR.

* IPV may be repeated 12 months later.

The vaccination guidelines and deviations from these guidelines should be discussed with the patient’s
physician/oncologist.

Corticosteroid treatment

The exact amount and duration of systemic corticosteroids required to suppress the immune response

in an otherwise healthy child are uncertain. These children can be considered immunosuppressed and

should not be given live vaccine if the following are in place:

e Receiving >Tmg/kg of oral corticosteroid or equivalent per day for over four weeks, or >2mg/kg of oral
corticosteroid or equivalent per day for over one week. Live vaccines can be given three months after
the cessation of steroid therapy;

* Prolonged widespread use of potent topical corticosteroids, particularly in conjunction with occlusive
dressings;

e With a disease process which of itself causes immunosuppression, and who are being treated with
either systemic or topical corticosteroids. If the condition is in remission and steroid therapy is no
longer required for three months, live vaccine can be given then.

Children who can receive live vaccines are:

* Previously healthy children receiving either short-term (less than two weeks), low to moderate dose
(0.5-1 mg/kg) prednisone or an equivalent dose of other short-acting systemic corticosteroid, or low
to moderate dose, long-term, alternate day short-acting corticosteroid, for a condition which is not of
itself immunosuppressive.

Topical and inhaled corticosteroids

Widespread use of potent topical corticosteroids (particularly when used in conjunction with occlusive
dressings) for more than two weeks may give rise to immunosuppression. In such cases, live vaccines
should be withheld.

The use of inhaled corticosteroids is not a contraindication to vaccination with either live or inactivated
vaccines.
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4.4.6 Transplant patients

Hib is recommended for people who are immunocompromised, including people with asplenia and
people who have received a haematopoietic stem cell transplant. People who have received an allogeneic
or autologous haematopoietic stem cell transplant are recommended to receive three doses of Hib
vaccine at 6, 8, and 12 months after the transplant.

4.5 Chronic noncommunicable conditions

4.5.1 Diabetes

In some countries, persons with diabetes may be at increased risk of acquiring acute hepatitis B
infection. Lack of adherence to standard infection control precautions and failure to implement
recommendations against sharing finger-stick devices puts diabetes patients at risk of acquiring
bloodborne pathogens such as hepatitis B virus (HBV) (77). For these reasons hepatitis B vaccinations
are recommended for persons with diabetes.

Persons with diabetes and hypertension are at higher risk of more severe outcomes when infected

with dengue virus. If there is a substantial country-specific burden of severe dengue outcomes in this
subpopulation, persons with these comorbidities living in endemic countries can be offered the vaccine,
even if persons fall outside the target group (ages 6-16 years). Currently, the vaccine can be used in
persons aged 6—60 years.

4.5.2 Chronic kidney disease

Patients who have been immunized in the early stages of chronic kidney disease (CKD) have responded
as expected to vaccination; however, the immune response decreases with progression of the disease.
For this reason, booster doses may be recommended.

In addition to declining immunity, individuals with CKD are at increased risk of certain infections.
Individuals suffering chronic renal failure are at increased risk of hepatitis B infection, those with
nephrotic syndrome, kidney failure, or end-stage kidney disease (CKD stage 4-5) are at increased risk
of peritonitis and/or sepsis by encapsulated bacteria (Haemophilus influenzae type b, Streptococcus
pneumoniae, and Neisseria meningitidis) and adults with CKD are at increased risk of herpes zoster
infections.

Persons with CKD and not receiving immunosuppressive therapy can be vaccinated as per the schedule.
If immunosuppressed, caution should be taken with the administration of live vaccines (this is detailed in
the previous section). Some additional doses of vaccines may be recommended.

Recommended vaccines include Hep B, Hib, pneumococcal, and meningococcal vaccines. Influenza
vaccine may also be indicated.

Hepatitis B vaccination: Haemodialysis therapy puts CKD patients at risk for hepatitis B infections. The
recombinant Hep B vaccine intended for adults with renal insufficiency contains a more potent adjuvant.
The adjuvanted vaccine can be administered as a booster dose to pre-haemodialysis and haemodialysis
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patients. Alternatively, a series of four double doses of the standard vaccine may be used, although the
adjuvanted vaccine series may elicit an earlier, higher, and more long-lasting antibody response.

Herpes zoster: Individuals from age 18 years, including those aged 66 years and older, with CKD are
recommended two doses of recombinant zoster vaccine (rZV, Shingrix), given 2—6 months apart.

4.5.3 Chronic liver disease

Chronic liver disease in infants and children may be part of an underlying congenital condition, which
would need to be considered when vaccinating. The consulting paediatrician would indicate the
vaccinations to be administered and the optimal timing.

Persons with chronic liver disease and not receiving immunosuppressive therapy can be vaccinated as
per the schedule.

Infants and children with chronic liver disease and who may require a liver transplant can be vaccinated
on an accelerated schedule to maximize protection against vaccine-preventable diseases. This would
allow the administration of live vaccines prior to immunosuppression and transplantation. This schedule
would be determined with consultation with the consulting paediatrician.

Annual influenza vaccination is recommended for adults with chronic liver disease. Those who may
require a liver transplant may receive Hep B vaccine if not previously vaccinated or there is no evidence
of immunity. Hib, pneumococcal, meningococcal, and varicella vaccines may also be indicated.

4.6 Occupation-related vaccination (including healthcare workers)
Occupations that expose workers to infected blood and body fluids or blood-contaminated environments
are considered high risk for transmission of vaccine-preventable diseases. These occupations include
healthcare workers, sanitation and emergency workers, and persons working in hospitality.

4.6.1 Healthcare workers

Healthcare workers (HCWs) for the purpose of this manual are defined as physicians, nurses, emergency
medical personnel, dental professionals, medical and nursing students, laboratory technicians, hospital
volunteers, housekeeping staff, and other administrative staff who come in direct contact with patients
or infective materials from patients. Although HCWs are at risk of exposure to and possible acquisition
and transmission of infectious diseases, preventing work-related infections could be difficult in this very
important group. However, effective vaccines are currently available for prevention of some of these
infections. Maintenance of immunity is therefore an essential part of infection control programmes for
HCWs. Immunizing agents safeguard the health of workers, and the benefits of their optimal use are:

e Reduction of the number of susceptible HCWs in hospitals and health departments;

« Decrease of the risk of transmission of vaccine-preventable diseases to patients and other coworkers.

Ministries of health are encouraged to formulate immunization policies for all HCWs and take steps to
ensure the health of HCWSs in the Caribbean. Simultaneously, research and public health action on risk
assessment, health system development, surveillance and monitoring, and education are necessary for
prevention and control of vaccine-preventable diseases.
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The following recommendations on immunization of HCWs will be discussed under two headings:
* Strongly recommended vaccines;
* Vaccines that are indicated.

Strongly recommended vaccines for healthcare workers
The vaccines that are strongly recommended for HCWs are Hep B, MMR, adult DT/Td, and seasonal
influenza.

Hepatitis B virus (HBV) infection is the major infectious hazard for HCWs. The risk of acquiring infection

from occupational exposure is dependent upon the frequency of percutaneous and permucosal exposure

to blood and body fluids.

The following group of HCWs should be routinely vaccinated:

* Physicians, nurses, laboratory workers, emergency department technicians, cleaners, mortuary and
other attendants;

* Any other worker who may come in contact with blood and body fluids.

Vaccine: HBV recombinant vaccine.

Frequency: Two doses given IM in the deltoid area, four weeks apart, and the third dose given 4-6
months after the second dose. Booster doses in persons with normal immune status are not usually
necessary.

Contraindications: These are limited to persons with moderate to severe acute illness and serious
allergic reaction to a prior dose of Hep B vaccine or a component of the vaccine.

Post-exposure prophylaxis: This needs to be considered in those who are nonimmune and are exposed
to HBV-positive blood and/or body fluids. Hepatitis B immune globulin (HBIG) 0.06 ml/kg IM should be
given as early as possible and the vaccine series initiated.

Tetanus and diphtheria (Td) boosters are recommended for all persons including HCWs every 10 years
after completion of the primary series of three doses plus two booster doses (five doses in total). This is
because antitoxin levels decrease with time, although some persons are protected for life after receipt of
five properly spaced doses of the vaccine.

Although, indigenous measles has been eliminated in the English-speaking Caribbean and Suriname,
there is risk of exposure and acquiring measles while on travel, or an imported case is a possibility.
There is risk of transmission from HCWs to patients or from patients to HCWs. For this reason, all staff
in contact with patients should be immune to measles. Mumps and rubella are also not uncommon
infections acquired in hospital settings. Outbreaks and transmission of rubella in hospitals have been
reported in some countries. The Council of Human and Social Development of the Caribbean Community
(CARICOM) resolved in 1998 to eliminate rubella and congenital rubella syndrome from the countries by
the year 2000 (72). Elimination of measles, rubella, and congenital rubella syndrome was achieved.

Vaccine: MMR (measles, mumps, and rubella).

Frequency: Two doses subcutaneous or intramuscular. Second dose may be necessary in some cases.
Contraindications: Immunocompromised HCWs.
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The vaccines that are indicated for healthcare workers

Yellow fever virus

Yellow fever is an acute flavivirus infection spread by the bite of an infected mosquito. In urban yellow
fever the host is man, and the mosquito Aedes aegypti that lives and breeds in close association with
man spreads the disease. Immunization against yellow fever, documented by a valid International
Certificate of Vaccination, is compulsory for entry into some countries, either for all travellers or for those
arriving from infected areas.

Vaccine: Yellow fever.

Frequency: One dose, 0.5 ml deep SC, usually confers immunity for at least 10 years and is now thought
to provide lifelong immunity. Booster every 10 years is no longer required.

Indications: No serologic evidence of immunity to yellow fever.

Contraindications: Generally not indicated in immunocompromised patients, pregnant women, and
individuals with symptomatic HIV infection.

Varicella zoster virus

Nosocomial transmission of chickenpox virus is well recognized in HCWs (13-15). All categories of staff
are indeed at risk of exposure to either patients with varicella or zoster infection. Certain patients are

at increased risk: pregnant women, premature babies, and immunocompromised and immunodeficient
patients of all ages.

Vaccine: VZV.

Frequency: Approximately, 80% of adults will respond to a single dose of VZV but two doses, 0.5 ml SC,
4-8 weeks apart are usually given.

Indications: No serologic evidence of immunity to VZV.

Contraindications: Generally not indicated in immunocompromised persons and pregnant women.
Severe allergic reaction to previous dose or vaccine component is also a contraindication.
Post-exposure prophylaxis: VZV immune globulin, 125 1U/10 kg IM.

Typhoid

Several cases of laboratory-acquired typhoid fever in staff working in microbiology laboratories have
been reported. Uniform guidelines for vaccination of HCWs, especially laboratory staff, against typhoid
are not available. However, some countries recommend typhoid immunization for laboratory workers
handling specimens containing typhoid organisms.

Vaccine: Ty21 Salmonella typhi, oral live attenuated.

Frequency: One capsule on alternate days for 8 days (4 capsules).
Booster: Every five years for those at risk of contracting laboratory-associated typhoid fever.
Contraindications: Immunocompromised persons.

IMMUNIZATION MANUAL. CARIBBEAN TEMPLATE: 2026 EDITION



Tuberculosis

BCG vaccination in adult HCWs is not generally recommended. Key in the prevention of occupational
transmission of Mycobacterium tuberculosis are the institution of infection control measures, high index
of suspicion, and the institution of effective antituberculosis therapy (76). In addition, risk assessment of
each facility and the medical surveillance of HCWs at risk of exposure to M. tuberculosis should be done.

4.6.2 Hospitality workers

Persons working in hospitality (e.g., housekeeping, spa workers) are also at increased risk for hepatitis B
virus infection. Hepatitis B vaccination is recommended for persons working in this industry. Two doses
given by intramuscular injection in the deltoid area, four weeks apart, and the third dose given 4-6
months after the second dose.

4.6.3 Sanitation/waste-disposal workers

Persons working in sanitation or waste disposal are at increased risk for hepatitis A and hepatitis B
infection, and therefore it is recommended they receive these vaccinations. The Hep B vaccination
schedule outlined in section 4.6.2 can be followed (i.e., three-dose schedule, with two doses given four
weeks apart, and the third dose given 4-6 months after).

Adults aged 40 years and older can be given two doses of inactivated Hep A vaccine, or a single dose
subcutaneously of a live attenuated vaccine.

4.7 Vaccination for travel

When considering vaccination for travellers, the destinations of travel, the vaccine-preventable
diseases, and the individual risk of contracting the disease all need to be evaluated. Countries also have
requirements for entry, and travellers must also research these before travel. Common vaccinations
required for travel are cholera, meningococcal, typhoid, and yellow fever. Some other vaccines may also
be indicated for travellers, including Hep A, Hep B, measles, and dengue.

The risk of acquiring HBV infection for nonimmune travellers depends mainly on personal risk-taking
behaviour and the prevalence of HBsAg in the population visited. Except for the risk of nosocomial
infection in poorly equipped healthcare facilities, the risk of contracting hepatitis B is unlikely to be
increased for most travellers. If there is insufficient time to allow completion of the standard vaccination
schedule, a three-dose schedule (Twinrix GSK) given at 0, 7, and 21 days may be used; in this case, a
fourth dose is recommended 12 months after the first dose.

Hepatitis A vaccination may be indicated for high-risk populations such as travellers from low-endemic
countries to areas of intermediate or high endemicity. There are two types of Hep A vaccines — live
attenuated and inactivated — each with a recommended schedule (77). For live vaccines a single vaccine
dose of 0.5 ml is recommended for children, and 1.0 ml for adults. For inactivated vaccines, two doses
administered intramuscularly is the recommended schedule. The interval between doses is flexible and
can vary from 6—12 months or be extended to 18—36 months. Vaccination with inactivated vaccines
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using the two-dose schedule is preferred in adults aged 40 years and older. (See section 7 on Hepatitis A
for further information.)

Susceptible individuals travelling to measles-endemic areas are considered at risk of contracting
measles. Vaccine should be offered to children from 6 months of age, adolescents, and adults likely or
known to be susceptible.

Yellow fever vaccine can be given to travellers aged 9 months and older requiring an International
Certificate of Vaccination for entry into or arriving from a country where there is risk of yellow fever
transmission. Pregnant women travelling to these areas should consider deferring travel if possible.

If travel cannot be deferred and the pregnant woman must travel to an area where the risk of yellow
fever is high, she should receive the yellow fever vaccine (see section 4.2). The vaccine is only given at
designated centres and should be given at least 10 days prior to travel.

Persons living in nonendemic countries who have previously been infected with any of the four dengue
virus serotypes following travel to dengue-endemic countries may benefit from TAK-003 vaccination

to prevent a second (and hence potentially more severe) dengue infection when travelling again to an
endemic country. Frequent travellers, long-term travellers, migrants, and long-term expatriates have a
higher likelihood of previous dengue infection (and are therefore more likely to be seropositive) compared
to first-time or short-term travellers. The benefits of vaccination with TAK-003 are lower for travellers who
have never experienced dengue infection (and are therefore seronegative) compared to travellers who are
seropositive (78).

Typhoid immunization is not recommended in routine programmes, for contacts of a known typhoid
carrier, or for controlling common-source outbreaks. However, it may be indicated for travellers to areas
where hygiene may be poor.

Cholera vaccination is not generally recommended for travellers to cholera-affected countries, but use

of vaccines should be guided by specific risks of the traveller. Travellers to cholera-affected countries
should be counselled about precautions concerning hygienic practices to reduce the risk of infection. Oral
vaccination should be considered for travellers at high risk (e.g., emergency/relief workers), especially
those who are likely to be directly exposed to cholera patients or to contaminated food or water. The area
where the traveller will be staying should also be considered, and areas with poor access to healthcare
facilities would be considered higher risk.

4.7.1 Migrants and displaced persons

Screening for vaccination status should be included in the health assessment of migrants and refugees
entering the country. Refugees and people in other emergency situations are often more susceptible to
infection due to a number of reasons, including lack of services, population movements, and crowded
living conditions. For measles in particular, the minimum immunization target should be to rapidly reach
all children up to 10 years of age with measles vaccines and vitamin A supplementation.

It should also be noted that ongoing surveillance for any vaccine-preventable diseases that may be
endemic or prevalent in the country of origin should be conducted.
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4.8 Adolescents and adults (including older persons)

When adolescents and adults including older persons are seen in general practice or by vaccine
providers, this opportunity should be used to ensure individuals have been adequately vaccinated as
per the schedule. Ideally, persons should have received in childhood all the vaccines required for the
vaccine-preventable diseases listed below. If the required number of doses have not been administered,
vaccination should be updated.

BCG (tuberculosis) 1 dose

Diphtheria 5 doses
Hepatitis B 3 doses
Hib 3 doses
Measles 2 doses
Mumps 2 doses
Pertussis 5 doses
Polio 5 doses
Rubella 2 doses
Tetanus 5 doses

In a situation where an adult presents without any documentation or is unvaccinated (none of the above
doses of antigens listed), at a minimum this person should be given adult DTP (diphtheria, tetanus, and
pertussis) and MMR (measles, mumps, and rubella) vaccines. Recommended schedules can be found in
the respective sections. If adult DTP is unavailable, the adult DT (diphtheria and tetanus) should be used
as an alternative.

All adults should be offered measles, mumps, and rubella vaccination to ensure there is some immunity
to these diseases. Pneumococcal, meningococcal, COVID-19, and influenza vaccines should also be
considered for those at risk. The status of rubella immunity should be known for women of childbearing
age. Protection against tetanus and diphtheria should be maintained with the administration of
recommended boosters.

Adults should be reminded of the necessity to keep up to date with vaccinations and consider
immunization requirements for travel well in advance of the scheduled trip.

The immune system weakens as a person ages, which may put older persons at higher risk to some
infections. Generally, persons over 60 years of age are recommended to receive an annual influenza
vaccination, Td vaccination every 10 years if necessary, pertussis vaccination if not previously received,
and pneumococcal vaccination if not previously vaccinated (79).

U.S. Centers for Disease Control and Prevention (CDC) recommends persons aged 50 and older to
receive two doses of shingles vaccine to prevent the disease and any complications (20). Persons aged
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60 and older can receive a single dose of respiratory syncytial virus (RSV) vaccine (27). Other vaccines
may be recommended based on the individual risk, including underlying medical conditions.

WHO recommends COVID-19 vaccination for all older adults and adults with significant comorbidities
or severe obesity. A primary series of two doses 4—8 weeks apart with additional booster doses given
at an interval of 12 months after the previous dose. This interval should be shortened to six months

for persons who are very old and frail, those with multiple significant comorbidities, those with severe
immunocompromising conditions, and those in long-term care facilities. The cut-off age is to be decided
by countries but is often 50-60 years old.

4.9 Special considerations
Some vaccines do not need to be included in the routine immunization programme but are useful in
preventing transmission in special circumstances (e.g., outbreak response).

Vaccines that fall into this category are those for cholera, dengue, malaria, and mpox (see Table 6).
Recommendations for schedule, dose, and site of administration are detailed in the respective sections
on vaccine-preventable diseases.

WHO recommends oral cholera vaccines should be used in areas with endemic cholera, in humanitarian
crises with high risk of cholera, and during cholera outbreaks (22). The provision of vaccines should not
interrupt other prevention interventions such as appropriate case management, WASH (water, sanitation,
and hygiene) interventions, surveillance, and community mobilization. Intake of food and drinks should
be avoided for one hour before and after vaccination. Restarting the schedule is recommended if the
second dose is delayed for more than six weeks after the first. Boosters or revaccination may be required
for persons at continued risk of cholera.

Dengue vaccine can be introduced routinely if there is high transmission that poses a significant public
health problem, but it is not recommended for low to moderate dengue transmission settings (78).

Malaria vaccine is recommended for infants and young children who relocate to an area of moderate or
high transmission, including during emergency situations. Vaccination is not recommended for use in
adults (including health workers and pregnant persons). The vaccine is not indicated for travellers, who
should use chemoprophylaxis and vector control methods to prevent malaria when travelling to endemic
settings (23).

In the case of mpox outbreaks, vaccination should only be offered to high-risk close contacts of a
confirmed mpox case. In this case, the vaccine should ideally be administered within four days of
exposure (24).
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TABLE 6. Summary of vaccines used in special circumstances
Disease Vaccines Population Dose, site, and route  Contraindications
of administration
Cholera Monovalent killed Children aged 2-5 years 3 oral doses at least Not to be given to
whole-cell with B 7 days (but less than  persons under 2 years
subunit 6 weeks) apart of age
Persons aged 6 years and 2 oral doses at least
older 7 days (but less than
6 weeks) apart
Bivalent killed whole- Persons aged 1 year and 2 oral doses 14 days
cell without B subunit older apart
Dengue Qdenga TAK-003 Persons aged 6-16 years 2 doses (0.5 ml) Pregnancy,
subcutaneous breastfeeding,
injection immunocompromised,
history of anaphylaxis
to vaccine, not to be
used in children under
6 years
Dengvaxia CYD-TDV Persons aged 9-45 years 3 doses (0.5 ml) Pregnancy,
o subcutaneous breastfeeding,
Vaccination is recqmmended injection immunocompromised,
only for persons with past history of anaphylaxis
dengue infections to vaccine
Malaria RTS,S/AS0O1 First dose must be 4 doses (0.5 ml) Severe allergic reaction
administered between ages intramuscular after a previous
5and 17 months injection hepatitis B vaccination
or malaria vaccine dose
or vaccine component;
adults
R21/Matrix-M First dose must be
administered between ages
5and 36 months
Mpox MVA-BN Infants, children, 2 doses (0.5 ml) Allergy to vaccine
adolescents, subcutaneous components
pregnant women, injection
immunocompromised
persons
LC16m8 Persons over 18 years 1 dose Pregnancy,
o ' immunosuppressed
Scarification with persons, persons with
bifurcated needle atopic dermatitis
ACAM2000 Persons over 18 years 1 dose Infants, pregnancy,

Scarification with
bifurcated needle

immunosuppressed
persons, persons with
atopic dermatitis
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Chapter 5

Risk communication and
community engagement

Communication plays a critical role in immunization service delivery and is an essential tool for building
and maintaining trust between the health provider and patients. Trust is the bedrock of immunization
programmes. When populations trust healthcare providers, the health system, and the country’s Ministry
of Health, it is more likely that persons will follow the vaccination recommendations. It is the role of

the EPI to attain and maintain public trust, which results in demand and a well-vaccinated population.
The ultimate goal of risk communication is for an individual to take an action to reduce their risk. As
pertaining to the immunization programme, the goal is for persons to accept vaccination to reduce the
risk of being infected with vaccine-preventable diseases.

The best practices and techniques a programme can utilize for risk communication are:

* Have a clear goal.

e Understand your audience and what is important to them.

* Deliver the right” message and be consistent.

e Speak to their interest, not yours.

* Build trust, be honest.

* Explain the risks (visuals of impact/state what is known and unknown).

e Offer options for risk reduction.

*  Work with trusted sources, multiple messengers are critical.

e Test your messages on the target audience and be willing to make changes.

» Use multiple ways to communicate (use media and a format that your target audience likes). Use
multiple media and formats.

The principles of risk communication and community engagement (RCCE) are outlined in the WHO

Strategic Communications Framework and can be used to improve communication about vaccine-

preventable diseases and vaccination (25). Checklists for the development and dissemination of
vaccine-related messages can be found in Appendix 5.

5.1 Health education

Health education is recognized as one of the most important elements of well-established programmes
directed toward the communities. The key element of the national EPI is the prevention of diseases,
which can only be fully achieved by integrating the promotion of health into the other administrative
aspects of the programme.
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Health education is a process that enables individuals, families, and communities to take responsibility
for their own health behaviours through change in knowledge, attitudes, and practices. In its application,
the norms of the EPI promote and adhere to the health education and community participation
component of the Ministry of Health.

Five primary messages must be highlighted in the EPI effort:

1. Theimportance of a complete immunization schedule, that is, schedule for the infant, the child, the
adolescent and adult.

2. Immunization protects against several dangerous diseases. A child who is not immunized is
more likely to contract infectious diseases and become undernourished, disabled, and to die from
childhood diseases.

3. Immunization is urgent! All immunizations targeted for the infant should be completed in the first
year of the child’s life.

It is safe to immunize a child having the common cold.

5. Every female between the ages of 12 and 44 years should be fully immunized, especially against
tetanus, diphtheria, measles, and rubella. All pregnant women should have been appropriately
vaccinated against tetanus and rubella; and for persons not vaccinated against rubella, the rubella
vaccine should be administered in the postnatal period.

5.2 The five essential take-home messages
There are five essential messages that parents or recipients of vaccines must receive before leaving the
health facility:
1. The date and time of the next immunization.
2. The place of the next immunization.
3. The number of visits a child still needs in order to be fully immunized; the number of doses a woman
receiving Td still needs.
. What side effects may occur.
5. What to do about side effects.

[Countries can detail any RCCE developed and in use in this section.]
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Chapter 6

Preparation for mass
vaccination

Mass vaccination campaigns are an effective intervention for the prevention or response to outbreaks
of vaccine-preventable diseases or highly infectious diseases. Planning a mass vaccination campaign
requires several logistical steps, including calculating supplies and human resources and ensuring all
are aware of all the individual’s roles and responsibilities to support effective and timely delivery of the
service.

6.1 Calculation of needs (supplies, logistical support, and human
resources)

These are factors to be considered in forecasting vaccine needs. Vaccine use is the proportion of
the vaccine supply that is actually administered to persons requiring vaccination. Vaccine wastage
is the proportion of vaccine that is supplied but never administered.

Common causes of unavoidable loss of vaccines include the following:

* Itisimpossible to get all vaccines out of a multi-dose vial. A 20-dose vial does not yield 20 doses,
only 17 or 18.

* Any immunization session may attract fewer eligible people than anticipated. For example, seven or
eight children may be expected to show up for measles immunization in the weekly immunization
session. The first child arrives, and the nurse appropriately reconstitutes the vaccine in a 10-dose vial.
By the end of the day, only four other children may have received the vaccine. The remaining vaccine
must be discarded.

Wastage rates higher than 20% can be an indicator of problems that might be avoided, such as:

* Repeated instances of lower-than-planned attendance at sessions;

* Poor stock management;

e Cold chain failure that exposes vaccines to unacceptably high or low extremes of temperature;

* Incorrect mixes of freeze-dried vaccines;

* Incorrect dosage, e.g., the administration of three drops of OPV instead of two, or the injection
of 0.6 ml of vaccine instead of 0.5 mi;

* Inappropriately large vial sizes, e.g., BCG 20-dose vials;

e Failure to comply with the multi-dose vial policy, which is intended to reduce wastage.
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Three ways to reduce wastage:

The strategic use of smaller-dose vials, when funds and storage space are available;
Implementation of multi-dose open vial policy, and its inclusion in training and monitoring and
evaluation sessions to ensure/improve compliance rate;

The use of vaccine vial monitors (VVM), when training and monitoring are provided.

To calculate the amount of vaccine required for a mass vaccination campaign the target population

should be identified, number of doses in the primary series, expected coverage given the strategy to be

used, and wastage rate.

Basic formula:

Target population x Expected coverage x Number of doses of particular vaccine required x Wastage factor

6.2 Roles and responsibilities of the vaccination team
The team

Receive information of the vaccination campaign.

Wear the required personal protective equipment (PPE) at all times.
Report any untoward event to the team leader.

Be respectful with colleagues and persons physically reaching for vaccine.
Be kind to colleagues and persons physically reaching for vaccine.

Avoid loud noise at the vaccination site.

Be ready to assist colleagues and persons physically reaching for vaccine.
Help with the early identification of conflicts.

Take turns for meals and other personal activities.

Request support from colleagues, do not leave the station without a team member.
Participate in the briefing and debriefing sessions.

Assist with the educational sessions if so requested.

The team should leave at the agreed time.

Team leader

Knowledgeable of the national vaccination plan/EPI vaccination plan and strategies being employed.
Knowledgeable of the Expanded Programme on Immunization.

Ensure all team members are trained in the delivery of all relevant vaccines.

Support supervision of team members during the vaccination session.

Verify that the list of supplies needed is submitted the day before the session.

Verify the supplies received for the day are complete before leaving to the vaccination site.
Support the team as needed during the vaccination session.

Verify that the daily report is completed before leaving the vaccination site.

Avoid and be attentive to potential crisis situations.

Foster and give priority to the communication with community leaders.

Assist any team member addressing questions from the community.

Early identification of the need for security.

Have at hand all important contact numbers for consultation and decision-making.
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Navigator

Knowledgeable of roles and responsibilities.

Trained in the basics of infection prevention and control (IPC) measures.
Control the flow of vaccinees at the vaccination site.

Treat vaccinees with respect; be kind.

Check the temperature of vaccinees.

Check proper use of face masks covering nose and chin.

Check physical distance at all times.

Explain what activity occurs at the different stations.

Ensure the group talk is done and screening questions are applied.

Educator

Knowledgeable of roles and responsibilities.

Trained in the basics of IPC measures.

Assist with control of the flow of vaccinees at the vaccination site.
Treat vaccinees with respect; be kind.

Check physical distance at all times.

Have basic knowledge of the vaccine and its side effects.
Knowledgeable about the target population being vaccinated.
Deliver educational session at the entrance.

Assist with screening questions.

Answers questions from vaccinees.

Data entry clerk

Knowledgeable in the use of the health information system/electronic immunization record.
Trained in the method for documenting vaccines administered at the vaccination site.

Treat persons with respect; be kind.

Explain the process to be completed at the station.

Update contact information in the immunization register/EIR if needed (name, address, social
security).

Request a photo ID (if required); no discrimination if photo ID is not available.

Attend one vaccinee at a time.

Enter the vaccine administered in each of the e-records or the paper-based system.

Provide temporary form: name, appointment date for second dose.

Deliver the temporary form to the person in line to receive the vaccine.

Explain the need for the vaccinator to add information.

Indicate to the person which is the following station.

Vaccination should be recorded in the immunization register/EIR after the vaccination has been given.

Vaccinator

Two persons will be at the station where vaccines will be administered.
Two nurses, two doctors, or a combination of doctor and nurse.
Knowledgeable of signs and symptoms of common side effects and severe adverse events.
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Vaccinators 1 and 2 draw up and administer vaccine.
Control the thermos temperature.

Open and close thermos only for the time needed.
Keep area clean.

Be attentive to the vaccinees’ needs.

Practice IPC measures between vaccinees.

Sign the vaccination card.

Sign the temporary form and add the place and time the vaccine was administered.

Deliver the signed form to the person vaccinated.
Explain to the vaccinee the objective of awaiting 20 minutes.
Explain to the vaccinee to report any reaction to the vaccine.

Provide information sheet to the person vaccinated, remind them where to seek help if needed, and of

the phone numbers to call.

Vaccinators 1 and 2 will be attentive to persons in station 3, waiting for 20 minutes post-vaccination.

Early identification of allergic reactions to the vaccine.
Immediate management of persons if any adverse reaction.

Janitor

Knowledgeable of the basics of IPC measures.
Clean surfaces during the vaccination campaign.
Keep the area clean.

Assist with other duties assigned.

Driver

Have the vehicle checked as per the maintenance plan.

Inform at least one week beforehand if the vehicle needs maintenance.

The team leader will request the supervisor's support for replacement.

Knowledgeable of the waste management protocol for vaccination sites.

Fill the fuel tank the day before.

Clean the vehicle the day before, and after the vaccination campaign.

Check the vehicle before leaving the compound: tires, oil, radiator.

Assist with loading and unloading of supplies.
Transport the vaccines inside the cabin of the vehicle.
Be attentive to tasks assigned by the team leader.
Receive training in waste management.

Practice IPC measures when gathering the waste materials and supplies.

Load the waste into the back of the vehicle following procedures.

Clean hands before entering the vehicle.

Treat colleagues and persons physically reaching for vaccine with respect; be kind.

Report any need for vehicle repair.

Assist the team in transporting persons in need of emergency care.
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Chapter 7

Vaccine-preventable

diseases

This section describes common vaccine-preventable diseases, starting with a table of key information

for each disease. A short summary table on selected vaccine-preventable diseases is provided in

Appendix 6.

Cholera

Cholera - key information

Causative agent

Mode of transmission
Incubation period

Period of communicability
Signs and symptoms
Required reporting

Vaccine

Dose, presentation, and route

Recommended schedule

Target population

Contraindications?

Potential response to vaccination

Vibrio cholerae
Faecal-oral

<24 hrs—=5 days
1-10 days

Rice water stools
Notifiable disease

Killed whole-cell monovalent vaccines with a recombinant B subunit of
cholera toxin.

Killed whole-cell bivalent vaccine without the B subunit.

Oral administration. Available in single- or multi-dose vials.

Monovalent killed whole-cell with B subunit

2-5 years of age: 3 oral doses at least 7 days (but less than 6 weeks) apart.

Persons 6 years and older: 2 oral doses at least 7 days (but less than
6 weeks) apart.

Killed whole-cell only

1 year and older: 2 oral doses 14 days apart.
Travellers to cholera-endemic areas

None

Mild abdominal discomfort, pain, or diarrhoea

Note: @ Further guidance can be found in section 4: Immunization of special groups.
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Overview
Cholera is a rapidly dehydrating diarrhoeal disease caused by the waterborne bacteria Vibrio cholerae.
There are over 200 serotypes of these bacteria, of which only two, 01 and 0139, cause epidemic disease.

The disease is closely associated with poverty, poor sanitation, and lack of clean drinking water. The risk
of cholera increases in emergency humanitarian situations. During these situations there is significant
population movement and crowding of displaced persons at sites with disruption to or lack of medical
services, poor sanitation and hygiene, and poor access to clean water.

The severity of illness correlates with the number of V. cholerae bacteria ingested, lack of immunity
acquired by prior exposure to the infection or vaccination, pregnancy, lack of breastfeeding and
consequent lack of passive immunity for newborn infants, malnourishment, immunocompromised state,
reduced ability to produce gastric acid (which neutralizes the pathogen), and having blood group O.

About half of the cholera cases and deaths are estimated to occur in children <5 years of age, but
persons of any age group may be affected.

Transmission

Cholera is an acute diarrhoeal infection spread by direct faecal—oral contamination or ingestion of
contaminated water or food. Direct transmission from person to person probably contributes far less to
the overall disease burden.

Humans are the only known natural host for V. cholerae.

When ingested the bacteria enters the gut. After penetrating the mucus layer, V. cholerae colonizes the
epithelial lining of the gut. Cholera toxin (CT), which is secreted by toxigenic serogroups of V. cholerae,
affects the small intestine.

The faeces, and often the vomitus, of cholera patients contain high concentrations of cholera bacteria,
which can then contaminate water and food sources when passed back into the environment, with the
potential for causing cholera outbreaks. Some studies also suggest that passage through the human
host transiently increases the infective potential of V. cholerae by creating a hyper-infectious state that is
maintained soon after shedding, and which may contribute to the epidemic spread of the disease.

Signs and symptoms
The incubation period is from less than 24 hours to 5 days.

About one-quarter of persons infected with V. cholerae exhibit symptoms, and a small proportion of these
with have severe disease. In the majority of cases, cholera is characterized by acute, profuse watery
diarrhoea ("rice water stools”) of one or a few days’ duration, usually with vomiting, leading to rapid
dehydration.

Complications

In its most severe manifestation, cholera is one of the most rapidly fatal infectious diseases. Fluid loss
can occur at a rate of 0.5—1 litre per hour; if not promptly treated, the severe dehydration and resulting
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complications such as renal failure, shock, hypokalaemia, and pulmonary oedema can lead to death
within hours.

Treatment
The primary treatment for cholera patients is rapid rehydration either through oral rehydration therapy
(ORT) or the administration of intravenous (1V) fluids to replace fluids and electrolytes in severe cases.

It should be noted that while rehydration can be lifesaving, it has no effect on duration of the disease or
excretion of bacteria in faeces.

Prevention

Improving access to clean potable water, adequate sanitation, and promotion of good water, sanitation,
and hygiene (WASH) practices are the main methods of preventing the spread of cholera. In addition,
early case identification and proper case management are important in reducing mortality and limiting
spread.

Vaccination is an additional measure that can be utilized to control cholera.

Vaccine
There are two main types of oral cholera vaccines; killed whole-cell monovalent vaccines with a
recombinant B subunit of cholera toxin, and killed whole-cell bivalent vaccine without the B subunit (22).

The whole-cell monovalent vaccines contain a mixture of the O1 strain killed by formalin or heat and
recombinant B subunit of cholera toxin. The B subunit of cholera toxin is produced using recombinant
DNA technology. To protect the toxin B subunit from being denatured by gastric acid, the vaccine must
be given with a bicarbonate buffer.

The bivalent vaccines contain both O1 and 0139 strains. There are three licensed bivalent vaccines, and
all are based on the same cholera strains.

Several additional cholera vaccines are in development, including live attenuated vaccines that would
require a single dose.

Some previously available vaccines have been discontinued. An injectable whole-cell parenteral vaccine
formerly prepared from phenol-inactivated strains of V. cholerae is no longer in use because of its low
efficacy and adverse side effects. Another oral live attenuated single-dose vaccine (CVD 103-HgR) was
marketed and then discontinued for commercial reasons. The rights for this vaccine were transferred
and it was redeveloped, produced as Vaxchora, and is approved in the United States of America for use
in adults aged 18—64 years travelling to cholera-affected areas.

How it is stored
Monovalent killed whole-cell with B subunit
The vaccine is stored at temperatures between 2 °C and 8 °C and has a shelf life of three years.
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Killed whole-cell only
The vaccine is stored at temperatures between 2 °C and 8 °C and has a shelf life of two years.

When it is given

Monovalent killed whole-cell with B subunit

These vaccines are licensed primarily for use by travellers to cholera endemic areas. However, they have
been used in post-crisis situations and in a demonstration project in an endemic area.

Children aged 2-5 years are given three oral doses at least seven days (but less than six weeks) apart.
Persons 6 years and older are given two oral doses at least seven days (but less than six weeks) apart.
If the second dose is delayed for more than six weeks after the first, primary immunization should be
restarted.

Revaccination is recommended by the manufacturers for those at continuing risk of V. cholerae infection.
For children 2-5 years old, revaccination should be completed within six months with one dose. If more
than six months have passed, three doses are required with the same timing as the primary series. For
those older than 6 years, revaccination should be completed within two years with one dose. If more
than two years have passed, then primary series of two doses should be repeated.

Killed whole-cell only
Persons aged 1 and older are given two oral doses 14 days apart, but this can be extended to 28 days.

There are no manufacturer recommendations on revaccination.

Dosage, site, and route of administration

Monovalent killed whole-cell with B subunit

The vaccine is provided in 3 ml single-dose vials together with the bicarbonate buffer (effervescent
granules in sachets). Vaccine and buffer are mixed in 75 ml of potable water for children aged 2—-6 years
and 150 ml of potable water for persons older than 6 years of age.

Killed whole-cell only
The vaccine is provided in single- and five-dose vials.

Contraindications
* Monovalent killed whole-cell with B subunit vaccines are not to be given to persons younger than
2 years of age.

Precautions

* Intake of food and drink should be avoided for one hour before and after vaccination.

e Persons living with HIV may have diminished response to the oral cholera vaccines. This diminished
response is primarily seen in those with the lowest CD4 counts. This relationship needs to be further
investigated to inform if additional dosing regimens are required for this population.

Adverse reactions
e Mild abdominal discomfort, pain, or diarrhoea, mainly attributed to the buffer solution.
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Dengue

Dengue - key information

Causative agent Dengue virus

Mode of transmission Vector (Aedes aegypti and Aedes albopictus)

Incubation period 3-12 days

Period of communicability Not transmitted from person to person

Signs and symptoms Fever, headache, retro-orbital pain, generalized myalgia and arthralgia,

abdominal pain, nausea, and rash 3—4 days after onset of fever.
Required reporting Notifiable disease

Vaccine Dengvaxia (CYD-TDV) and Qdenga (TAK-003)

Live attenuated viral vaccine
Dose, presentation, and route Subcutaneous injection. The standard dose of reconstituted vaccine is 0.5 ml.

Recommended schedule For TAK-003, 2 primary doses at a minimum interval of 3 months between
doses for persons aged 6—16 years.

For CYD-TDV, 3 primary doses at an interval of 6 months for persons aged
9-45 or 9-60 years. Vaccination is recommended only for persons with past
dengue infections.

Target population Persons aged 6-16 years (TAK-003)

Persons aged 9-45 years (CYD-TDV)

Contraindications? The vaccine should be avoided in:

Pregnant and lactating women;
Immunocompromised persons, including those:

- Receiving immunosuppressive therapies such as chemotherapy, high
doses of systemic corticosteroids within 4 weeks prior to vaccination;

- With symptomatic HIV infection or asymptomatic infection associated
with evidence of impaired immune function;

Persons with a history of anaphylaxis to any component of the vaccine, or
after any dose of the vaccine.

Potential response to vaccination Injection site pruritus, bruising, and fever

Note: @ Further guidance can be found in section 4: Immunization of special groups.

Overview

Dengue is an acute mosquito-borne viral disease caused by a flavivirus. The Aedes aegypti and Aedes
albopictus mosquitoes are important vectors in the transmission of the disease. There are four serotypes
of the dengue virus. Persons can be infected with all four serotypes. Dengue is of growing public health
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concern and is found in tropical and subtropical areas of Asia, Africa, and the Americas. It is endemic in
the Caribbean, and all four serotypes can be found in the region. It affects people of all ages.

Transmission
Persons bitten by an infected mosquito can be infected with the dengue virus. On average, a person can
start exhibiting signs and symptoms of dengue infection four days after being bitten.

Individuals with clinically apparent dengue are more likely to transmit infection because of higher levels
of viraemia; however, studies have shown that people with asymptomatic and presymptomatic infections
are capable of infecting mosquitoes.

Signs and symptoms
The incubation period is 3—12 days.

Dengue infection may result in asymptomatic or mild illness. It may be confused with other flavivirus
infections (e.g., yellow fever), chikungunya virus, and Zika virus. The symptoms of dengue include
sudden onset of fever, headache, retro-orbital pain (severe pain behind the eyes), generalized myalgia
and arthralgia, anorexia, abdominal pain, and nausea. A rash may occur 3—4 days after onset of fever.
Generally, younger children and those with their first dengue infection have a milder illness than older
children and adults.

Complications
Severe disease is characterized by shock, bleeding, respiratory distress, and severe organ impairment.

Several chronic diseases, including sickle cell disease, diabetes, hypertension, and renal and
cardiovascular diseases, are associated with a higher risk of severe dengue outcomes. Dengue during
pregnancy is associated with a higher risk of pregnancy complications, mortality, stillbirth, and neonatal
death.

Treatment

There is no specific treatment for dengue. Supportive clinical management with volume replacement
is provided, and in severe cases hospital care may be required. Severe cases carry an increased risk of
mortality and must be managed promptly.

Prevention
The prevention of dengue requires a combination of interventions; immunization and reducing/
eliminating the vector (i.e,, the A. aegypti and A. albopictus mosquitoes).

Vaccine

There are currently two licensed vaccines, and both are tetravalent (include all four serotypes of dengue)
live attenuated vaccines (78). The two vaccines are CYD-TDV (Dengvaxia) and TAK-003 (Qdenga). These
vaccines differ in efficacy and safety.
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The WHO-recommended TAK-003 vaccine is lyophilized and needs to be reconstituted using 0.22% saline
solution (37mM sodium chloride). WHO recommends inclusion of the TAK-003 vaccine in the routine
immunization programmes of countries where high transmission intensity of dengue poses a significant
public health problem. An indicator of high transmission intensity is a seroprevalence at age 9 of >60%.

It is not recommended for countries with low and moderate dengue transmission settings. It is still
possible for persons to catch dengue once vaccinated. The vaccine may not confer protection against
dengue serotypes 3 and 4 (DENV3 and DENV4) if the recipients are seronegative, and there is a potential
risk of severe dengue if seronegative individuals are exposed to serotypes DENV3 and DENV4.

How it is stored
The vaccine is stored at temperatures between 2 °C and 8 °C and has a shelf life of 18 months.

When it is given

The TAK-003 vaccine is administered to children aged 6-16 years in settings with high dengue
transmission intensity. The aim is to initiate vaccination 1-2 years before the most likely age (based on
the country’s epidemiology) of dengue-related hospitalizations.

Dosage, site, and route of administration
A standard dose of 0.5 ml of reconstituted vaccine can be injected subcutaneously. This vaccine is
available commercially in single-dose vials or prefilled syringes.

Two doses of the vaccine are administered at a minimum interval of three months between doses. It
is not advised to reduce the interval between doses. If the second dose is delayed for any reason, it is
not necessary to restart the series, and the second dose should be administered at the first available
opportunity.

At this time, booster doses are not recommended.

Contraindications

e A history of anaphylaxis to any component of the vaccine, or previous dose.

* Not to be used in children under the age of 6 years.

e Not to be used in breastfeeding mothers.

* Persons with congenital or acquired immunodeficiency, including those receiving immunosuppressive
therapies such as chemotherapy or high doses of systemic corticosteroids (e.g., 20 mg/day or 2 mg/kg
bodyweight/day, of prednisone for two weeks or more) within four weeks prior to vaccination.

* Immunocompromised persons (including symptomatic HIV infection and asymptomatic infection
associated with evidence of impaired immune function).

Precautions

* The vaccination should be given in a setting where anaphylaxis can be treated. All recipients should
be observed for at least 15 minutes following vaccination for anaphylaxis. There have been reports
of anaphylaxis in persons with no history of anaphylaxis, and until more data are collected these
precautions should be observed.
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e Arisk assessment should be conducted for persons who have a history of anaphylaxis to any other
vaccines or injectable therapy.

e Safety data on pregnant and lactating women are limited, and because of this, vaccinating these
persons should be avoided. Pregnancy should be avoided for at least one month after vaccination.

Adverse reactions

Mild adverse events were noted in a small percentage of recipients during the clinical trials. These
include injection site pruritus, bruising, and fever. No cases of anaphylaxis were observed during the
clinical trials, but some cases (including anaphylactic shock) were reported following the introduction of
the vaccine in Brazil.
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Diphtheria

Diphtheria — key information

Causative agent

Mode of transmission
Incubation period

Period of communicability

Signs and symptoms

Required reporting

Vaccine

Dose, presentation, and route

Recommended schedule

Target population

Contraindications?

Potential response to vaccination

Corynebacterium diphtheriae

Respiratory droplets or close physical contact
2-5days

Up to 4 weeks (rarely up to 6 months)

Sore throat, loss of appetite, slight fever, bluish white or grey membrane in
throat and tonsils

Notifiable disease

DTP/Hib/Hep B (Penta)
Tdap

Td
Intramuscular injection. The standard dose is 0.5 ml.

3 primary doses starting as early as 6 weeks of age with a minimum interval
of 4 weeks between doses, with the 3rd dose given by 6 months of age.

3 booster doses in combination with tetanus toxoid using same schedule, i.e.,
12-23 months, 4-7 years, and 9-15 years.

Children under 15 years of age
A history of a severe local or general reaction to a previous dose

Local reaction at injection site

Note: @ Further guidance can be found in section 4: Immunization of special groups.

Overview

Diphtheria is caused by Corynebacterium diphtheriae bacteria of gravis, mitis, or intermedius biotypes.
Toxin production results when the bacteria are infected by corynebacteriophage containing the diphtheria

toxin gene tox. The toxin produced can harm or destroy the human body tissue and organs. One type

of the disease affects the pharynx and other parts of the throat. It tends to be a disease of the colder

months and of temperate climatic zones. Diphtheria affects people of all ages, but mostly nonimmunized
children under 15 years of age.

Transmission

Man is the known reservoir. The type of diphtheria that affects the pharynx and other parts of the throat

is spread in droplets and secretions from the nose, throat, and eyes when there is close contact between
infected and uninfected persons. The other type is spread through contact with skin ulcers. This form of
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the disease is often spread where clothing and other articles have been contaminated with fluids from
the skin ulcers. During outbreaks/epidemics some children may be infected without showing signs or

symptoms but can still spread the disease to others. The disease is more easily spread when there is

overcrowding and poor living conditions.

Infected individuals can usually spread the disease to others for up to four weeks and rarely up to six
months. Effective antibiotic therapy promptly terminates shedding. A rare chronic carrier may shed
organisms for six months or more.

Infants born of immune mothers are relatively immune. Protection is passive and usually lost before

the sixth month. Recovery from a clinical attack is not always followed by lasting immunity; immunity is
often acquired through unapparent infection. Prolonged active immunity can be induced by injection with
the toxoid. Antitoxin immunity protects against systemic disease but not against local infection in the
nasopharynx.

Signs and symptoms

The incubation period is usually 2—5 days, occasionally longer. Infected
persons usually become ill within 2—4 days, although the symptoms
may appear after 6 days. When diphtheria affects the throat and tonsils,
the early symptoms are sore throat, loss of appetite, and slight fever.
Within 2-3 days a bluish-white or grey membrane forms in the throat
and tonsils. If there is bleeding the membrane may become greyish-
green or black. It sticks to the soft palate of the throat, and bleeding
may occur if attempts are made to remove it.

The patient may recover at this point or may develop severe weakness
and die within 6—10 days. Patients with severe disease do not show
high fever but may develop swelling of the neck and obstruction of the

airway. In the type of diphtheria affecting the skin, the lesions may be

Source: Centers for Disease Control

and Prevention. Image Library. [date
unknown] [cited 20 March 2026).

Available from: www.immunize.org.

painful, reddened, and swollen. Any chronic skin lesions may become
infected with diphtheria organisms.

Complications

Abnormal heartbeats may occur during the early phase of the illness or weeks later, and heart failure
may result. There may be inflammation of the heart muscle and valves, leading after many years to
chronic heart disease and heart failure. Death occurs in 5-10% of cases.

Treatment

Persons in whom diphtheria is suspected should be given diphtheria antitoxin and antibiotics such as
erythromycin or penicillin and should be isolated to avoid exposing others to the germs. Throat cultures
should be obtained in order to secure correct diagnosis. Patients become non-infectious about two
days after the commencement of antibiotic treatment. Effective antibiotic therapy promptly terminates
shredding.
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Prevention

The most effective way of preventing diphtheria is to maintain a high level of immunization in the
community. A mother can pass protective antibodies to her baby, but this protection lasts only about six
months.

In most countries, diphtheria toxoid vaccine is given together with pertussis vaccine and tetanus toxoid.
A combination of tetanus and diphtheria vaccine may be recommended as a booster to maintain
protection every 10 years.

Vaccine

Diphtheria vaccines contain inactivated toxin (toxoid) and are among the oldest vaccines in use. The
most common form of this vaccine is the DTP vaccine, which combines the diphtheria toxoid, tetanus
toxoid, and pertussis antigens. DTP may also be combined with other vaccines; it may include hepatitis B
surface antigens and Hib conjugates in the form of a pentavalent vaccine. Inactivated polio vaccine can
also be added to the previous antigens (becoming a hexavalent vaccine).

Toxoid concentration is expressed as flocculation units (Lf), and potency is measured in international
units (IU). A higher potency toxoid vaccine is recommended for the vaccination of children under 6 years
of age; it should be no less than 30 IU per dose (26).

Low-dose toxoid formulations such as the tetanus-diphtheria (Td) formulations are licensed for use
in persons aged 5 years and older, and tetanus-diphtheria-acellular pertussis (Tdap) formulations are
licensed for use in persons aged 3 years and older. The lower toxoid potency is sufficient to elicit an
antibody response in older children and adults but reduces the reactogenicity at the injection site.

The type of pertussis antigens included in the vaccine are specified in the notation; DTwP represents
diphtheria, tetanus, and whole-cell pertussis, whereas DTaP represents diphtheria, tetanus, and acellular
pertussis. The differences are explained in the pertussis section.

Storage
All diphtheria toxoid vaccines are stored at temperatures between 2 °C and 8 °C but not frozen. If the
vaccine is frozen, it should not be used.

To check if diphtheria toxoid vaccines have been frozen, shake the vial. If granules appear a short time
afterwards, the vaccine has been spoiled and must be disposed of. This is called the shake test.

When it is given

Three primary doses, with the first dose given as early as 6 weeks of age. The minimal interval between
doses is four weeks, with the third dose completed by 6 months of age. This is followed by three booster
doses in combination with tetanus toxoid using same schedule, i.e., 12—-23 months, 4-7 years, and 9-15
years using formulations that are age appropriate. A common schedule for the primary course is:

* 2 months;

* 4 months;

* 6 months.
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Dosage, site, and route of administration
A standard dose of 0.5 ml is given by intramuscular injection only.

The primary course consists of three doses followed by three booster doses.

Contraindications

e Acute or febrile illness; DTP immunization should be postponed. Minor infections without fever or
systemic upset are not reasons to postpone immunization.

* A history of a severe local or general reaction to a preceding dose; immunization should be completed
with DT vaccine.

Precautions
*  When pertussis vaccine is genuinely contraindicated, immunization against diphtheria and tetanus
should be considered.

Adverse reactions

Severe reactions are rare for diphtheria toxoid vaccines.

» Local reactions at injection site (occurs more frequently with increasing number of doses and when
combined with tetanus toxoid or/and pertussis).

e For DTwP: fever, irritability, drowsiness, loss of appetite, and vomiting.

e For DTaP: similar to DTwP but less frequent.
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Haemophilus influenzae type B (Hib)

Haemophilus influenzae type b — key information

Causative agent

Mode of transmission
Incubation period

Period of communicability

Signs and symptoms

Required reporting
Vaccine
Dose, presentation, and route

Recommended schedule

Target population

Contraindications?

Potential response to vaccination

Haemophilus influenzae

Droplets from nasopharyngeal secretions
2-4 days

May be prolonged

Non-invasive disease: sinusitis, otitis media, conjunctivitis, and non-
bacteraemic pneumonia.

Invasive disease: meningitis, epiglottitis, septic arthritis, cellulitis, and
bacteraemic pneumonia.

DTP/Hib/Hep B (Penta)
Intramuscular injection. The standard dose is 0.5 ml.

3 primary doses starting as early as 6 weeks of age with a minimum interval
of 4 weeks between doses OR

3 primary doses with a booster. The primary doses should be given with a
minimum interval of 4 weeks between doses OR

2 primary doses with a booster. The primary doses should be given with a
minimum interval of 8 weeks.

The booster should be given at least 6 months after completion of the
primary series.

Children under 5 years

The Hib conjugate vaccine is contraindicated in people with known allergies
to any component of the vaccine.

There are no other known contraindications or precautions.

Swelling and redness at injection site

Note: @ Further guidance can be found in section 4: Immunization of special groups.

Overview

Haemophilus influenzae is a Gram-negative coccobacillus, which is generally aerobic but grows as a

facultative anaerobe. There are encapsulated and non-encapsulated strains of H. influenzae which both

cause infection. Encapsulated strains cause infections secondary to invasion of the blood stream, while

the non-encapsulated strains cause diseases such as otitis media and sinusitis through contiguous

spread from the nasopharynx.

Six capsular types (a to f) have been described, and before the introduction of H. influenzae type B (Hib)

vaccine almost all H. influenzae isolates from sterile sites were of one capsular type: type b. Type b

organisms account for almost all strains that cause invasive disease (27).
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Risk factors for Hib disease include host factors that increase the likelihood of exposure to Hib
organisms. Exposure factors include household crowding, large household size, daycare attendance, low
socioeconomic status, low parental education levels, and school-age siblings. Some protective factors
(effect limited to younger than 6 months of age) include breastfeeding and passively acquired maternal
antibodies (26).

Transmission

The organism enters the body through the nasopharynx, colonizes it, and may remain only transiently
or for several months in the absence of symptoms. The exact mode of invasion of the blood stream is
unknown. A small proportion of persons whose nasopharynx is colonized with Hib will develop clinical
disease. However, these persons can spread the organism to others. Primary spread is by droplets from
nasopharyngeal secretions. Humans are the only reservoir.

Contact with discharges from the conjunctivae or upper respiratory tract of infected people, from
contaminated fingers, clothing, and other articles may spread the organism.

Signs and symptoms
The incubation period may be as short as 27-72 hours.

Diseases caused by direct spread of infection from the nasopharynx include non-bacteraemic
pneumonia, otitis media, sinusitis, and conjunctivitis. The time between infection with Hib and the
appearance of symptoms of these non-invasive infections is between 2 and 10 days.

Children under 5 years of age are most often affected and the incidence decreases with age. Clinical
categories of invasive disease caused by Hib include meningitis, epiglottitis, and a range of other
infections such as septic arthritis, cellulitis, and pneumonia.

The classical sign of meningitis — neck stiffness — is often not detected in infants, who present with
drowsiness, poor feeding, and high fever.

Epiglottitis (inflammation of the epiglottis) presents with respiratory obstruction, associated with stridor
and often drooling in an anxious child who remains upright to maximize his or her airway.

Meningitis and epiglottitis are almost invariably fatal without appropriate treatment. Septic arthritis and
cellulitis present with local signs related to the involved joints or skin. Pneumonia due to Hib may present
with respiratory distress and pleural effusion. There are no specific clinical features of any of these
infections due to Hib that enable them to be differentiated from infections due to other organisms.

Complications

The complications of Hib disease are the complications of the specific invasive disease it causes.
Before the introduction of the vaccine, Hib was the leading cause of bacterial meningitis and other
invasive bacterial disease among children under 5 years old. The case-fatality rate for invasive Hib
disease is 2—5%.

VACCINE-PREVENTABLE DISEASES 77



Treatment

Antimicrobial therapy with chloramphenicol or an effective third-generation cephalosporin should be
given immediately. The type of antimicrobial given depends on the antibiotic sensitivity pattern of the
organism in your country.

The patient can also receive symptomatic treatment and supportive treatment of sequelae.

Prevention

H. influenzae type b disease is prevented and the rate of carriage of Hib among vaccinated children is
reduced by vaccination with Hib vaccine. This also reduces the chance of unvaccinated children being
exposed.

Vaccine

Hib is a conjugated capsular polysaccharide vaccine. It is not live and contains non-replicating bacterial
capsular antigens. The efficacy and safety of the conjugate Hib vaccine have been demonstrated in large
field trials in Finland, the United Kingdom, and the United States of America. Vaccine efficacy exceeds
95% in infants immunized from 2 months of age (27). Studies show that 90-99% of children developed
protective levels of antibody following three doses.

Hib vaccine is available in a variety of formulations:

 Liquid Hib conjugate vaccine (monovalent);

 Liquid Hib conjugate combined with diphtheria-tetanus-pertussis (DTP) and/or hepatitis B
(pentavalent);

* Hib conjugate in combination with meningococcal antigens;

* Lyophilized Hib-conjugate with saline diluent (monovalent); and

* Lyophilized Hib conjugate for use with liquid DTP, or DTP in combination with other antigens — such
as inactivated polio vaccine and/or hepatitis B vaccine (hexavalent).

The formulation most commonly used in the Caribbean is the liquid Hib conjugate combined with
diphtheria-tetanus-pertussis (DTP) and hepatitis B, also referred to as pentavalent vaccine.

Storage
All Hib-containing vaccines are stored at temperatures between 2 °C and 8 °C but not frozen. If the
vaccine is frozen, it should not be used.

When it is given

The first dose of Hib vaccine can be given as early as 6 weeks of age. The minimal interval between
doses is four weeks. A common schedule is:

* 2 months;

* 4 months;

* 6 months.
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The vaccine can be given at the same time as DTP. The minimum interval between doses is four weeks
(one month). If the primary course is interrupted, it should be resumed, allowing one month between
remaining doses. Children who start a course of Hib vaccine on one product can have the course
completed with another product, should the need arise. Children between 15 and 48 months can be
given a single injection of Hib vaccine, either simultaneously with other vaccines or singly if other
vaccines have already been given. Children in this age group are at a lower risk of disease, and therefore
the vaccine is effective after a single dose.

Because the incidence of invasive disease falls sharply after four years of age, routine immunization of
older children and adults is not recommended. However, older children and adults who are at high risk
of the disease, for example, persons with asplenia of whatever cause or immunocompromised, should
receive the vaccine (see section 4.4).

Dosage, site, and route of administration

A standard dose of 0.5 ml is given by deep subcutaneous or intramuscular injection in the anterolateral
thigh. This vaccine should be administered in a different limb from other simultaneously administered
vaccine. The site of injection should be recorded. In older children or adults, the vaccine can be given in
the deltoid.

The primary course consists of three doses, and no booster doses are necessary.

Contraindications

e Acute or febrile illness; immunization should be postponed.

* Immunization should not proceed in children who have had a severe local reaction or a general
reaction that can be confidently related to a preceding Hib immunization. When Hib vaccine has been
given with DTP, generalized reactions are far more likely to have been caused by the DTP vaccine.

Adverse reactions

Swelling and redness at the injection site have been reported at a rate of up to 10% following the first
dose. The size of these reactions is rarely sufficient to contraindicate further doses. These effects usually
appear within 3—4 hours and resolve completely within 24 hours. The incidence of these reactions
declines with subsequent doses, supporting the recommendation that courses of immunization should
be completed despite the occurrence of such reactions.

VACCINE-PREVENTABLE DISEASES

79



80

Hepatitis A

Hepatitis A — key information

Causative agent

Mode of transmission
Incubation period

Period of communicability

Signs and symptoms

Required reporting

Vaccine

Dose, presentation, and route

Recommended schedule

Target population

Contraindications?

Potential response to vaccination

Hepatitis A virus

Faecal oral route

15-50 days

1-2 weeks before the onset of jaundice to a few days after onset of jaundice

Fever, malaise, anorexia, nausea and abdominal discomfort, jaundice (yellow
eyes and skin)

As required by surveillance unit

Hep A

Hep B/Hep A

Intramuscular injection

0.5 ml for children and 1.0 ml for adults

1 dose of live attenuated vaccine

2 doses of inactivated vaccine
High-risk populations

Individuals with a history of serious allergic reactions to any of the vaccine
components.

Live attenuated vaccine in pregnancy or for immunocompromised persons.

Headache and malaise in adults

Note: @ Further guidance can be found in section 4: Immunization of special groups.

Overview

Hepatitis A virus (HAV), a 27-nm picornavirus (a positive-strand RNA virus) has been classified as

Hepatovirus, a member of the family Picornaviridae (17).

Hepatitis A occurs worldwide, sporadically and in epidemics, with a tendency in the past to cyclic

recurrences. In developing countries, adults are usually immune and epidemics of hepatitis A are

uncommon. However, improved sanitation in many parts of the world is leaving many young adults

susceptible, and outbreaks are increasing.

In developed countries, disease transmission is frequent in daycare centres enrolling diapered children,

in household and sexual contacts of acute cases, and among travellers to countries where the disease is

endemic. Where environmental sanitation is poor, infection is common and occurs at an early age.

Epidemics often evolve slowly in developed countries, involve wide geographic areas, and last many

months; common-source epidemics may evolve explosively.
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Transmission

The reservoir of hepatitis A is mainly humans and rarely captive chimpanzees; less frequently, certain

other nonhuman primates. An enzootic focus has been identified in Malaysia, but there is no suggestion

of transmission to humans.

The disease is most common among school-age children and young adults. In recent years, community-

wide outbreaks have accounted for most disease transmission, although common-source outbreaks

due to food contaminated by food handlers, contaminated produce, and contaminated water continue to

occur. In about 25% of outbreaks the source of infection is unidentified.

The mode of transmission is person-to-person by the faecal—oral route. The infectious agent is found in

faeces, reaching peak levels the week or two before onset of symptoms, and diminishing rapidly after

liver dysfunction or symptoms appear, which is concurrent with the appearance of circulating antibodies

to HAV (17).

Common-source outbreaks have been related to contaminated water; food contaminated by infected

food handlers, including sandwiches and salads that are not cooked or are handled after cooking; raw or

undercooked molluscs harvested from contaminated waters; and contaminated produce such as lettuce

and strawberries.

Although rare, instances have been reported of transmission by transfusion of blood and clotting factor

concentrates obtained from donors during the incubation period.

The incubation period is 15-50 days, depending on dose, but with an average of 28—30 days. Studies

of transmission in humans and epidemiologic evidence indicate maximum infectivity during the

latter half of the incubation period, continuing for a few days after onset of jaundice (or during peak

aminotransferase activity in anicteric cases).

Most prolonged viral excretion (up to six months) has been documented in infants born prematurely.

Signs and symptoms
In hepatitis A infection, onset is usually abrupt with
fever, malaise, anorexia, nausea and abdominal

discomfort, followed within a few days by jaundice.

The disease varies in clinical severity from a mild
illness lasting 1-2 weeks to a severely disabling
disease lasting several months (rare).

Convalescence often is prolonged. Susceptibility

is general. Low incidence of manifest disease in
infants and preschool children suggests that mild
and anicteric infections are common. Homologous
immunity after infection probably lasts for life.

Source: Centers for Disease Control and Prevention.
Image Library. [date unknown] [cited 20 March 2026].
Available from: www.immunize.org.
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Complications
In general, severity increases with age, but complete recovery without sequelae or recurrences is the rule.

Many infections are asymptomatic; many are mild and without jaundice, especially in children, and
recognizable only by liver function tests.

The reported case-fatality rate is low (<1/1000) but higher case-fatality rates have been reported among
children <5 years of age (1.5/1000) and among persons >50 years of age (27/1000).

Treatment

Diagnosis is established by the demonstration of IgM antibodies against hepatitis A virus (IgM anti-HAV)
in the serum of acutely or recently ill patients; IgM anti-HAV may remain detectable for 4-6 months after
onset. Diagnosis may also be made by a fourfold or greater rise in specific antibodies in paired sera.

Virus and antibody can be detected by RIA or ELISA laboratory tests (assay kits for the detection of
IgM and total antibodies to the virus are available commercially). If laboratory tests are not available,
epidemiologic evidence may provide support for the diagnosis.

There is no specific treatment for the acute condition. However, supportive therapy is geared to alleviate
signs and symptoms.

Prevention

Common preventive measures against hepatitis A infection are:

e Educating the public about good sanitation and personal hygiene, with special emphasis on careful
handwashing and sanitary disposal of faeces.

* Providing proper water treatment and distribution systems, and sewage disposal.

* Management of daycare centres should stress measures to minimize the possibility of faecal—oral
transmission, including thorough handwashing after every diaper change and before eating. If one
or more hepatitis A cases are associated with a centre, or if cases are recognized in two or more
households of centre attendees, normal immunoglobulin (IG) should be considered for the staff and
attendees.

* |G administration should be also considered for family contacts of children in diapers attending
centres where outbreaks are occurring and cases are recognized in three or more families. Protection
of daycare centre employees by vaccine is desirable if the centre is playing a role in sustaining a
community-wide epidemic.

e Alltravellers to intermediate or highly endemic areas, including Africa, the Middle East, Asia,
Central America, and South America, may be given prophylactic doses of IG or hepatitis A vaccine.
For expected exposures up to three months, IG in a single dose, 0.02 ml/kg or 2 ml for adults is
recommended; for more prolonged exposures, 0.06 ml/kg or 5 ml should be given and repeated every
4-6 months if exposure continues.

e Hepatitis A immunization is preferred for people who plan to travel repeatedly or reside for long
periods in areas of intermediate or high endemicity of HAV infection. Travellers can be assumed to be
protected four weeks after receiving the initial vaccine dose.
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e Oysters, clams, and other shellfish from contaminated areas should be heated to a temperature of
85 °C-90 °C for 4 minutes or steamed for 90 seconds before eating.

The vaccine has been shown to be safe, immunogenic, and efficacious. Protection against clinical
hepatitis A may begin in some persons as soon as 14—21 days after a single dose of vaccine, and nearly
all have protective antibody by 30 days. Where available, the vaccine should be considered for those at
increased risk of infection, i.e., international travellers.

Post-exposure prophylaxis

Passive immunization with IG (IM), 0.02 ml/kg of bodyweight, should be given as soon as possible after
exposure, but within two weeks, to all household and sexual contacts. In a daycare centre, IG should

be given to all classroom contacts. If the centre admits children in diapers, |G should be given to all
potentially exposed children and staff in the centre.

Hepatitis A vaccine is not recommended for post-exposure prophylaxis. Because hepatitis A has a
relatively long incubation period, the vaccine may not prevent the disease in individuals who have an
unrecognized hepatitis A infection at the time of vaccination.

Vaccine
There are two types of hepatitis A vaccines: live attenuated vaccines and inactivated vaccines.

Two live attenuated hepatitis A vaccines, based either on the viral H2 or the LA 1 strain, are licensed for
use in children aged 18 months and older (77).

Inactivated hepatitis A vaccines are prepared by propagation of HAV in human fibroblasts followed by
inactivation using formaldehyde. To increase potency, many preparations are combined with the adjuvant
aluminium hydroxide. This vaccine is available in a monovalent formula or as a combination vaccine

with hepatitis B or with typhoid. This vaccine is also available in half-dose preparations for children.
Inactivated hepatitis A vaccines produced by different manufacturers are interchangeable, as are the
combinations that contain inactivated hepatitis A vaccine (76).

Storage
The freeze-dried live attenuated vaccine is stored at 2 °C-8 °C and has a shelf-life of 18—-24 months.

Inactivated hepatitis A vaccines are refrigerated at 2 °C—8 °C, and should not be frozen.

When it is given
Live attenuated vaccines
Children 18 months or older can receive the vaccine.

Inactivated vaccines
Children older than 12 months can receive the vaccine.

For inactivated vaccines a two-dose schedule is recommended with a flexible interval; although
commonly specified as 6—12 months, the interval can be extended to 18—36 months or more. Doses do
not need to be repeated if the interval exceeds that recommended.
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Inactivated hepatitis A vaccines can be administered simultaneously with vaccines against diphtheria,
tetanus, pertussis (DTP), polio (oral and inactivated), Haemophilus influenzae type b (Hib), measles,
mumps, rubella (MMR), typhoid (oral and intramuscular), hepatitis B, cholera, Japanese encephalitis,
rabies, yellow fever, varicella, and pneumococcus (conjugate vaccines).

Dosage, site, and route of administration

Live attenuated vaccines

A single vaccine dose of 0.5 ml is recommended for children and of 1.0 ml for adults, administered by
intramuscular injection in the deltoid region.

Inactivated vaccines
Two doses of 0.5 ml are recommended for children and of 1.0 ml for adults, administered by
intramuscular injection.

Contraindications

e Immunization should be postponed in individuals suffering from severe febrile infections.

* Anaphylactic reaction to a previous dose contraindicates further immunization with that vaccine.
* For live attenuated vaccine, pregnancy and immunocompromised persons.

Adverse reactions

e Adverse reactions are generally well tolerated, and the most common adverse reactions are soreness
and redness at the injection site.

*  Mild systemic signs/symptoms such as fever, malaise, and fatigue may develop after an injection of
hepatitis A vaccine. These may occur in 10% of those vaccinated.

* Headache and malaise are more frequently reported by adults than children.
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Hepatitis B

Hepatitis B — key information

Causative agent

Mode of transmission

Incubation period
Period of communicability

Signs and symptoms

Required reporting

Vaccine

Dose, presentation, and route

Recommended schedule

Target population

Contraindications?

Potential response to vaccination

Hepatitis B virus

Exposure of mucosal membranes or non-intact skin to infected blood or
other specific body fluids (saliva, semen, and vaginal fluid). Transmission can
also occur during childbirth (vertical transmission).

30-180 days
During acute and persistent infection

General weakness and malaise, influenza-like symptoms, dark urine or very
pale stools, and jaundice.

Monovalent (for birth dose and adults at risk)
DTP/Hib/Hep B (Penta)

DTP-IPV-Hib/Hep B (Hexa)

Hep B/Hep A

Intramuscular injection

Monovalent Hep B birth dose (within 24 hrs of birth) AND
2 doses given at the same time as DTP1 and DTP3 OR

3 doses given at an interval of at least 4 weeks.

For adolescents and adults, 3 doses with the 2nd dose 1 month after the 1st
and the 3rd dose 6 months after the 1st (0, 1, 6 month schedule).

Children under 5 years of age, healthcare workers, patients with renal failure,
and patients with non-HBV chronic liver disease.

Individuals with a history of serious allergic reactions to any of the vaccine
components.

Allergy to yeast for yeast-produced vaccines.

Local pain, myalgia, and transient fever within 24 hours.

Note: @ Further guidance can be found in section 4: Immunization of special groups.

Overview

The disease caused by the hepatitis B virus (HBV) affects the liver. People usually recover, but some
continue to carry the virus for many years and can spread the infection to others throughout the time

that they are chronic carriers. It is estimated that there are about 350 million carriers worldwide of HBV.
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HBV is one of several viruses that cause hepatitis. Hepatitis B surface antigen (HbsAg) has been found in
virtually all body secretions and excretions; however, only blood (and serum-derived fluids), saliva, semen,
and vaginal fluids have been shown to be infectious. The presence of hepatitis B e-antigen (HbeAg) or
viral DNA indicates high virus titre and higher infectivity of these fluids.

HBV is present in the blood of persons suffering from the disease and in chronic carriers. Infection is
usually associated with exposure to body fluids, blood, and blood products.

The disease occurs all over the world and can affect all age groups. Most chronic carriers are in China,
South-East Asia, and Africa.

Transmission

The incubation period averages six weeks but may be as long as six months. This variation is related in
part to the amount of virus in the inoculum, the mode of transmission, and host factors. Transmission
occurs by percutaneous (IV, IM, SC, or intradermal) and permucosal exposure to infective body fluids.
Percutaneous exposures that have resulted in HBV transmission include transfusion of blood or blood
products, using contaminated injecting equipment during drug use, haemodialysis, acupuncture,
tattooing, and needle-stick or other injuries from sharp instruments sustained by hospital personnel.
Immunoglobulin, heat-treated plasma protein fraction, albumin, and fibrinolysin are considered safe.
Sexual and perinatal HBV transmission usually results from mucous membrane exposures to infectious
blood and body fluids. Because HBV is stable on environmental surfaces for more than seven days,
indirect inoculation of HBV can also occur via inanimate objects.

Perinatal transmission is common in hyperendemic areas of South-East Asia and East Asia, especially
when HbsAg-positive carrier mothers are also HbeAg-positive. Infection may also be transmitted
between household contacts and between sexual partners, either homosexual or heterosexual, and

in toddler-aged children in groups with high HbsAg-positive rates. Communally used razors and
toothbrushes have been implicated as occasional vehicles of HBV transmission, causing percutaneous
and mucosal inoculation. Faecal—oral or vector-borne transmission has not been demonstrated. In about
35% of cases, no transmission source can be identified.

HBV is carried in the blood, saliva, semen, vaginal fluids, and most other body fluids. However, it is

usually spread by contact with blood in the following ways:

* Injection using needles or syringes contaminated with HBV from an infected person, for instance
another patient or a needle-user.

e Transmission of HBV from mothers to their babies during the birth process, when contact with blood
always occurs.

« Transmission between children during social contact through cuts, scrapes, and scratches.

e Transmission during sexual intercourse through contact with blood or other body fluids.

HBV does not occur in the stool of an infected person, unless the stool contains blood. It does occur in
the milk of infected mothers but in such small amounts that nursing can proceed.

All persons who are HbsAg-positive are potentially infectious. Blood has been shown to be infective
many weeks before the onset of first symptoms and to remain infective through the acute clinical course
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of the disease. Following acute HBV infection, the risk of developing chronic infection varies inversely
with age; chronic HBV infection occurs among about 90% of infants infected at birth, 25—-50% of children
infected at 1-5 years of age, and about 1-10% of persons infected as older children and adults. Chronic
HBV infection is also common in persons with immunodeficiency. The infectivity of chronically infected
individuals varies from highly infectious (HbeAg-positive) to sparingly infectious (anti-Hbe-positive).

Signs and symptoms

Usually, the disease is milder and often anicteric in children, and in infants it is usually asymptomatic.
Protective immunity follows infection if antibody to HbsAg (anti-HBs) develops and HbsAg is negative.
Persons with Down syndrome, lymphoproliferative disease, HIV infection, and those on haemodialysis
appear to be more likely to develop chronic infection.

The younger a person is when infected, the more likely it is that he or she will not show signs or
symptoms. A person with no symptoms may remain infected for many years and can spread the
infection to others. Such a person is more likely to suffer complications caused by liver damage in the
long term, compared to a person showing symptoms.

Infected persons may feel weak and may experience stomach upsets and other influenza-like symptoms.
These persons may also have very dark urine or very pale stools. Jaundice may appear as yellow skin or
a yellow colour in the whites of the eyes. The symptoms may last several weeks. General weakness and
fatigue may continue for months. A laboratory blood test is required to determine with certainty whether
a person has hepatitis B virus or disease.

Most acute infections in adults are followed by completed recovery, and the affected persons rarely
become chronic carriers. However, many children, even though not acutely ill, as a rule, do become
chronic carriers, and many develop severe complications.

Complications
Infected persons who recover and do not become carriers possess antibodies and are protected
throughout their lives.

The consequences of acute infection can be severe. Death occurs in a small percentage of adults.
Most serious complications, including chronic hepatitis, cirrhosis, liver failure, and liver cancer, occur in
persons with chronic infection.

Treatment
There is no treatment for the acute condition. In chronic infection the disease process can sometimes be
stopped by certain medications.

Prevention

Safe and effective hepatitis B vaccine is available. It is recommended that children receive three doses
during the first year of life. The first dose should be administered either at birth or at about 6—8 weeks
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of age on the occasion of the first clinic visit, and the third at 24 weeks. If possible, all pregnant women
should be tested for the virus.

Babies of mothers who are carriers should then receive an injection of hepatitis B immune globulin
together with the first dose of vaccine at birth.

In some countries the hepatitis B vaccine is offered to or recommended for adolescents and young
adults, since the virus is sexually transmitted and is also easily spread through needle-sharing.

Persons with hepatitis B infection should not donate blood and should not allow other persons to come
into contact with their blood or other body fluids. Barrier methods should be used when having sexual
intercourse, and no sharing of eating utensils, toothbrushes, needles, or razors with other people should
occur.

Healthcare workers should be vaccinated against the disease and use all necessary precautions with all
patients, because the virus can be transmitted to healthcare workers quite easily through contact with
infected blood.

Post-exposure prophylaxis

Specific hepatitis B immune globulin (HBIG) is manufactured for passive protection and is normally used
in combination with hepatitis B vaccine to confer passive/active immunity after exposure. Whenever
immediate protection is required, immunization with the vaccine should be combined with simultaneous
administration of HBIG at a different site. It has been shown that passive immunization with HBIG does
not suppress an active immune response. A single dose of HBIG (usually 500 IU for adults; 200 IU for the
newborn) is sufficient for healthy individuals.

If infection has already occurred at the time of vaccination, virus multiplication may not be inhibited
completely, but severe illness and, most importantly, the development of the carrier state may be
prevented.

HBIG should be administered as soon as possible after exposure. In babies born to hepatitis B carrier
mothers, it should be given not later than 48 hours after birth, and in other types of exposure it should
preferably be given within 48 hours and certainly no later than a week after exposure.

Vaccine

There are two types of hepatitis B vaccines: a recombinant inactivated viral antigen vaccine, and

a plasma-derived hepatitis B vaccine. Hepatitis B vaccine contains 20 pg/ml of HBsAg adsorbed

on aluminium hydroxide adjuvant. It is currently prepared from yeast cells using recombinant DNA
technology. It is recommended for use by PAHO Technical Advisory Group in areas with high endemicity
(HBsAg prevalence equal to or greater than 7%) (71).

Storage
Hepatitis B vaccine is a cloudy liquid that comes in a vial or a prefilled syringe. It does not have to be
reconstituted. If hepatitis B vaccine stands for a long time, it separates from the liquid and looks like fine
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sand at the bottom of the vial. It must be mixed by shaking. It should be stored between 2 °C and 8 °C
but not frozen. Freezing and heat destroy the potency of the vaccine. Use the shake test to find out if it
has been frozen.

When it is given

Two different schedules are used, depending on when the disease is likely to be transmitted. For the
accelerated elimination of mother-to-child transmission of the disease, it is recommended to administer
one dose of paediatric hepatitis B vaccine within 24 hours of birth or as early as possible thereafter. This
is known as the Hep B birth dose (BD) and is in addition to the routine schedule of the combined DTP-
Hib-Hep B pentavalent vaccine. The birth dose is recorded as a zero dose, and therefore the infant should
receive a follow up of three doses of the combined pentavalent vaccine.

 Birth dose (within 24 hours) at the same time as vitamin K injection;
e 2 months, same as Penta 1 and Polio 1;
* 4 months, same as Penta 2 and Polio 2,
* 6 months, same as Penta 3 and Polio 3.

Routine vaccination is recommended for those at high risk of infection such as health workers and
hospital staff. In adults and older children, the first two doses are given one month apart and the third
dose six months after the first dose (0, 1, 6 months).

Dosage, site, and route of administration

A standard dose of 0.5 ml for children (birth to 10 years) and 1.0 ml in adults (but note the
manufacturer’s instructions) given intramuscularly in the anterolateral thigh for infants and in the deltoid
region for older children and adults.

The buttock must not be used because vaccine efficacy may be reduced (erratic absorption in
subcutaneous tissue) and so protection cannot be guaranteed.

If DTP vaccine is given at the same time as hepatitis B vaccine and it is not a combination vaccine, do
not inject both in the same thigh.

Contraindications

e Immunization should be postponed in individuals suffering from severe febrile infections.

* Anaphylactic reaction to a previous dose contraindicates further immunization with that vaccine.

* Hypersensitivity to yeast is a contraindication, since hepatitis B vaccine is developed in baker’s yeast.

Adverse reactions

e A child may develop a mild fever for 1-2 days after an injection of hepatitis B vaccine.

* Adverse reactions are generally well tolerated, and the most common adverse reactions are soreness
and redness at the injection site.

e Other reactions that have been reported include fever, rash, and malaise.

* Aninfluenza-like syndrome, arthritis/arthralgia, myalgia, and abnormal liver function tests may occur.
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Herpes zoster (shingles)

Herpes zoster (shingles) — key Information

Causative agent Varicella zoster virus

Mode of transmission Direct contact with rash or aerosolized droplets
Incubation period Varies

Period of communicability 10-21 days following exposure

Signs and symptoms Unilateral vesicular rash and radicular pain

Required reporting

Vaccine Shingrix

Dose, presentation, and route A single 0.65 ml dose administered by subcutaneous injection
Recommended schedule 1 dose for persons aged 50 and older

Target population Persons previously infected with varicella

Contraindications? Immunocompromised persons, anaphylactic reaction to neomycin or

gelatine, or hypersensitivity to any components of the vaccine

Potential response to vaccination ~ Tenderness and swelling at injection site

Note: @ Further guidance can be found in section 4: Immunization of special groups.

Overview

Varicella zoster virus (VZV) is a highly contagious herpes virus that causes both varicella (chickenpox),
usually during childhood, and herpes zoster (shingles), usually much later in adult life. Varicella zoster
virus belongs to the Orthoherpesviridae family and in nature only infects humans.

Varicella is usually self-limiting in healthy children but is often more severe in adults.

Transmission

Transmission can also occur vertically from mother to child and is referred to as congenital varicella
syndrome. The syndrome causes scarring on the skin, abnormalities in limbs, brain, and eyes, and low
birthweight, and it occurs in 0.4-2% of children born to mothers who became infected with varicella
zoster virus during the first 20 weeks of gestation. There are also some cases where mothers where
infected up to 28 weeks of gestation.

Infection confers long immunity; second attacks are rare, although subclinical reinfection is common.
Viral infection remains latent and disease may recur years later as herpes zoster in a proportion of older
adults and sometimes in children.
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Signs and symptoms

The clinical presentation of herpes zoster
infection is a unilateral vesicular rash,
characteristically restricted to a single
dermatome, which is usually accompanied
by radicular pain. Patients experience
significant pain and discomfort that may

last for weeks, months, or even years in

severe cases. Source: Centers for Disease Control and Prevention. Image Library.
[date unknown] [cited 20 March 2026]. Available from: www.immunize.org.

Complications

The most common serious complication of herpes zoster infection is post-herpetic neuralgia, i.e.,
persistent pain beyond the acute phase of vesicular rash.

Treatment
Prompt antiviral therapy is recommended for persons with shingles. Oral antiviral therapy should be
started as early as possible, within 72 hours of rash onset.

Immunocompromised individuals and patients with severe complications are generally treated with
intravenous antiviral medication. Management of pain associated with the infection may require the use
of strong analgesics.

Vaccine

There is one licensed vaccine available for use against herpes zoster infection; it contains the same
varicella zoster virus Oka strain used in the varicella vaccine. The vaccine is formulated with a minimal
potency, as the target group will have been previously infected with varicella.

The vaccine has been licensed for use in individuals aged 50 and older.
It is available in both lyophilized refrigerator-stable and frozen formulations.

How it is stored
Store at temperatures between 2 °C and 8 °C. Protect vials from light. Do not freeze. Discard if the
adjuvant suspension or antigen has been frozen.

After reconstitution, the vaccine must be stored at temperatures between 2 °C and 8 °C for up to six
hours. Discard reconstituted vaccine after six hours.

When it is given
The vaccine is indicated for prevention of herpes zoster and post-herpetic neuralgia in persons aged 50
and older with a healthy immune system.

Dosage, site, and route of administration
One dose of 0.65 ml administered by subcutaneous injection.
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Contraindications

* All immunocompromised persons (including acquired, congenital, iatrogenic, or disease-based).
* Moderate or severe illness, with or without a fever.

* Anaphylactic reaction to neomycin or gelatine.

* Hypersensitivity to any of the vaccine components.

Adverse reactions

e Herpes zoster-like rash.

* Erythema, pain/tenderness, and swelling at the injection site.

e Rare complications include pneumonia, hepatitis, herpes zoster meningitis, recurrent herpes zoster,
and severe rash.

e Rare cases of secondary transmission occurring mainly in patients with immunocompromising or
other serious medical conditions that were undiagnosed at the time of vaccination.
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Human papillomavirus

Human papillomavirus (HPV) - key information

Causative agent

Mode of transmission
Incubation period

Period of communicability

Signs and symptoms

Required reporting
Vaccine
Dose, presentation, and route

Recommended schedule

Target population

Contraindications?

Potential response to vaccination

Human papillomavirus

Direct contact with infected genital skin, mucous membranes, or bodily fluids

Variable

During acute and persistent infection

Anogenital warts, recurrent respiratory papillomatosis, cervical cancer
precursors (cervical intraepithelial neoplasia), and cancers, including of the

uterine cervix, head, and neck
None

Gardasil, Gardasil9

Intramuscular injection in the deltoid region. The standard dose is 0.5 ml.

2 doses. Minimum age of Tst dose is 9 years. Minimum interval between the

Tst and 2nd dose is 6 months.

Girls and boys aged 9-14 years (girls are the priority target population)

Pregnancy and allergic reaction to previous dose of vaccine

Reaction at injection site, dizziness; stress-related fainting has been observed

Note: @ Further guidance can be found in section 4: Immunization of special groups.

Overview

Human papillomavirus (HPV) is the most common sexually transmitted infection in the United States.

It causes a range of conditions in both men and women. In the early 1980s, cervical cancer cells were

demonstrated to contain HPV DNA. Epidemiological studies showing a consistent association between

HPV and cervical cancer were published in the 1990s. The first vaccine to prevent infection with four

types of HPV was licensed in 2006.

HPV belongs to the family Papillomaviridae, which are double-stranded DNA viruses that infect the

epithelium. More than 200 HPV types have been identified; the types are differentiated by the genetic

sequence of the outer capsid protein L1. HPV types are classified in many ways, including potential to

induce cancer (high risk vs. low-risk types). Twelve types are currently identified as high risk and causing
cancer in humans. These are types 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, and 59. In addition, type 68 is
classified as probably causing cancer (28).

High-risk HPV types are detected in 99% of cervical cancers. Type 16 is the cause of approximately 50%
of cervical cancers worldwide, and types 16 and 18 together account for about 70% of cervical cancers.

Infection with a high-risk HPV type is considered necessary for the development of cervical cancer, but
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by itself it is not sufficient to cause cancer because the vast majority of women with HPV infection do
not develop cancer.

In addition to cervical cancer, HPV infection is associated with cancers of the head, neck, oropharynx,
and anogenital area in both men and women. Anogenital warts and respiratory papillomatosis are also
associated with HPV infection.

Transmission

HPV is transmitted by direct contact with infected genital skin, mucous membranes, or bodily fluids.
Transmission occurs most frequently through sexual intercourse, including oral sex, but can occur
following non-penetrative sexual activity.

Studies of newly acquired HPV infection demonstrate that infection occurs soon after onset of sexual
activity. In a prospective study of college women, the cumulative incidence of infection was 40% by
24 months after first sexual intercourse.

HPV infection occurs at the basal epithelium. Although the incidence of infection is high, most infections
resolve spontaneously. A small proportion of infected persons become persistently infected; persistent
infection is the most important risk factor for the development of cervical cancer precursor lesions.

Genital HPV infection also may be transmitted by nonsexual routes, but this appears to be uncommon.
Nonsexual routes of genital HPV transmission include transmission from a woman to a newborn infant
at the time of birth.

HPV is presumably communicable during the acute infection and during persistent infection. This issue
is difficult to study because of the inability to culture the virus. Communicability can be presumed to be
high because of the large number of new infections estimated to occur each year.

Risk factors for HPV infection are related to sexual behaviour, including the number of sex partners,
lifetime history of sexual partners, and the partners’ sexual history. Most studies suggest that young age
(younger than 25 years) is a risk factor for infection.

Results of epidemiological studies are less consistent for other risk factors, including young age at
sexual initiation, inconsistent condom use, number of pregnancies, genetic factors, smoking, lack of
circumcision of male partner, and oral contraceptive use.

Signs and symptoms

Most HPV infections are asymptomatic and result in no clinical disease. Clinical manifestations of HPV
infection include anogenital warts, recurrent respiratory papillomatosis, cervical cancer precursors
(cervical intraepithelial neoplasia), and cancers, including cervical, anal, vaginal, vulvar, penile, and some
head and neck cancers.
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The most common clinically significant manifestation of persistent genital HPV infection is cervical
intraepithelial neoplasia (CIN). Within a few years of infection, low-grade CIN - called CIN 1 — may
develop, which may spontaneously resolve and the infection clear.

Infection with one type of HPV does not prevent infection with another type. Of persons infected with
mucosal HPV, 5-30% are infected with multiple types of the virus.

Complications

Persistent HPV infection may progress directly to high-grade CIN, called CIN2 or CIN3. High-grade
abnormalities are at risk of progression to cancer and so are considered cancer precursors. A small
proportion of high-grade abnormalities spontaneously regress. If undetected and left untreated, years or
decades later CIN2 or CIN3 can progress to cervical cancer.

In addition to cervical cancer, HPV infection is associated with cancers of the head, neck, oropharynx,
and anogenital area in both men and women.

Treatment
There is no specific treatment for HPV infection. Medical management depends on treatment of the
specific clinical manifestation of the infection (such as genital warts or abnormal cervical cell cytology).

Prevention

HPV transmission can be reduced but not eliminated with the use of physical barriers such as condoms.
Recent studies demonstrated a significant reduction in HPV infection among young women after
initiation of sexual activity when partners used condoms consistently and correctly.

Abstaining from sexual activity (i.e., refraining from any genital contact with another individual) is the
surest way to prevent genital HPV infection. For those who choose to be sexually active, a monogamous
relationship with an uninfected partner is the strategy most likely to prevent future genital HPV infections.

Most cases and deaths from cervical cancer can be prevented through detection of precancerous
changes within the cervix by cervical cytology using the Pap test. Currently available Pap test screening
can be done by a conventional Pap or a liquid-based cytology.

The use of HPV vaccine does not eliminate the need for continued Pap test screening, since 30% of
cervical cancers are caused by HPV types not included in the vaccine.

Vaccine

Currently, there are six licensed HPV vaccines (28). All the vaccines use recombinant DNA and cell
culture technology to form HPV type-specific virus-like proteins (VLP). All vaccines contain VLP against
the high-risk HPV types 16 and 18. The vaccines are non-live recombinant vaccines and so do not
contain live biological products or viral DNA and are non-infectious.
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There are three bivalent vaccines, two quadrivalent vaccines, and one nonavalent vaccine licensed for
use. The bivalent vaccines contain non-infectious protein antigens for HPV 16 and 18, the quadrivalents
non-infectious protein antigens for HPV 6, 11, 16, and 18, and the nonavalent non-infectious protein
antigens for HPV 6, 11, 16, 18, 31, 33, 45, 52, and 58. HPV types 6 and 11 are causally related to
anogenital warts, and so vaccines containing VLP against these types also protect against anogenital
warts.

All vaccines are licensed for use in females aged 9 years and older. Some are also licensed for use in
males (Cervarix, Gardasil, Cervavax, and Gardisil9).

Storage
All HPV vaccines are stored at temperatures between 2 °C and 8 °C, should not be frozen, and should be
protected from light. Vaccine exposed to freezing temperatures should never be administered.

The vaccine should be administered as soon as possible after removal from the refrigerator.

When it is given
The recommended schedule is a two-dose schedule for the primary target groups of persons aged
9-14 years and for all older age groups for which HPV vaccines are licensed.

The two doses should be given at a minimum interval of six months, and there is no recommended
maximum interval. An interval of 12 months is suggested for programmatic and efficiency reasons;
however, intervals of 3 or 5 years can be used.

Alternatively, a one-dose schedule can be used as an off-label option in girls and boys aged 9—20 years.
Current evidence suggests this schedule has comparable efficacy and duration of protection to a two-
dose schedule.

Immunocompromised individuals, including HIV-infected persons, should be given two doses of HPV
vaccine with a minimum interval of six months. A third dose may be indicated.

The vaccine should be given at the same visit as other vaccines recommended for persons of this age
(e.g., Tdap, meningococcal conjugate, hepatitis B). Administering all indicated vaccines at a single visit
increases the likelihood that adolescents and young adults will receive each of the vaccines on schedule.
Each vaccine should be administered using a separate syringe at a different anatomic site.

HPV vaccine can be co-administered with other non-live and live vaccines using separate syringes and
different injection sites. Efforts should be made to administer the same vaccine for all doses. However,
if the vaccine used for the prior dose(s) is unknown or unavailable, any HPV vaccine can be given to
complete the recommended schedule.

Dosage, site, and route of administration
A standard dose of 0.5 ml of vaccine is administered intramuscularly in the deltoid region. The vaccines
are available in one- and two-dose vials and prefilled syringes.

The vaccines are intended to be administered before the onset of sexual activity; however, the schedule
may differ based on the vaccine used.
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Contraindications

The vaccine is not recommended for use in pregnancy. No specific safety concerns have been
identified for the outcome of pregnancy (particularly spontaneous abortion, miscarriage, stillbirth, or
on foetal development). Until further information is available, initiation of the vaccine series should
be delayed until after completion of the pregnancy. If a woman is found to be pregnant after initiating
the vaccination series, the remainder of the regimen should be delayed until after completion of the
pregnancy. If a vaccine dose has been administered during pregnancy, no intervention is indicated.

A severe allergic reaction (acute respiratory distress or collapse) to a vaccine component or following
a prior dose of HPV vaccine is a contraindication to receipt of HPV vaccine.

A moderate or severe acute illness is a precaution to vaccination, and vaccination should be deferred
until symptoms of the acute illness improve.

Adverse reactions

Pain, redness, and swelling at the injection site.

Headache, dizziness, myalgia, arthralgia, and gastrointestinal symptoms (e.g., nausea, vomiting,
abdominal pain).

Immunization stress-related responses such as fainting have been observed.
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Malaria

Malaria - key information

Causative agent

Mode of transmission
Incubation period

Period of communicability
Signs and symptoms
Required reporting

Vaccine

Dose, presentation, and route

Recommended schedule

Target population

Contraindications?

Potential response to vaccination

Plasmodium species

Vector: Anopheles mosquitoes

8-14 days

Not transmitted from person to person

Fever, headache, vomiting, and chills

Notifiable disease

RTS,S/AS01 and R21/Matrix-M

4 doses of 0.5 ml administered by intramuscular injection

4 doses: Tst dose as early as 5 months, first 3 doses 1 month apart; 4th dose
in second year of life

Infants and young children under 5 years

A severe allergic reaction after a previous hepatitis B vaccination or malaria
vaccine dose or vaccine component

Fever
Irritability, and injection-site reactions such as pain and swelling

Febrile seizures

Note: @ Further guidance can be found in section 4: Immunization of special groups.

Overview

Malaria is caused by the protozoan parasite Plasmodium, which is transmitted by the bite of an infected

mosquito. Mosquitoes from the Anopheles genus are the vectors for the transmission of malaria.

There are five Plasmodium species that can infect humans: P falciparum, P vivax, P ovale, P malariae,

and P knowlesi, of which P, falciparum and P, vivax are the most common malaria parasites. Infection

with P falciparum is the more dangerous of the two and if left untreated can lead to kidney and brain

complications or even death (23).

Humans are the only known reservoirs for four of the species; the fifth species, P knowlesi, has a

natural host of long-tailed and pig-tailed macaques. Malaria is endemic in sub-Saharan Africa, South-

East Asia, and South and Central America. In all countries, the transmission of malaria varies from high

transmission to low transmission or sporadic transmission. There may be transmission throughout the

year with seasonal increases, largely due to patterns of rainfall.
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Transmission generally varies as a function of parasite prevalence in the human population and the
feeding habits, efficiency, density, and survival rates of the mosquito vector. These in turn are strongly
influenced by temperature and humidity, vector species composition, and vector control measures. So, if
there is an increase in the vector, it results in an increase in transmission.

Transmission

The life cycle of Plasmodium is complicated; transmission occurs when an infected female mosquito
bites a human, releasing malarial sporozoites. During the following 5—-8 days, on average, the parasites
develop and multiply in liver cells. Tens of thousands of parasites are released into the bloodstream,
where the parasites invade erythrocytes (red blood cells). Further replication and rupture cycles in
erythrocytes lead to the infection and subsequent destruction of additional erythrocytes and clinical
manifestations of malaria.

Signs and symptoms
The incubation period in nonimmune persons, from the time of P falciparum infection to initial
symptoms, ranges from 8 to 14 days. This may be longer in persons with some degree of immunity.

Clinical manifestations can range from mild febrile illness to life-threatening disease with coma,
respiratory distress, severe anaemia, or circulatory shock. In young children and nonimmune adults there
can be rapid change from an apparently mild condition to life-threatening illness.

Complications
Severe disease results in life threatening anaemia, cerebral malaria with altered consciousness and
coma (most commonly in older children), hypoglycaemia, shock, renal failure, and pulmonary oedema.

Persons who survive severe malaria may have long-term sequelae. In up to 25% of paediatric survivors of
cerebral malaria, persistent neurological sequelae (including impaired cognition, motor skills, and visual
coordination) as well as seizures and attention deficit hyperactivity disorder have been reported.

Severe malarial anaemia may also contribute to long-term impaired cognitive ability.

Malaria in pregnancy can cause complications in expectant mothers. In settings of moderate-to-
high transmission, malaria in pregnancy is a major cause of foetal, neonatal, and infant mortality
(e.g., spontaneous abortion, stillbirth, prematurity, and low birthweight). In low transmission settings,
nonimmune mothers who suffer severe P, falciparum malaria have high maternal mortality rates, and
infection may result in loss of pregnancy.

Treatment

Antimalarial medications are used for the treatment of malaria; however, the type of antimalarial
medication depends on the Plasmodium species causing the infection, disease severity, and local
antimalarial resistance patterns.
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Prevention

Malaria is preventable and curable. Several interventions are deployed in malaria endemic areas to
prevent malarial infections. These include the use of insecticide-treated mosquito bednets (ITNs),

indoor residual spraying of insecticides, and chemoprevention for pregnant women and children.
Diagnostic tools aid in prompt diagnosis, including quality-assured rapid diagnostic tests and high-quality
microscopy. Once diagnosed, the use of highly effective treatments, and increased access to these
therapies in communities in need, reduce the morbidity of malaria.

None of these interventions are a stand-alone solution, and an appropriate mix of interventions should be
utilized as applicable.

The malaria vaccine can provide important reductions in clinical malaria, severe malaria, and malaria
deaths and, when incorporated into the mix of prevention tools, can contribute to maximizing impact.

Vaccine

Two malaria vaccines are currently available for use, and both are pre-erythrocytic vaccines (23). The
vaccines target Plasmodium during its sporadic and liver stages and can prevent progression to blood-
stage disease. The two vaccines are RTS,S/ASO01 and R21/Matrix-M. Both vaccines are recombinant
protein virus-like particles and are indicated in P falciparum infections.

The RTS,S/AS01 formulation comprises a lyophilized antigen (RTS,S) and ASO1 adjuvant suspension,
which is used to reconstitute the vaccine prior to administration. It is available as a two-dose preparation
(i.e., two-dose RTS,S powder to be reconstituted with a two-dose ASO1 adjuvant suspension).

R21/Matrix-M is a fully liquid single-vial formulation that includes the adjuvanted antigen. One-dose and
two-dose vials are available.

Storage
The vaccine is stored at a temperature between 2 °C and 8 °C. The shelf-life is three years for RTS,S/
ASO1 and two years for R21/Matrix-M.

Neither of the vaccines includes preservative, and vials should therefore be discarded at the end of the
vaccination session or within six hours after opening, whichever comes first. Both vaccines have vaccine
vial monitors: RTS,S/A0T on the reconstitution vial, and R21/Matrix-M on the vial cap.

When it is given

WHO recommends programmatic use of malaria vaccines for the prevention of P falciparum malaria
in children under 5 years of age living in malaria-endemic areas, prioritizing areas of moderate and
high transmission. It is also recommended for infants and young children who relocate to an area of
moderate or high transmission, including during emergency situations (23).

For RTS,S/AS01, the first dose of the vaccine is given to children aged 5-17 months. The first three
doses should be administered at one-month intervals, with a fourth dose given 18 months after the third
dose.
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For R21/Matrix-M, the first dose of the vaccine is given to children aged 5-36 months. The first three
doses should be administered at one-month intervals, with a fourth dose given 12 months after the
third dose.

Dosage, site, and route of administration
Four doses, with the first dose given as early as 5 months of age and the fourth dose given in the second
year of life. Each dose of 0.5 ml is administered by intramuscular injection.

Contraindications
* Hypersensitivity to a previous dose of malaria vaccine or any of the vaccine components.
* Hypersensitivity to previous hepatitis B vaccine.

Adverse reactions

* Fever

* Irritability, and injection site reactions such as pain and swelling.

* Febrile seizures within 7 days (but mainly within 2-3 days) post-vaccination; 2.5 cases/1000 doses
of RTS,S/ASO1, and 1 case/2800 doses of R21/Matrix-M. The seizures resolved without long-term
conseguences.
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Measles

Measles - key information

Causative agent

Mode of transmission
Incubation period

Period of communicability
Signs and symptoms
Required reporting

Vaccine

Dose, presentation, and route
Recommended schedule
Target population

Contraindications?

Potential response to vaccination

Measles virus

Contact with nose and throat secretions, airborne droplets

7-23 days

4 days before the appearance of rash and 4 days after the appearance of rash
Fever, maculopapular rash, cough, coryza, and malaise

Notifiable disease

MMR

Subcutaneous injection. The standard dose is 0.5 ml of reconstituted vaccine.
2 doses: Tst dose at 12 months and 2nd dose at 18 months

Children under 2 years

Individuals with a history of anaphylactic reaction or severe allergic reaction
to any component of the vaccine (e.g., neomycin or gelatine), and persons

with any form of severe immunosuppression.

Malaise and fever

Note: @ Further guidance can be found in section 4: Immunization of special groups.

Overview

Measles kills more children than any other of the diseases included in the Expanded Programme on

Immunization (EPI). Measles virus, a member of the genus Morbillivirus of the family Paramyxoviridae,

causes the disease. Humans are the reservoir, and it is highly infectious, i.e., very easily spread. It is

constantly present in some populations and often occurs in epidemic proportions. In conditions of

crowding and poverty, where large numbers of non-immunized people are in close contact, the stage is

set for measles epidemics. The disease is more severe in infants and adults than in children.

Measles is a highly communicable disease and is the leading cause of death in children in developing

countries. Measles virus is circulating in the world, and the risk of importation exists. There has been

no confirmed case of indigenous measles since 1991 in the English-speaking Caribbean and Suriname,

although since 1991 there have been imported cases in the Caribbean subregion, the latest being in

Turks and Caicos in 2024. It is important to ensure high immunization coverage as the Americas focus

on maintaining the elimination of measles.

Transmission

Measles is spread by contact with nose and throat secretions of infected people and in airborne droplets

released when an infected person sneezes or coughs. Transmission by airborne droplets can occur even

two hours after an infected person has left a room or other closed area.
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An infected person can infect others a few days before and for several days after he or she develops

symptoms. The disease spreads easily wherever infants and children gather. Measles is one of the most

highly communicable infectious diseases, and a herd immunity of >94% may be needed to interrupt

community transmission.

The period of communicability is from slightly before the beginning of the prodromal period to four days

after appearance of the rash, and it is minimal after the second day of rash. The vaccine virus has not

been shown to be communicable.

Signs and symptoms

The incubation period ranges from 7 to 18 days. The first sign
of infection is a high fever lasting 1-7 days. During this period
there may be a runny nose, cough, red and watery eyes, and
small white spots inside the cheeks (Koplik's spots). After
several days, a slightly raised rash develops, spreading from
the face and upper neck to the body and then to the hands and
feet over a period of about three days. It lasts for 5-6 days and
fades successively from the same areas. There may also be
loss of appetite and loose stools, especially in infants.

Complications

Complications occur particularly in children under 5 years of
age and in adults over 20 years of age. Severe diarrhoea may
occur, especially in infants, and may result in dehydration.

In children there may be inflammation of the middle ear,
respiratory tract infections, and croup.

Source: Centers for Disease Control and Prevention.
Image Library. [date unknown] [cited 20 March 2026].
Available from: www.immunize.org.

Pneumonia is the commonest cause of death associated with measles. This is usually because measles

virus weakens the immune system. The pneumonia may be caused by measles virus itself or by other

organisms. Encephalitis, a dangerous swelling of the brain, may also develop.

Complications such as otitis media and bronchopneumonia occur in about 10% of cases. Measles

encephalitis occurs in approximately 1:1000 reported cases of measles. Measles may also cause

subacute sclerosing panencephalitis (SSPE) in about 1:1 000 000 cases of measles. Death occurs in

1:3000 cases.

Young children, if not immunized, are the most likely to acquire measles infection. Severe measles is

particularly likely in poorly nourished children, especially those not receiving sufficient vitamin A, in

children living in crowded conditions, and in those with immune systems that have been weakened by

HIV or other diseases. Measles is a major cause of blindness among children in Africa.
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Treatment

The treatment of children suffering complications of measles can save lives. Vitamin A administration
can help avoid the complications of eye damage and blindness. General nutritional support and the
treatment of dehydration with oral rehydration solution may be necessary. It is very important to
encourage children with measles to eat and drink.

Prevention

The prevention of measles involves immunization with a measles-containing vaccine. Children should
receive one dose at the age of 1 year. In the Caribbean countries, measles vaccine is combined with
vaccines against the mumps and rubella viruses. If the danger of measles infection exists, children
should be immunized against measles on admission to hospital. If aged 6—9 months, the initial dose
should be followed by a second as soon as possible after the age of 12 months. Children admitted to
hospital with measles should be isolated for at least four days after the skin rash appears. Malnourished
children with measles should be isolated for the duration of the illness.

All persons who have not had the disease or who have not been successfully immunized are susceptible.
Measles immunity acquired after illness is permanent. Infants born to mothers who have had the disease
are immune for approximately the first 6-9 months or more, depending on the amount of residual
maternal antibody at the time of pregnancy and the rate of antibody degradation. Maternal antibody
interferes with response to vaccine. Immunization at 12—15 months produces immunity in 95-98% of
recipients; re-immunization may increase immunity levels to as high as 99%. Children born to mothers
with vaccine-induced immunity receive less passive antibody, and these infants may become susceptible
to measles and require measles immunization at an earlier age.

Some 124 million children worldwide under 5 years of age suffer vitamin A deficiency. In areas
known to be deficient in vitamin A, it can be given at the same time as measles vaccine or any other
recommended EPI vaccine.

Vaccine

The vaccine commonly used in the Caribbean is the combination measles, mumps, and rubella (MMR)
vaccine. This is a freeze-dried preparation containing live attenuated measles, mumps, and rubella
vaccines. Two different strains of the mumps virus may be used in the production of the vaccine: the
Urabe strain or the Jeryl Lynn strain. The vaccine comes in powder form together with a diluent. Before it
can be used it must be reconstituted with the diluent supplied by the manufacturer. The diluent should be
cold when doing reconstitution. MMR vaccine should be used within six hours of reconstitution.

Measles vaccine is also available as monovalent vaccines or in a combination (measles-rubella — MR)
vaccine. The characteristics such as storage, administration, indication, contraindication, and adverse
events for the vaccines are similar, whether administered as monovalent vaccines or in combination with
other vaccines such as in the MMR vaccine (29).
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Storage
MMR vaccine and diluent are stored at a temperature between 2 °C and 8 °C. MMR vaccine is not

damaged by freezing. Do not freeze diluent. Reconstituted vaccines should be stored in the dark.

When it is given

MMR vaccine is usually given as soon as possible after 12 months of age, and both doses are ideally

administered before 2 years of age.

Maternal antibodies against measles last longer than other antibodies, so immunization with MMR

vaccine is often not effective before 9 months of age. However, in special situations, for instance in

urban areas with high measles transmission or where children under 9 months of age are contracting

measles, two doses may be given — at 6 months and 12 months of age.

Dosage, site, and route of administration

A standard dose of 0.5 ml of reconstituted vaccine is administered into the deep subcutaneous layer of

the upper arm or anterolateral thigh. Two doses are administered: the first dose at 12 months of age, and

the second dose at 18 months of age.

Contraindications

Acute or febrile illness; immunization should be postponed.

Malignant untreated disease or altered immunity; treatment with immunosuppressive drugs or X-ray
therapy or high-dose steroids.

Severe allergies to neomycin or kanamycin.

MMR vaccine should not be given within three months of an injection of immunoglobulin.
HIV-infected persons who are not immunocompromised can receive MMR vaccine.

The vaccine should not be given to patients receiving high-dose corticosteroid or immunosuppressive
treatment, including general radiation, or those suffering from malignant conditions of the
reticuloendothelial system such as lymphoma, leukaemia, Hodgkin lymphoma, or where the normal
immunological mechanism may be impaired; for example, as in hypogammaglobulinemia.

Adverse reactions

Malaise, fever, and/or a rash may occur about a week after immunization and last about 2—3 days.
Febrile convulsions have occurred in 1/1000 children after measles vaccine.

Parotid swelling occurred in about 1% of children up to 4 years, usually in the third week and
occasionally later.

Mumps meningoencephalitis occurs at a rate of approximately 1 case per 300 000 distributed doses
of vaccine using the Urabe mumps strain. The rate following Jeryl Lynn strain is negligible.
Thrombocytopenia, which is usually self-limiting, is occasionally associated with the rubella
component.

Parents should be told about possible symptoms and given advice for reducing fever, including the
use of antipyretics, for example, paracetamol, in the period 5-10 days after immunization. Parents
should also be reassured that the post-immunization symptoms are not infectious.
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Mpox

Mpox - key information

Causative agent

Mode of transmission
Incubation period

Period of communicability

Signs and symptoms

Required reporting
Vaccine

Dose, presentation, and route

Recommended schedule

Target population

Contraindications?

Potential response to vaccination

Monkeypox virus

Skin-to-skin contact

2-21 days

Onset of symptoms until scabs fall off

Fever, headache, back pain, muscle aches, lack of energy, lymphadenopathy,
and rash

MVA-BN, LC16m8, and ACAM2000

MVA-BN: 0.5 ml administered by subcutaneous injection.

LC16m8: 0.5 ml of reconstituted vaccine administered using scarification
method with a bifurcated needle.

ACAM2000: 0.3 ml of reconstituted vaccine administered using scarification
method with a bifurcated needle.

MVA-BN: 2 doses administered 4 weeks apart

LC16m8 and ACAM2000: 1 dose

In case of outbreak

ACAM2000 not to be used in infants, skin conditions such as atopic
dermatitis, allergy to vaccine components, or advanced or severe

immunosuppression

Erythema, induration, and lymphadenopathy

Note: @ Further guidance can be found in section 4: Immunization of special groups.

Overview

Mpox is an infectious disease caused by the monkeypox virus (MPXV) of the Orthopoxvirus genus.

Monkeypox virus is divided into two clades: clade I (formerly known as Congo Basin clade) and clade Il

(formerly known as West African clade), which further divides into subclades lla and Ilb. A new subclade
for clade | was identified in 2024 in WHO African Region and is known as subclade Ib (24).

Mpox is endemic in Africa with cases being reported since 1970. Cases have been identified in other

regions, which have been linked to this endemic area. However, in May 2022, cases were identified in

many other countries, which were not linked to the endemic area.

This global outbreak was primarily spread by sexual contact and mostly affected adult men who have

sex with men (MSM).
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Transmission
Monkeypox virus can be transmitted through contact with infected animals (bites, scratches, animal body
fluids, or consumption of insufficiently processed animal meat) or through human-to-human contact.

Transmission between humans generally requires direct skin-to-skin contact or prolonged close contact,
such as being face-to-face in close proximity, or indirect contact with materials (fomites) such as
contaminated sharps or bed linen. This contact can occur in many settings, e.g., household, healthcare,
or sexual contact.

Persons with mpox may be infectious from the onset of any symptom until all scabs have fallen off.
However, there is limited information that suggests that pre-symptomatic transmission may also occur,
particularly in the context of contact with mucosal lesions.

Signs and symptoms

Mpox has an incubation period that ranges from 2 to 21 days. Some infections can be asymptomatic.
The first phase of clinical illness typically lasts 1-5 days and is marked by symptoms such as fever,
headache, back pain, muscle aches, lack of energy, and lymphadenopathy, which is a characteristic sign
of the disease.

This is followed by the second phase, which is typically within 1-3 days after the fever subsides,
characterized by the onset of a rash. Typically, the rash presents in sequential stages: macules, papules,
vesicles, and pustules, followed by umbilication before eventually forming crusts and desquamating over
a period of 2—-3 weeks.

There are atypical presentations and less severe illness. The rash has fewer or less widely disseminated
lesions, or the lesions appear before symptoms, or appearance of lesions in different stages of
development. This was common in the global outbreak that started in 2022. This atypical presentation
also included the presentation of the initial lesions localized on the genitals and mucous membranes,
such as the mouth.

Mpox clade Ilb is usually self-limiting, and most people recover within a few weeks. However, mpox
caused by clade | monkeypox virus may more often lead to more severe disease and death.

Complications
Complications of mpox infection include secondary infection, sepsis, pneumonia, and encephalitis. This
is often more severe in immunocompromised persons, young children, and pregnant women.

Treatment
Supportive care for management of symptoms includes analgesics to relieve pain and fever, and care to
prevent complications and coinfection with other pathogens.

Some antivirals previously used for smallpox treatment have been used to treat severe mpox infections
as emergency measures.
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Vaccine

The vaccines currently available for mpox are based on live vaccinia virus, which is also an Orthopoxvirus.
Studies conducted during the global outbreak provided early evidence that smallpox vaccination also
provided cross-protection against mpox. This led to vaccines previously used for smallpox vaccination
being licensed for use against mpox as well (24).

Three licensed vaccines are in use; MVA-BN, LC16m8, and ACAM?2000.

MVA-BN was approved in 2013 for the prevention of smallpox in Canada and the European Union (EU)
in persons 18 years of age and older. In 2019, MVA-BN was approved for the prevention of smallpox and
mpox in adults in the United States. The indication of MVA-BN for the prevention of mpox in adults was
approved in Canada and the EU in 2019 and 2022, respectively.

MVA-BN is not licensed for persons under 18 years of age. However, in 2022, the United States granted
emergency use authorization for the use of MVA-BN in persons under 18 years of age.

In Japan, LC16m8 was licensed in 1975 for smallpox without age restriction, and the indication was
extended for the prevention of mpox in August 2022. LC16m8 is a freeze-dried vaccine, packaged in a
multi-dose vial, which once reconstituted contains 250 doses.

ACAM?2000 is approved by the U.S. Food and Drug Administration for immunization against smallpox
and is made available for use against mpox under an Expanded Access Investigational New Drug
protocol. This lyophilized vaccine is packaged in a multi-dose vial, which once reconstituted contains
100 doses.

Storage

MVA-BN

MVA-BN vaccine is stored frozen at =15 °C to =25 °C, =45 °C to =55 °C, or =75 °C to -85 °C. After
thawing, the vaccine should be used immediately.

Only if the vaccine was previously stored at —=15°C to =25°C then can the vaccine be stored at 2 °C to
8 °C in the dark for up to four weeks prior to use. The vaccine cannot be refrozen once thawed.

LC16m8

LC16m8 vaccine is stored for long-term storage at between —35 °C and —20 °C. It can be stored at 5 °C
for two years and 37 °C for up to four weeks. The vaccine should be stored away from sunlight, as it is
weakened by sunlight and is rapidly inactivated.

After reconstitution, LC16m8 may be stored in a refrigerator (2—6 °C) for T month or at room
temperature conditions (23-27 °C) for 24 hours.

ACAM2000
ACAM?2000 vaccine is stored in a freezer with an average temperature of =5 °C to =25 °C.

The vaccine vial should be removed from cold storage and brought to room temperature before
reconstitution. After reconstitution, the vaccine may be administered within 6—8 hours if kept at room
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temperature. Unused reconstituted vaccine may be stored in a refrigerator (2-8 °C) for up to 30 days,
after which it should be discarded as biohazardous material.

When it is given
Recommendations are for outbreak response.

WHO recommends that individuals who are eligible for vaccination should be vaccinated irrespective
of documented previous smallpox vaccination and/or visible smallpox vaccine scar. For individuals
previously vaccinated with mpox vaccines, an individual benefit—risk assessment should be done.

For the Caribbean Region, vaccination should only be offered to high-risk close contacts of a confirmed
mpox case. In this case, the vaccine should ideally be administered within four days of exposure.

For infants, children, and adolescents, non-replicating (MVA-BN) or minimally replicating (LC16m8)
vaccines may be used. MVA-BN is currently not licensed for persons under 18 years of age but may
be used “off label” in infants, children, and adolescents when the benefits of vaccination outweigh the
potential risks in the context of an outbreak.

MVA-BN can be used for vaccination in pregnancy and of immunocompromised persons (including
persons living with HIV).

Dosage, route, and site of administration
For MVA-BN, two doses of 0.5 ml are administered by subcutaneous injection four weeks apart.

LC16m8 vaccine needs to be dissolved with 0.5 ml of diluent. A single dose of reconstituted vaccine
should be administered using the scarification method with a bifurcated needle.

ACAM?2000 is reconstituted by the addition of 0.3 ml of diluent to the vial containing lyophilized vaccine.
A single dose of reconstituted vaccine should be administered using the scarification method with a
bifurcated needle.

In supply/resource constrained situations, an “off label” use of a single dose or intradermal fractional
dosing of MVA-BN may be used (0.1 ml dose given intradermally) as a dose-sparing option.

Contraindications

For ACAM2000 and LC16m8

 Individuals with advanced immune deficiency or severe immunosuppression (including uncontrolled
HIV).

*  Pregnancy.

*  ACAMZ2000 should not be used in infants.

« Skin conditions such as atopic dermatitis.

e Allergy to vaccine components.

For MVA-BN
* Allergy to vaccine components.
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Adverse reactions

* Serious adverse events were not reported following MVA-BN immunization.

* Myocarditis (reported at a rate of 4.77 cases per million doses of MVA-BN, within a 30-day window
following each dose in one study).

e Common local adverse events such as erythema, induration, and lymphadenopathy were frequently
reported for the LC16m8 vaccine.

* Myocarditis (reported at a rate of 20.7 cases per 100 000 persons vaccinated with ACAM2000).

* Generalized vaccinia.
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Mumps

Mumps - key information

Causative agent

Mode of transmission
Incubation period

Period of communicability

Signs and symptoms

Required reporting

Vaccine

Dose, presentation and route
Recommended schedule
Target population

Contraindications?

Potential response to vaccination

Note: @ Further guidance can be found in section 4: Immunization of special groups.

Overview

Paramyxovirus
Respiratory droplets

12-24 days

Parotitis, myalgia (muscle pain), anorexia, malaise, headache, and low-grade

fever

Notifiable disease

MMR

0.5 ml of reconstituted vaccine is administered by subcutaneous injection

2 doses: Tst dose at 12 months and 2nd dose at 18 months.

Children under 2 years

Individuals with a history of anaphylactic reaction or severe allergic reaction
to any component of the vaccine (e.g., neomycin or gelatine), and persons
with any form of severe immunosuppression

Malaise and fever

Mumps is an acute viral disease caused by Paramyxovirus. It affects the salivary glands and is

characterized by parotid swelling.

Transmission

Mumps virus is spread from person to person by respiratory droplets. The virus replicates in the

nasopharynx and the regional lymph nodes. After 12—25 days a viremia occurs that lasts from 3 to

5 days. During the viremia, the virus spreads to multiple tissues, including the meninges, glands such

as the salivary glands, the pancreas, testes, and ovaries. Inflammation in infected tissues leads to the

symptoms of parotitis and aseptic meningitis.

Signs and symptoms

The incubation period is usually 14-18 days but may range from 12 to 24 days. The prodromal

symptoms are nonspecific and include myalgia (muscle pain), anorexia, malaise, headache, and low-

grade fever. Salivary adenitis, fever for 1-2 days, malaise, and pain on or behind the ear when chewing

and swallowing are some of the main signs/symptoms. The pain becomes worse on taking liquids that
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contain acid, e.g., vinegar or fruit juice. There is tenderness
and swelling of the parotid glands lasting 1-10 days. Parotitis
occurs in 30—40% of infected persons and may be unilateral
or bilateral, and any combination of single or multiple salivary
glands may be affected. Symptoms tend to decrease after one
week and are usually gone by 10 days. Up to 20% of mumps
infections are asymptomatic. An additional 40—-50% may have
nonspecific or primarily respiratory symptoms.

Complications

Central nervous system involvement in the form of aseptic
meningitis is common, occurring asymptomatically
(inflammatory cells in cerebral spinal fluid) in 50-60% of
patients. Encephalitis or meningitis may precede or follow
parotitis. Meningitis is usually associated with headaches,

vomiting, stiff neck, backache, lethargy, and a hot fever lasting Source: Centers for Disease Control and Prevention.
. ) . . Image Library. [date unknown] [cited 20 March 2026].
for about five days. Symptomatic meningitis occurs in up to Available from: www.immunize.org.

15% of patients and resolves without sequelae in 3—10 days.
Adults are at higher risk for complications than children, and boys are more commonly affected than girls
(3:1). Parotitis may be absent in up to 50% of such patients. Encephalitis is rare (less than 2 per 100 000).

The other organs that may be affected following this infection are:

» Testicles — Orchitis (testicular inflammation) is the most common complication in post-pubertal
males, i.e., occurring in 20—50% of post-pubertal males after parotitis, but may precede it, occur alone,
or begin simultaneously with it. Testicular swelling, tenderness, and nausea usually have an abrupt
onset, but pain and swelling may subside in one week, while tenderness may last for weeks. Sterility
is rare.

e Ovaries — Oophoritis (ovarian inflammation) occurs in 5% of post-pubertal females. It may mimic
appendicitis, and it has no relationship to impaired fertility.

e Pancreas — Pancreatitis is infrequent but occasionally occurs without parotitis.

* Deafness — Deafness caused by mumps is one of the leading causes of acquired sensorineural
deafness in childhood. The estimated incidence is about 1 per 20 000 reported cases of mumps.
Hearing loss is unilateral in about 80% of cases and may be associated with vestibular reactions.
Onset is usually sudden and results in permanent hearing impairment.

e Other less common complications of mumps include myocarditis, arthralgia, arthritis, and nephritis.

Treatment
There is no direct treatment; however, symptomatic treatment is given as required.

Prevention

The risk of serious infection from mumps is small in infants, therefore, mumps vaccine should be
given to children 12 months of age or older. Mumps vaccine is available as a single antigen preparation
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or combined with measles and rubella vaccines. Mumps prevention involves immunization of the
susceptible individual.

Vaccine

The vaccine commonly used in the Caribbean is the combination measles, mumps, and rubella (MMR)
vaccine. This is a freeze-dried preparation containing live attenuated measles, mumps, and rubella
vaccines. Two different strains of the mumps virus may be used in the production of the vaccine: the
Urabe strain or the Jeryl Lynn strain. The vaccine comes in powder form together with a diluent. Before it
can be used it must be reconstituted with the diluent supplied by the manufacturer. The diluent should be
cold when doing reconstitution. MMR vaccine should be used within six hours of reconstitution.

Mumps vaccine is also available as monovalent vaccines or in combination with measles vaccine. The
characteristics such as storage, administration, indication, contraindication, and adverse events for
the vaccines are similar, whether administered as monovalent vaccines or in combination with other
vaccines such as in the MMR vaccine.

Storage
MMR vaccine and diluent are stored at a temperature between 2 °C and 8 °C. MMR vaccine is not
damaged by freezing. Do not freeze diluent. Reconstituted vaccines should be stored in the dark.

When it is given
MMR vaccine is usually given as soon as possible after 12 months of age, and both doses are ideally
administered before 2 years of age.

Dosage, site, and route of administration

A standard dose of 0.5 ml of reconstituted vaccine is administered into the deep subcutaneous layer of
the upper arm or anterolateral thigh. Two doses are administered: the first dose at 12 months of age, and
the second dose at 18 months of age.

Contraindications

e Acute or febrile illness; immunization should be postponed.

* Malignant untreated disease or altered immunity; treatment with immunosuppressive drugs or X-ray
therapy or high-dose steroids.

* Severe allergies to neomycin or kanamycin.

*  MMR vaccine should not be given within three months of an injection of immunoglobulin.

e HIV-infected persons who are not immunocompromised can receive MMR vaccine.

* The vaccine should not be given to patients receiving high-dose corticosteroid or immunosuppressive
treatment, including general radiation, or those suffering from malignant conditions of the
reticuloendothelial system such as lymphoma, leukaemia, Hodgkin lymphoma, or where the normal
immunological mechanism may be impaired; for example, as in hypogammaglobulinemia.

Adverse reactions
* Malaise, fever, and/or a rash may occur about a week after immunization and last about 2—3 days.
* Febrile convulsions have occurred in 1/1000 children after measles vaccine.
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e Parotid swelling occurred in about 1% of children up to 4 years, usually in the third week and
occasionally later.

*  Mumps meningoencephalitis occurs at a rate of approximately 1 case per 300 000 distributed doses
of vaccine using the Urabe mumps strain. The rate following Jeryl Lynn strain is negligible.

e Thrombocytopenia, which is usually self-limiting, is occasionally associated with the rubella
component.

» Parents should be told about possible symptoms and given advice for reducing fever, including the
use of antipyretics, for example, paracetamol, in the period 5—10 days after immunization. Parents
should also be reassured that the post-immunization symptoms are not infectious.
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Pertussis (whooping cough)

Pertussis — key information

Causative agent

Mode of transmission
Incubation period

Period of communicability
Signs and symptoms
Required reporting

Vaccine

Dose, presentation, and route

Recommended schedule

Target population

Contraindications?

Potential response to vaccination

Bordetella pertussis

Droplets produced by coughing and sneezing

6-21 days

7 days after exposure to 3 weeks after start of coughing

Runny nose, watery eyes, sneezing, fever, and cough

Notifiable disease

DTP, DTP/Hib/Hep B (Penta)

Tdap

Intramuscular injection of a standard dose of 0.5 ml

3 primary doses starting as early as 6 weeks of age with a minimum interval
of 4 weeks between doses, with the 3rd dose given by 6 months of age.

3 booster doses in combination with tetanus toxoid using the same schedule
i.e, 12—-23 months, 4-7 years, and 9—15 years.

Children under 1 year

History of severe local or general reaction to previous dose.

Children over 7 years of age (that is, the pertussis component).

Local reactions at injection site

Note: @ Further guidance can be found in section 4: Immunization of special groups.

Overview

Pertussis, or whooping cough, is a disease of the respiratory tract caused by Bordetella pertussis

bacteria, which live in the mouth, nose, and throat. Many children with pertussis have coughing spells

over a period of 4-8 weeks. The disease is common in non-immunized children everywhere, and it is

most dangerous in children under 1 year of age.

Pertussis is a serious communicable disease. The greatest incidence of complications and highest

mortality occur in infants. The younger the infant, the more serious the complications. These include

pneumonia, encephalitis, severe nutritional disturbances, and death. Pertussis or pertussis-like cases are

still being reported in some of the Caribbean islands.

Bordetella parapertussis bacteria can cause an illness that is similar to pertussis.
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Transmission

Humans are considered to be the only host. Pertussis spreads very easily from person to person in
droplets produced by coughing or sneezing. Most persons exposed to the germs become infected. The
disease is most readily transmitted from seven days after a person has been exposed to the germs until
three weeks after the start of coughing. The incubation period varies between 6 and 21 days.

Signs and symptoms

There are usually three stages of the illness. Initially a child
appears to have a common cold, with runny nose, watery
eyes, sneezing, fever, and a mild cough. The cough gradually
worsens, and the second stage involves numerous bursts of
rapid coughing. At the end of these bursts the child takes in air
with a high-pitched whoop. The child may turn blue because
of a lack of oxygen during a long burst of coughing. Vomiting
and exhaustion often follow the coughing attacks, which are
particularly frequent at night. This stage usually lasts 1-6 weeks
but may go on for up to 10 weeks. The attacks become milder
with the passage of time. In the third stage, when recovery
takes place, the coughing gradually becomes less intense and

stops in 2—3 weeks. A high fever during the illness does not Source: Centers for Disease Control and Prevention.
Image Library. [date unknown] [cited 20 March 2026].
usually OocCcur. Available from: www.immunize.org.

Complications

Complications are most probable in young infants. The commonest cause of most deaths is bacterial
pneumonia. Convulsions and seizures may occur, but these complications may arise because of the
reduced oxygen supply to the brain during coughing attacks or because of the toxins released by the
pertussis germs. Less serious complications include loss of appetite, inflammation of the middle ear, and
dehydration.

Treatment

Treatment with an antibiotic, usually erythromycin, may make the iliness less severe. The use of
antibiotics also reduces the ability of the patient to infect others because the antibiotic kills the bacteria
in the nose and throat. Plenty of fluids should be given to prevent dehydration. Sometimes people in the
same household as the patient are given antibiotics to reduce the probability of infection.

Prevention

Prevention involves immunization with pertussis vaccine, which is usually given in combination with
diphtheria and tetanus vaccines. Newborns and infants are not protected against pertussis by maternal
antibodies. A person infected with pertussis usually acquires lifelong immunity.
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Vaccine

Two types of pertussis vaccines are available: whole-cell (wP) vaccines containing killed B. pertussis
organisms, and acellular (aP) vaccines containing highly purified individual pertussis antigens (29). At the
38th EPI Managers Meeting in October 2024, the CITAG reiterated that whole-cell (wP) vaccines are the
preferred pertussis-containing vaccine. Despite the fact that waning immunity to pertussis was observed
for both types of vaccines, protection against pertussis seems to be stronger and longer lasting in
persons vaccinated with wP vaccines. Adolescent and older children who received wP vaccines in the
primary vaccination series were better protected against pertussis than those who received aP vaccines
or mixed vaccination (317, 32).

The most common form of this vaccine is the DTP vaccine, which combines the diphtheria toxoid,
tetanus toxoid, and pertussis antigens — either whole-cell (DTwP) or acellular (DTaP). DTP may also
be combined with other vaccines; it may include hepatitis B surface antigens and Hib conjugates as
a pentavalent vaccine. Inactivated polio vaccine can also be added to the same antigens to become a
hexavalent vaccine.

Storage

All pertussis vaccines are stored at temperatures between 2 °C and 8 °C. Pertussis vaccines are
damaged by heat and should not be frozen. Do not use if frozen. The shake test can be done to check if
the DTP vaccine has been frozen. Shake the vial; if granules appear a short time afterwards, the vaccine
has been spoiled and must be disposed of.

When it is given

Three primary doses, with the first dose given as early as 6 weeks of age. The minimal interval between
doses is four weeks, with the third dose completed by 6 months of age. This is followed by three
booster doses in combination with tetanus toxoid using same schedule, i.e., 12—23 months, 47 years,
and 9-15 years using formulations that are age appropriate. A common schedule for the primary
course is:

* 2 months;

* 4 months;

* 6 months.

DTP vaccine should NOT be given to children over 7 years of age (that is, the pertussis component) or to
children who have suffered a severe reaction to a previous dose of this vaccine. Instead, a combination
of diphtheria and tetanus toxoids (paediatric DT) should be given.

Dosage, site, and route of administration
A standard dose of 0.5 ml is given by intramuscular injection only. The primary course consists of three
doses followed by three booster doses.

Contraindications
e Acute or febrile illness; DTP immunization should be postponed. Minor infections without fever or
systemic upset are not reasons to postpone immunization.
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A history of a severe local or general reaction to a preceding dose; immunization should be completed
with DT vaccine.

When pertussis vaccine is genuinely contraindicated, immunization against diphtheria and tetanus
should be considered.

Adverse reactions

Local reaction at injection site (occurs more frequently with increasing number of doses and when
combined with tetanus toxoid or/and pertussis).

For DTwP: fever, irritability, drowsiness, loss of appetite, and vomiting.

For DTaP: similar to DTwP but less frequent.

More severe neurological conditions, including encephalopathy and prolonged convulsions, resulting
in permanent brain damage and death, have been reported after pertussis vaccine. however,

similar illnesses can develop from a variety of causes in the first year of life in both immunized

and unimmunized children. In the United States, a group of children who had had convulsions or
hypotonic-hyporesponsive episodes within 48 hours of DTP were reviewed 6—7 years later; there was
no evidence of serious neurological damage or intellectual impairment as a result of these episodes.
Neurological complications after pertussis disease are considerably more common than after
vaccine.

If a febrile convulsion occurs after a dose of triple vaccine, specialist advice should be sought before
continuing with any further vaccination. The specialist will advise on further vaccinations that should be

given to the child.
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Pneumococcal infections

Pneumococcal infections — key information

Causative agent

Mode of transmission
Incubation period

Period of communicability
Signs and symptoms
Required reporting

Vaccine

Dose, presentation, and route

Recommended schedule

Target population

Contraindications?

Potential response to vaccination

Streptococcus pneumoniae

Respiratory droplets from infected persons

1-3 days (for pneumonia)

Unknown

Pneumonia, sinusitis, otitis media, meningitis, and septicaemia

As required by the surveillance unit

Pneumococcal conjugate vaccines (PCV)

10- and 13-valent PCVs (PCV10 and PCV13) for under 5 years.

13-valent PCVs (PCV13) and PPV23 for older adults (=50 years)

Intramuscular injection into the anterolateral aspect of the thigh of infants,

and into the deltoid from the second year

The standard dose of vaccine is 0.05 ml.

of life onwards.

3 primary doses at an interval of at least 4 weeks (minimum start age
6 weeks); e.g., 1st dose at 6-8 weeks, 2nd dose at 4 months, 3rd dose at

6 months.

Children under 2 and adults 55 years and

older

Administration of trivalent influenza vaccines on the same day as PCV13 was
associated with a higher risk of febrile seizures.

For PCV10 vaccinations, redness at injection sites occurs in 41% and

irritability in 55% of all doses.

For PCV13 vaccinations, irritability occurs in 85.6% of infants, redness

(24-42%), and swelling (20—32%).

Note: @ Further guidance can be found in section 4: Immunization of special groups.

Overview

Pneumococcal disease is caused by the Gram-positive diplococcus bacterium Streptococcus

pneumoniae. Predisposing conditions such as season, crowding, presence of upper respiratory infection

or other underlying medical conditions have a significant impact on disease occurrence. Infants and

young children are main reservoirs of the bacteria, and prevalence of nasopharyngeal carriage ranges

from 27% to 85%.

In the United States, where it causes an estimated 40 000 deaths annually, pneumococcal disease

is more often reported in adults older than age 40 and children younger than age 2. Recent reports
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indicate that pneumococci cause 36% of all adult community-acquired pneumonia and up to half of all

hospitalized pneumonia cases, with incidence greatest in patients older than 40 years. Each year in the
United States, pneumococci cause an estimated 3000 cases of pneumonia and 7 million cases of otitis
media. S. pneumoniae is the most common cause of pneumonia acquired in nursing homes.

Transmission

Transmission of S. pneumoniae occurs as the result of direct person-to-person contact via droplets,

and by autoinoculation in persons carrying the bacteria in the nasopharynx. There more than

90 pneumococcal serotypes, and before the introduction of the pneumococcal vaccines, 6—11 serotypes
were responsible for over 70% of all invasive pneumococcal disease. The spread of the organism within
a family or household is influenced by such factors as crowding (especially in jails, nursing homes),
season, and the presence of upper respiratory infections or pneumococcal disease such as pneumonia
or otitis media.

With the introduction of Haemophilus influenzae type b vaccines, the incidence of meningitis cases
caused by H. influenzae rapidly decreased, resulting in S. pneumoniae becoming the most common
cause of bacterial meningitis in the United States.

Signs and symptoms

The major clinical syndromes of invasive pneumococcal disease include pneumonia, bacteraemia,
and meningitis. However, disease most often occurs when a predisposing condition exists, particularly
pulmonary disease. Pneumococcal pneumonia is the most common clinical presentation of invasive
pneumococcal disease.

The incubation period of pneumococcal pneumonia is short, about 1-3 days. Symptoms generally
include an abrupt onset of fever and shaking chills or rigors. Typically, there is a single rigor, and
repeated shaking chills are uncommon. Other common symptoms include pleuritic chest pain; cough
productive of mucopurulent, rusty sputum; dyspnoea (shortness of breath), tachypnoea (rapid breathing),
hypoxia (poor oxygenation), tachycardia (rapid heart rate), malaise, and weakness. Nausea, vomiting, and
headaches occur less frequently.

Pneumococci account for up to 36% of adult community-acquired pneumonia and 50% of hospital-
acquired pneumonia. It is a common bacterial complication of influenza and measles.

Complications

Complications of pneumococcal pneumonia include empyema (i.e., infection of the pleural space),
pericarditis, or inflammation of the sac surrounding the heart, and endobronchial obstruction, with
atelectasis and lung abscess formation. Bacteraemia occurs in about 25-30% of patients with
pneumococcal pneumonia. The overall mortality rate for bacteraemia is about 20% but may be as high
as 60% in older patients. Patients with asplenia who develop bacteraemia may experience a fulminant
clinical course.
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One-quarter of patients with pneumococcal meningitis also have pneumonia. The clinical symptoms,
spinal fluid profile, and neurological complications are similar to other forms of purulent bacterial
meningitis. Symptoms may include headache, lethargy, vomiting, irritability, fever, nuchal rigidity, cranial
nerve signs, seizures, and coma. The mortality rate of pneumococcal meningitis is about 30% but may
be as high as 80% in older persons. Long-term neurological sequelae such as hearing loss, intellectual
disability, motor abnormalities, and seizures have been observed in survivors of childhood pneumococcal
meningitis.

Pneumococci cause 30-60% of episodes of acute otitis media in infants and children. Complications of
pneumococcal otitis media may include mastoiditis and meningitis.

Treatment

Penicillin is the drug of choice for treatment of pneumococcal disease. However, patients who are
allergic to penicillin may be given cephalosporins (depending on the severity of the penicillin allergy)

or erythromycin for pneumonia, and chloramphenicol for meningitis. The route, dosage, schedule, and
duration of therapy depend on the severity of the illness. Resistance to penicillin and other antibiotics is
rising, and studies indicate that 5-15% of pneumococci are resistant.

IM or IV immunoglobulin administration may be useful for preventing pneumococcal infection in children
with congenital or acquired immunodeficiency diseases — including those with HIV infection — that have
recurrent, serious bacterial infections.

There are no specific recommendations regarding isolation of patients with pneumococcal disease,
although respiratory secretions may be infective for 24 hours after the start of effective antimicrobial
therapy.

Prevention

Penicillin prophylaxis is another method of preventing pneumococcal infection:

e Oral penicillin V when administered to infants and young children with sickle cell disease has reduced
the incidence of severe bacterial infections.

e Oral penicillin G or V is recommended for prevention of pneumococcal disease in children with
functional or anatomic asplenia, regardless of whether immunized previously.

Vaccine
Pneumococcal vaccines are designed to cover the serotypes most frequently associated with severe
pneumococcal disease.

Currently, there two polysaccharide-protein conjugate vaccines — 10-valent (PCV10) and 13-valent
(PCV13) - and a polysaccharide vaccine (PPV23) licensed for use. The previously available 7-valent
conjugate vaccine (PCV7) is gradually being removed from the market (3).

PCV10 is composed of capsular polysaccharides purified from serotypes 1, 4, 5, 6B, 7F, 9V, 14, 18C,
19F, and 23F, and PCV13 includes capsular polysaccharides of serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14,
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18C, 19A, 19F, and 23F. Both conjugate vaccines are licensed for prevention of invasive pneumococcal
disease (IPD), pneumonia, and acute otitis media caused by the respective serotypes of S. pneumoniae in
infants and children aged 6 weeks to 5 years. PCV13 is also licensed for the prevention of pneumococcal
disease in adults aged =50 years.

Pneumococcal polysaccharide vaccine (PPV23) must be used for children over 2 years of age and
adults.

The vaccine is provided as a one-dose vial, four-dose vial, and prefilled syringe.

Storage

Both polysaccharide-protein conjugate vaccines (i.e., PCV10 and PCV13) are stored at a temperature
between 2 °C to 8 °C. They must not be frozen. The vials of both vaccines come with the Vaccine Vial
Monitor 30.

When it is given

For PCV10 and PCV13

WHO recommends a three-dose schedule, which can be administered as three primary doses and no
boosters (3p+0), or two primary doses and one booster (2p+1). The first dose can be administered as
early as 6 weeks of age.

If the 2p+0 schedule is used, there is an interval of at least eight weeks between the two primary doses,
followed by a booster administered at 9—18 months of age. There is no defined minimum or maximum
interval between the primary series and the booster dose.

If the 3p+0 schedule is used, the minimum interval between the doses is four weeks. This is the schedule
currently used in many Caribbean countries. The first dose is given at 2 months of age together with
polio, DTP-Hib-Hep B, and rotavirus vaccines. The second and third doses are given at 4 months and

6 months of age, respectively.

Immunize all infants if no contraindications are present.

Pneumococcal conjugate vaccine is also recommended for children with the following conditions:
* Sickle cell diseass;

* Damaged spleen or no spleen;

* HIV/AIDS;

* Nephrotic syndrome and cerebrospinal fluid leaks;

e Other diseases that affect the immune system, such as diabetes or cancer.

HIV-positive infants and preterm neonates who received the three primary vaccine doses before
12 months of age may benefit from a booster dose in the second year of life.

For PPV23
Pneumococcal polysaccharide vaccine may be administered routinely to all adults 65 years and older, if
the epidemiology of the disease warrants this action. The vaccine is also indicated for adults with normal
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immune systems who have chronic illnesses, including cardiovascular disease, pulmonary disease,
diabetes, alcoholism, cirrhosis, or cerebrospinal fluid leaks.

Immunocompromised adults at increased risk of pneumococcal disease or its complications should
also be vaccinated (see section 4.4). This group includes persons with splenic dysfunction or absence
(either from disease or surgical removal), Hodgkin lymphoma, lymphoma, multiple myeloma, chronic
renal failure, nephrotic syndrome, and immunosuppression associated with transplantation. Adults with
asymptomatic or symptomatic HIV infection should be vaccinated.

Dose, site, and route of administration
A standard dose of 0.5 ml is given by injection into the anterolateral aspect of the thigh of infants and
into the deltoid from the second year of life onwards.

This vaccine can be given at the same time with other vaccines but cannot be mixed with others in the
same syringe and must be given at another site.

Contraindications

« Severe (life-threatening) allergic reaction to a previous dose of the vaccine.

* Children who are moderately or severely ill at the time the vaccine is scheduled should wait
until recovered before getting the vaccine. Children with minor illnesses, such as a cold, may be
vaccinated.

Precautions

* The safety of pneumococcal vaccine for pregnant women has not been studied. Out of caution,
the vaccine is generally not to be given to healthy pregnant women. Women who are at high risk of
pneumococcal disease and who are candidates for pneumococcal vaccine should be vaccinated
before pregnancy.

e It is noted that administration of PCV13 vaccination on the same day as trivalent influenza vaccine is
associated with a higher risk of febrile seizures than when given on different days. Although there is a
higher associated risk, the absolute risk of post-vaccination febrile seizure is small.

* [tis noted that, compared with PCV7, there is an increased trend of Kawasaki disease cases 0-28
days after vaccination with PCV13. Kawaski disease was also observed more commonly in PCV10
vaccinated groups compared to control, at rates of <1 case per 10 000 children. These rates were very
low and often lower or in line with the expected rates for the population.

e Children with impaired immune responsiveness may have a reduced antibody response to vaccination
with PCV.

Adverse reactions

* Redness and swelling at the injection site.
e Irritability.

e Mild fever.

The serious side effects are uncommon. There is no evidence that the severity of side effects increases
following revaccination.
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Poliomyelitis

Polio - key information

Causative agent Poliovirus
Mode of transmission Faecal-oral
Incubation period 3-35days
Period of communicability 72 hrs after exposure until 3—6 weeks after (once virus is being excreted)
Signs and symptoms Acute flaccid paralysis with fever (1% of cases)
Required reporting Polio cases must be reported
Vaccine bOPV
IPV
Dose, presentation, and route For bOPV, oral administration; standard dose is 2 drops.

For IPV, intramuscular injection.

Recommended schedule 3 doses of bOPV + 2 doses of IPV. 3 doses of bOPV starting at a minimum of
6 weeks of age with an interval of 4 weeks. 2 doses of IPV, with the first dose
at a minimum of 14 weeks of age (with Penta 3) and the second given at least
4 months after (countries with endemic polio + high importation risk).

OR

2 doses IPV + 3 doses bOPV. 2 doses of IPV starting at 8 weeks of age and
followed by the second dose 4-8 weeks after. Followed by bOPV doses at
intervals of 4—8 weeks (countries with high coverage + low importation risk).

Target population Children under 5 years

Contraindications? For bOPV: Persons with immunodeficiency disorders, those receiving
chemotherapy, and those with history of allergic reaction to OPV or to the
trace antibiotics it contains.

There can be low rotavirus immunogenicity when co-administered with bOPV.

For IPV: Previous severe reaction or known allergy to streptomycin,
neomycin, or polymyxin B.

Potential response to vaccination  For IPV: local redness and tenderness at injection site

Note: @ Further guidance can be found in section 4: Immunization of special groups.

Overview

Poliomyelitis (polio) is a highly contagious acute disease caused by poliovirus (genus Enterovirus). There
are three serotypes — types 1, 2, and 3 — all of which can cause paralytic poliomyelitis. Type 1 is isolated
from paralytic cases most often, type 3 less so, and type 2 least commonly. Type 1 most frequently
causes epidemics. Wild poliovirus type 2 (WPV2) and wild poliovirus type 3 (WPV3) were certified as
eradicated in September 2015 and October 2019, respectively. Most vaccine-associated cases are due to
type 2 or 3. The last poliomyelitis cases in the English-speaking Caribbean and Suriname were reported
in Jamaica in 1982, and in Trinidad and Tobago in 1972.
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Humans are usually the reservoir, most frequently people with unapparent infections, especially children.
Long-term carriers have not been found

Transmission

The disease is primarily spread from person to person, principally by the faecal—oral route. The virus

is more easily detectable, and for a longer period, in faeces than in throat secretions. However, where
sanitation is good, pharyngeal spread may be relatively more important. No reliable evidence of spread
by insects exists; water and sewage are rarely implicated.

The virus enters the body through the mouth when people eat food or drink water contaminated by
faeces with the virus. Consequently, the disease is most likely to spread in areas of poor sanitation. The
virus enters the bloodstream and may invade certain types of nerve cell, which it can damage or destroy.

The virus also occurs in throat secretions and is sometimes spread in airborne droplets through close
contact with persons carrying the infection (who are sneezing or coughing), or through exposure to
throat and nose secretions in other ways.

The disease is very easily spread. Every person who is not vaccinated against polio will acquire the
infection when in contact with the virus. Persons are most likely to spread the virus 7—10 days before
and 7-10 days after the first symptoms of the disease are experienced. Infected persons with no
symptoms can also spread the disease.

Signs and symptoms

The incubation period is commonly 7-14 days for paralytic
cases but may range from 3 to 35 days. People infected with
the virus may not feel ill. Some may have influenza-like
symptoms such as fever, loose stools, sore throat, stomach
upset, headache, or stomach ache. Sometimes there may be
pain or stiffness in the neck, back, and legs.

The most serious form of the disease is paralytic polio. It begins

with the milder forms but usually causes severe muscle pain

as well as the other symptoms. Paralysis usually develops during
the first week of illness. The use of one or both legs or arms may
be lost, and breathing may be impossible without

the help of a respirator. The degree of recovery varies from

erson to person. Source._‘ Centers for Disease Control and Prevention.
p P Image Library. [date unknown] [cited 20 March 2026].
Available from: www.immunize.org.

In childhood polio there is initially a slight fever. Within 3—5 days
the child develops a headache, stiff neck, and muscle pain, and the fever then increases. After a further
period of 1-3 days the child becomes paralyzed in the legs, arms, face, or chest.
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The period of communicability is not precisely defined, but transmission is possible as long as the virus
is being excreted. Poliovirus is demonstrable in throat secretions as early as 36 hours and in the faeces
72 hours after exposure to infection in both clinical and unapparent cases.

Virus typically persists in the throat for approximately one week and in the faeces for 3—6 weeks
or longer. Cases are most infectious during the first few days before and after onset of symptoms.
Laboratory testing of the stools or throat secretions is used to confirm cases of polio.

Complications

About 1% of infected children may progress to paralysis, and a larger percentage of these children
will have some permanent paralysis. Death may occur if the respiratory muscles (muscles used for
breathing) are paralyzed and no respirator is available.

Intramuscular injections administered during the incubation period or prodromal illness may provoke
paralysis. Tonsillectomy increases the risk of bulbar involvement. Excessive muscular activity in the
prodromal period may likewise predispose to paralysis. An increased rate of paralysis is found among
pregnant women. Poliomyelitis in pregnancy is associated with an increased risk of abortion, prematurity,
and stillbirth.

Treatment
There is no treatment but the symptoms can be somewhat relieved. Sometimes a respirator is needed
for the patient’s breathing to be sustained.

Prevention

Polio prevention involves immunization with the polio vaccines. Antibodies from the mother provide
protection to the infant for 2—3 months after birth. Infected people who recover can develop natural
immunity that protects against future infection.

Vaccine
There are two main groups of polio vaccines: oral polio vaccines (OPV) and inactivated polio vaccines (IPV).

Oral polio vaccines (OPV)

There is monovalent, bivalent, and trivalent OPV. Monovalent OPV is used primarily for supplementary
immunization activities, and trivalent OPV has been withdrawn from routine immunization and replaced
with bivalent OPV. Any type-2 containing vaccines (i.e., tOPV or mOPV2) are used exclusively for outbreak
response for outbreaks caused by type 2 poliovirus.

Bivalent oral polio vaccine (bOPV) contains live attenuated strains of poliovirus types 1 and 3 (70). Oral
polio vaccine (OPV) gives protection against the two types of viruses that cause polio. It is a liquid that
comes in two types of containers: small plastic bottles that work like droppers, and glass vials with
droppers in a separate plastic bag. OPV should be stored frozen for longer periods and between 2 °C and
8 °C for shorter periods. It is easily damaged by heat but is not harmed by freezing.
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Inactivated polio vaccines (IPV)

Inactivated poliomyelitis vaccine (IPV) contains polioviruses of all three types, inactivated by
formaldehyde. Traces of formaldehyde are present and traces of neomycin, streptomycin, and
polymyxin B may also be present in the vaccine. It is highly effective in producing immunity to poliovirus:
90% immune after two doses and 99% immune after three doses (70).

The most important advantage of IPV is that it is inactivated and so cannot replicate and cannot be shed
in the stool of a vaccinated person. IPV does not cause vaccine-associated paralysis and is safe to use in
immunodeficient persons or in household contacts of immunodeficient persons. IPV produces less local
gastrointestinal immunity than OPV, so persons who receive IPV are more readily infected with wild polio
virus than OPV recipients. A person who receives IPV could become infected with wild polio virus in an
endemic area. The infected person would be protected from paralytic polio, but the wild virus being shed
in the stool could spread and result in transmission to a contact. Administration of IPV (stand-alone or in
combination) followed by OPV reduces the risk of vaccine-associated paralytic poliomyelitis (VAPP) while
maintaining the high levels of intestinal mucosal immunity conferred by OPV.

Storage
OPV must be frozen for long-term storage. Once thawed it can be stored for six months at 2-8 °C. It is
very heat sensitive and vaccine vial monitors indicate exposure to heat.

IPV is stable for three years at 2—8 °C and should be refrigerated but not frozen. It is also easily damaged
by heat. Multi-dose (5- or 10-dose) vials are labelled with vaccine vial monitors and can be used in
accordance with WHO multi-dose vial policy, up to 28 days after opening.

When it is given
For countries using OPV the recommended schedule is three doses of bOPV and two doses of IPV. The
order of administration depends on the level of coverage and risk of importation of a polio case.

Endemic countries and countries with high risk of importation and spread of polio are recommended to
include a bOPV birth dose followed by a primary series of three doses of bOPV and two IPV doses. The
first dose of bOPV is given at a minimum age of 6 weeks with an interval of at least four weeks between
bOPV doses. The first IPV dose can be given from a minimum of 14 weeks of age (with DTP3/Penta3)
with the second given at least four months later.

IPV-only schedules can be considered in countries that are within polio-free regions with very low
importation risk and sustained high routine immunization coverage (DTP >90%). A primary three-dose
series is recommended, with the first dose given at 6—8 weeks of age and the remaining doses given at a
minimum four-week interval. A booster dose may be given at six weeks or more after the third dose if the
primary series started at 6 weeks old.

For countries with high coverage (90-95%) and low importation risk, the schedule recommended is
two doses of IPV followed by two or more doses of bOPV. The first dose of IPV can be administered
at 8 weeks with an interval of 4-8 weeks before the second IPV dose. The bOPV doses (at least two)
should be administered at an interval of 4—8 weeks following the second IPV dose. This schedule may
apply to many of the Caribbean countries.
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Dose, site, and route of administration
OPV is administered as two drops by mouth per each dose. The doses are administered using the
dropper that comes with the vaccine.

IPV is available as a stand-alone vaccine, or as a combination product with one or more other vaccine
antigens, including DTP, hepatitis B, and/or Hib.

Contraindications

For OPV

e Acute or febrile illness; immunization should be postponed.

* Moderate or severe vomiting or diarrhoea; immunization should be postponed.

e Persons with immunodeficiency disorders.

* Those receiving chemotherapy, high-dose corticosteroids, or immunosuppression, including general
radiation.

e Malignant conditions of the reticuloendothelial system such as lymphoma, leukaemia, and
Hodgkin lymphoma, and where the normal immunological mechanism may be impaired as in
hypogammaglobulinemia.

* Those with history of allergic reaction to OPV or to the trace antibiotics it contains.

For IPV
* Previous severe reaction or known allergy to streptomycin, neomycin, or polymyxin B.

Precautions

e |PV should be used for HIV-positive symptomatic and asymptomatic individuals and persons in
households with immunocompromised individuals.

e There can be low rotavirus immunogenicity when co-administered with bOPV.

Adverse reactions

For OPV

e Cases of vaccine-associated poliomyelitis have been reported in recipients of tOPV and in the
contacts of recipients. In England and Wales there is an annual average of one recipient and one
contact case in relation to over 2 million doses of oral vaccine.

* Vaccine-associated paralytic poliomyelitis (VAPP) is a rare but serious adverse event associated with
OPV.

* Vaccine derived poliovirus (VDPV).

For IPV
e Transient minor local erythema, induration, and local tenderness.
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Respiratory syncytial virus (RSV)

RSV - key information

Causative agent

Mode of transmission
Incubation period

Period of communicability
Signs and symptoms
Required reporting
Vaccine

Dose, presentation, and route

Recommended schedule

Target population

Contraindications?

Potential response to vaccination

Respiratory syncytial virus

Airborne respiratory droplets; direct contact with virus

4-6 days

3-8 days

Cough, sore throat, sneezing, and rhinitis

Abrysvo, Arexvy, mResvia

1 dose of 0.5 ml administered by intramuscular injection.

Abrysvo and Arexvy vaccines need to be reconstituted.

Pregnant women should be vaccinated during the months of September to
January if between 32 and 36 weeks of gestation.

Persons 75 and older should receive 1 dose.

Persons 60 at higher risk for severe RSV should receive 1 dose.

Pregnant women, persons 60 years and older

Severe allergic reaction to any component of the vaccine, pregnancy (for

Arexvy and mResvia)

Pain at injection site, fatigue

Note: @ Further guidance can be found in section 4: Immunization of special groups.

Overview

Respiratory syncytial virus (RSV) causes lower respiratory tract infection in all age groups. RSV infection

is common in young children but is most serious for small babies and for older people. In infants and

young children, it can cause severe bronchiolitis and even death. In adults aged 65 and older it has

become a pathogen of concern. Infection with RSV can result in hospitalization of persons in this

age group. The risk of severe disease in adults increases with underlying conditions including chronic

pulmonary disease, circulatory conditions, and functional disability.

Transmission

Persons with RSV infection are usually contagious for 3—8 days and may become contagious a

day or two before signs of illness are seen. However, some infants and people with a weakened

immune system can continue to spread the virus for four weeks or longer, even after the person stops

showing symptoms.
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RSV is spread when someone with RSV infection sneezes or coughs and the virus droplets from a cough
or sneeze enter the eyes, nose, or mouth.

Signs and symptoms

RSV infection can cause a variety of respiratory illnesses and symptoms in infants and young children.
It most commonly causes a cold-like illness with cough, sore throat, sneezing, and rhinitis. It can also
cause lower respiratory infections, like bronchiolitis and pneumonia, with symptoms including shortness
of breath.

Infants and young children with RSV infection may have rhinorrhoea and a decrease in appetite before
any other symptoms appear. Cough usually develops 1-3 days later. Soon after the cough develops,
sneezing, fever, and wheezing may occur. Symptoms in very young infants can include irritability,
decreased activity, and apnoea.

RSV infection in adults is usually mild or asymptomatic. Symptoms are usually consistent with an upper
respiratory tract infection, which can include rhinorrhoea, pharyngitis, cough, headache, fatigue, and fever.

Complications

Severe disease most commonly occurs in very young infants and may require hospitalization. Children
with an underlying condition, such a preterm infants, children with a suppressed or weakened immune
system, neuromuscular disorder, congenital anomaly, or cystic fibrosis are at higher risk of severe
disease.

All adults aged 75 or older and adults aged 60-74 with certain risk factors are at increased risk of severe
RSV and hospitalization. RSV can sometimes also lead to exacerbation of serious conditions (e.g.,
asthma, chronic obstructive pulmonary disease, heart failure).

Treatment
Persons who are hospitalized may require oxygen, rehydration, and mechanical ventilation. Most improve
with supportive care and are discharged in a few days.

Prevention
There is a monoclonal antibody that can be used to protect infants during the first RSV season
encountered.

Vaccine

Three vaccines are recommended by CDC: Abrysvo, Arexvy, and mResvia. Any of these three vaccines
can be used in eligible adults over 60 years old. Abrysvo is the only vaccine recommended for use in
pregnant women.

CDC recommends vaccination of pregnant women to protect infants from severe RSV (27). At this time
no vaccines are licensed for use in infants; however, monoclonal antibodies can be used for protection in
this group.
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Abrysvo and Arexvy vaccines are lyophilized and need to be reconstituted; each vaccine has its specific
diluent required for reconstitution. The mResvia vaccine is available as a prefilled syringe containing a
frozen suspension that needs to be thawed.

Storage

Abrysvo

The lyophilized vaccine is stored at temperatures between 2 °C and 8 °C in the original carton. Do not
freeze. Discard if the carton has been frozen.

After reconstitution, the vaccine should be administered as soon as possible and used within four hours.
Do not freeze reconstituted vaccine.

Arexvy

Vaccine is stored at temperatures between 2 °C and 8 °C in the original package in order to protect the
vials from light. Do not freeze. Discard if either adjuvant suspension or lyophilized antigen components
have been frozen.

After reconstitution, the vaccine should be administered as soon as possible and used within four hours.
Once reconstituted the vial should be protected from light. Discard reconstituted vaccine if not used
within four hours. Do not freeze. Discard if the vaccine has been frozen.

mResvia
Vaccine can be stored frozen between —40 °C and —15 °C. Prefilled plastic syringes may be stored
refrigerated between 2 °C and 8 °C for up to 30 days prior to use, after thawing.

Each syringe must be thawed before use, either in the refrigerator or at room temperature, following the
instructions in Table 7.

Prefilled syringes may be stored between 8 °C and 25 °C for a total of 24 hours after removal from
refrigerated conditions. Discard the thawed prefilled syringe if not used within this time. Do not refreeze
vaccines after thawing. Do not shake. Syringes should not be returned to the refrigerator after standing at
room temperature.
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TABLE 7.

Instructions for thawing vaccine for administration

Thaw in refrigerator

Thaw at room temperature

Carton of one prefilled
syringe in single blister pack

Carton of 10 prefilled
syringes in blister packs

Thaw between 2 °C and 8 °C for
60 minutes.

Let each prefilled syringe stand at
room temperature for between 10
and 20 minutes before administering
the vaccine.

Thaw between 2 °C and 8 °C for
155 minutes.

Let each prefilled syringe stand at
room temperature for between 10
and 20 minutes before administering

Thaw between 15 °C and 25 °C for
45 minutes.

If mResvia is thawed at room
temperature, the vaccine is ready to
be administered.

Thaw between 15 °C and 25 °C for
140 minutes.

If mResvia is thawed at room
temperature, the vaccine is ready to
be administered.

the vaccine.

When it is given

Pregnant women

CDC recommends pregnant women should be vaccinated in the RSV seasonal time frame: 1-2 months
before the start of the RSV season through to about 2—-3 months before it ends (i.e., September to
January). This is to protect babies against severe RSV disease at birth.

Pregnant women can be vaccinated from 32 weeks to 36 weeks of gestation. Vaccination after 36 weeks
and 6 days is unlikely to result in protection of the infant as there is not enough time for antibodies to
develop, cross the placenta, and confer protection to the infant.

Once a mother has received maternal RSV vaccine, vaccination is not recommended for subsequent
pregnancies.

This vaccine can be given during the same visit for Tdap and/or influenza.

Older adults

CDC recommends a single dose of RSV vaccine for adults 75 years and older to help prevent serious
RSV infection and hospitalization. It is also recommended for persons 60 years and older at increased
risk of severe RSV disease (i.e., those with chronic cardiovascular disease, chronic lung or respiratory
disease, end-stage renal disease requiring haemodialysis, chronic liver disease, chronic haematological
conditions, severe obesity, diabetes,! and neurological or neuromuscular conditions causing impaired
airway clearance or respiratory muscle weakness).

RSV vaccine can be administered at the same time as pneumococcal or shingles vaccines to reduce the
number of visits.

1 Diabetes mellitus complicated by chronic kidney disease, neuropathy, retinopathy, or other end-organ damage, or requiring treatment with

insulin or sodium-glucose cotransporter-2 (SGLT2) inhibitor.

IMMUNIZATION MANUAL. CARIBBEAN TEMPLATE: 2026 EDITION



Dosage, site, and route of administration

One dose of 0.5 ml is administered by intramuscular injection.

Precautions

Allow spacing of at least a week between rZV zoster vaccine.

Serious neurological conditions, including Guillain-Barré syndrome, have been reported after RSV
vaccination in clinical trials of older adults. It is unclear whether the vaccine caused these events.
Preterm birth and high blood pressure during pregnancy, including pre-eclampsia, have been reported
among pregnant people who received RSV vaccine during clinical trials. It is unclear whether these
events were caused by the vaccine.

Contraindications

Abrysvo should not be administered to a person with a history of severe allergic reaction, such as
anaphylaxis, to any component of this vaccine.

Moderate or severe acute illness, with or without fever.

Pregnancy for Arexvy and mResvia.

Adverse reactions

Pain at injection site.
Fatigue.

Headache.

Muscle pain.
Nausea.
Anaphylaxis.

For mResvia

Injection-site pain, fatigue, headache, myalgia, arthralgia, axillary (underarm) swelling or tenderness,
and chills.
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Rotaviral enteritis

Rotaviral enteritis — key information

Causative agent
Mode of transmission
Incubation period

Period of communicability

Signs and symptoms
Required reporting
Vaccine

Dose, presentation, and route

Recommended schedule

Target population

Contraindications?

Potential response to vaccination

Rotavirus
Faecal-oral route
1-3 days

During acute phase and until approximately 8 days after
onset of symptoms. Longer in immunocompromised
persons.

Diarrhoea, vomiting, dehydration
As surveillance unit requires
RotaTeq, Rotarix, Rotavac, ROTASIIL

RotaTeq: 2 ml oral dose dropped in the mouth from the
squeezable plastic tube.

Rotarix: 1.5 ml oral dose dropped in the mouth from the
squeezable plastic tube.

Rotavac: dose (0.5 ml) of fully thawed vaccine is
administered using the oral dropper.

ROTASIIL: reconstituted vaccine dropped in mouth through
applicator or syringe; also available in single-dose ready-to-
use liquid.

RotaTeq, Rotavac, and ROTASIIL: 3 doses
Rotarix: 2 doses

Doses given at 2 months, 4 months, and 6 months (for
3 dose schedule)

Children under 5 years old

Children with previous history of intussusception, allergic
reaction to previous dose, severe immunodeficiency

Fever, diarrhoea, vomiting, nasopharyngitis

Note: @ Further guidance can be found in section 4: Immunization of special groups.

Overview

Rotavirus infection is nearly universal, and the incidence is similar in developed and developing countries.

Rotavirus is the leading cause of severe dehydrating diarrhoea in children younger than 5 years. Globally,

rotavirus gastroenteritis causes substantial morbidity and mortality.

The rotavirus is a double-stranded RNA virus and is prone to reassortment. Reassortment occurs if host

cells are infected with two different strains. This results in the wide variety of rotavirus strains, which
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are typed using a 171-gene typing system. The organisms are very stable and may remain viable in the
environment for weeks or months if not disinfected. The reservoir is probably humans.

The animal rotaviruses do not produce disease in humans; rotaviruses identified in humans appear to be
quite distinct from those found in animals. Data from developing countries show there are several strains
of rotavirus circulating in the population simultaneously. The prevalent strains in a geographical area vary
by season.

Transmission

Rotavirus enters the body through the mouth and affects the mature enterocytes on the tips of the small
intestinal villi. Infection may result in decreased intestinal absorption of sodium, glucose, and water, and
decreased levels of intestinal lactase, alkaline phosphates, and sucrase activity, and lead to isotonic
diarrhoea.

The spread is probably faecal—oral and possibly through contact or respiratory route. Although rotavirus
does not effectively multiply in the respiratory tract, it may be encountered in respiratory secretions.
There is some evidence that rotavirus may be present in contaminated water.

The period of communicability is mainly during the acute stage of disease and later while virus shedding
continues. Rotavirus is not usually detectable after about the eighth day of infection, although excretion
of virus for >30 days has been reported in immunocompromised patients.

Signs and symptoms

The incubation period for rotavirus diarrhoea is approximately 24—72 hours, and the clinical features vary
dependent on whether it is the first infection or a reinfection. Diarrhoea is uncommon in infected infants
under 3 months of age. The first infection after 3 months of age is usually the most severe. Susceptibility
is greatest between 6 and 24 months of age. By age 3 years, most individuals have acquired rotavirus
antibody.

The clinical spectrum of rotavirus disease is wide, ranging from transient loose stools to severe
diarrhoea and vomiting causing dehydration, electrolyte disturbances, shock, and death if rehydration
is not provided. In typical cases, onset of disease is abrupt, with fever and vomiting followed by watery
diarrhoea. Clinical features are nonspecific and confirmation of a diarrheal illness as due to rotavirus
requires laboratory testing. Symptoms last for an average of 3—7 days.

Immunocompromised individuals are at particular risk for prolonged rotavirus antigen excretion and
intermittent rotavirus diarrhoea.

Complications

Rotavirus infection in infants and young children can result in severe diarrhoea, dehydration,
electrolyte imbalance, and metabolic acidosis. Severe illnesses may include neurological symptoms.
Immunocompromised individuals are at particular risk for prolonged rotavirus antigen excretion and
intermittent rotavirus diarrhoea.
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Treatment
There is no specific treatment, but supportive therapy is provided as required. Parental education
regarding prevention and management of diarrhoea and dehydration is crucial.

Prevention
Prevention programmes include the promotion of early and exclusive breastfeeding, handwashing,
improved water supply, and sanitation to reduce rotavirus infections.

Vaccine

Rotavirus vaccines are oral, consisting of live attenuated rotavirus strains of human and/or animal
origin (33). Several vaccines are available but four are widely used: RotaTeq, Rotarix, Rotavac, and
ROTASIIL. The characteristics of each are listed in Table 8.

TABLE 8. Summary of available rotavirus vaccines

Vaccine  Description Formulation (dose) Storage Dosage and route
of administration

RotaTeq  Pentavalent vaccine Liquid (2 ml) 2 °C-8°C and protected 3 oral doses
(liquid) (5 reassortant rotaviruses from light. 4-10 weeks

developed from human and apart

bovine strains) Should be used as soon

as possible after removal

Single-dose squeezable plastic from refrigeration.

tube
Rotarix Monovalent vaccine developed Liquid (1.5 ml) 2 °C-8°Cand protected 2 oral doses
(liquid) from a strain isolated from a case from light. Do not freeze. 4 weeks apart

of infantile gastroenteritis.
Should be used

Single-dose squeezable plastic immediately after
tube or a strip of 5 single-dose opening.
plastic tubes

Rotavac ~ Monovalent naturally occurring Frozen liquid —-20 °C long term 3 oral doses
(frozen reassortant strain containing (0.5ml) 4 weeks apart
liquid) human and bovine genes. 2°C-8°C for 6 months

5-dose and 10-dose vials with Once opened should be

oral droppers. keptat 2 °C-8 °C and

discarded after 6 hours.

136 IMMUNIZATION MANUAL. CARIBBEAN TEMPLATE: 2026 EDITION



TABLE 8. Summary of available rotavirus vaccines (continued)

Vaccine  Description Formulation (dose) Storage Dosage and route
of administration

ROTASIIL  Pentavalent vaccine (5 single Lyophilized (2.5 ml) 2 °C-8 °C; diluent should 3 oral doses
gene [VP7] substitution not be frozen but kept 4 weeks apart
reassortants between human cool.
strains and the bovine UK strain). Reconstituted

Thermostable Up to 25 °C for vaccine should
1-dose vial, 2-dose vial, or single-  Iyophilized (2.5 ml) 30 months. Diluent should  be used
dose squeezable plastic tube. not be frozen but kept immediately.
cool.
Liquid (2 ml)

2 °C-8 °C and protected
from light. Do not freeze.

When it is given

WHO recommends that the first dose of rotavirus vaccine be administered as soon as possible after

6 weeks of age. A minimum interval of four weeks should be maintained between doses. RotaTeq, Rotavac,
and ROTASIIL should be administered in a three-dose schedule, while a two-dose schedule should be used
for Rotarix. A recommended schedule is included in Table 1.

Do not repeat dose if infant spits out or regurgitates vaccine, and administer the rest of doses on schedule.

The vaccination series should be completed with the same product; however, if the product used for
previous doses is unknown or unavailable, the series should be completed with any available vaccine.
There is no need to restart the schedule. A series completed with different vaccines or including doses of
unknown vaccine should be completed with three doses.

Children under 24 months who have missed a dose or have not started the series should be vaccinated.

If the series was interrupted there is no need to repeat previous doses, and the schedule should be
completed. This WHO-recommended upper age limit for rotavirus vaccination is higher than the age
restrictions indicated in the product information for Rotarix, RotaTeq, and Rotavac and thus constitutes an
off-label recommendation for these products.

Rotavirus vaccinations may be administered simultaneously with other childhood vaccines. Oral rotavirus
vaccines have been shown to have a pain mitigating effect, and it may be useful to administer these prior
to injectable vaccines also required at the visit.

Dosage, site, and route of administration

Rotateq: Three doses are given orally. Each dose is administered as a single 2 ml oral dose dropped in
the mouth from the squeezable plastic tube that contains the vaccine. Administer as soon as possible
after it is removed from refrigeration.

Rotarix: Two doses are given orally. Each dose is administered as a single 1.5 ml oral dose dropped in
the mouth from the squeezable plastic tube that contains the vaccine. Administer as soon as possible
after it is removed from refrigeration.
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Rotavac: Three doses are given orally. Each dose (0.5 ml) of fully thawed vaccine is administered using
the oral dropper.

ROTASIIL: Three doses are given orally. The lyophilized vaccine is reconstituted with the buffered
diluent of citrated sodium bicarbonate and administered orally using an applicator/syringe. The liquid
formulation is a ready to use liquid in a single-dose squeezable plastic tube.

Contraindications

e Children with a previous history of intussusception.

* Severe allergic reaction including anaphylaxis to a previous dose.

e Severe immunodeficiency, including severe combined immunodeficiency.

e 0Ongoing acute gastroenteritis or fever with moderate to severe illness; immunization should be
postponed.

Precautions

* Altered immunocompetence other than severe combined immunodeficiency.

* Immunocompromised household member is afforded protection by vaccination of young
children in the household. This outweighs the small risk of transmitting vaccine virus to the
immunocompromised household member. Household members should employ hygienic measures
such as good handwashing after contact with the faeces of the vaccinated infant.

e Chronic gastrointestinal disease.

e Spina bifida or bladder exstrophy.

Adverse reactions

« No serious adverse reactions have been reported. Other reactions noted:
* Fever.

* Diarrhoea.

* Vomiting.

* Nasopharyngitis.
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Rubella (German measles)

Rubella — key information

Causative agent

Mode of transmission

Incubation period
Period of communicability

Signs and symptoms

Required reporting

Vaccine

Dose, presentation, and route
Recommended schedule
Target population

Contraindications?

Potential response to vaccination

Rubella virus
By contact with infected nasopharyngeal secretions.

Infants with congenital rubella syndrome (CRS) shed rubella virus in
pharyngeal secretions and urine.

12-23 days
7 days before until 7 days after onset of the rash

Rash, low-grade fever, mild pink eye (redness or swelling of the white of the
eye), enlarged lymph nodes, cough, and runny nose

Notifiable disease

MMR

0.5 ml of reconstituted vaccine administered by subcutaneous injection
2 doses given at 12 and 18 months of age

Children under 2 and women of childbearing age

Pregnancy

Severe allergy to neomycin or kanamycin

Immunocompromised persons

Malaise, fever, and/or a rash.

Alert parents of possible febrile seizure risk, particularly for those with a
history of seizure.

Note: @ Further guidance can be found in section 4: Immunization of special groups.

Overview
Rubella is a mild viral infection with a transient rash. Rubella is a communicable disease of limited

duration and the rash mimics measles.

Congenital rubella syndrome (CRS)

Babies born to mothers who had rubella during the first trimester of pregnancy have an 80-90% risk of

congenital rubella syndrome. The clinical manifestations of congenital rubella syndrome are as follows:

Central nervous system: microcephaly, intellectual disability, meningoencephalitis.

Eyes: cataracts, glaucoma, retinitis.

Ear defects: deafness that may be bilateral or unilateral.

Heart conditions: pulmonary artery stenosis, patent ductus arteriosus.

There may be problems of the liver and spleen such as hepatosplenomegaly or hepatitis.

During the pregnancy the foetus may have intrauterine growth restriction, and the newborn may fail to

thrive.

Blood conditions such as purpura and thrombocytopenia.

VACCINE-PREVENTABLE DISEASES



140

e The pancreas may be affected resulting in diabetes mellitus.
e Conditions of the lungs in the newborn may result in interstitial pneumonitis.
e The thyroid may be affected resulting in hypothyroidism.

Diagnosis of rubella and congenital rubella syndrome

Diagnosis is confirmed by laboratory testing. A 3 ml sample of blood should be withdrawn from the
suspected case and allowed to clot, and the serum should be extracted and placed in a labelled tube.
The necessary forms should be filled out. The forms and labelled tube with serum should be sent to the
laboratory for testing and confirmation. If the sample is taken from a pregnant woman on day 1 or 2

of the rash, a second sample may be required two weeks after the first, and so she should be asked to
return in two weeks.

Transmission

Rubella virus is transmitted primarily via the nasopharyngeal secretions of infected persons. The
infection is spread by droplet or direct contact with patients or by indirect contact with articles

freshly soiled with discharges from nose and throat, with blood, urine, or faeces. Following respiratory
transmission of rubella virus, replication of the virus is thought to occur in the nasopharynx and regional
lymph nodes. Viremia occurs 5—7 days after exposure, with spread of the virus throughout the body.

In congenital rubella syndrome (CRS), transplacental infection of the foetus occurs during viraemia.
Foetal viraemia occurs through destruction of cells, as well as mitotic arrest.

Although rubella is moderately contagious, infants with CRS can shed large quantities of virus from
bodily secretions for up to one year and can therefore transmit rubella to susceptible persons caring for
them.

Signs and symptoms

The incubation period varies from 12 to 23 days.
Symptoms are often mild, and 30—50% of cases may
have subclinical or unapparent infection.

In children, rash is usually the first manifestation
and a prodrome is rare. The rash may be a faint, fine,
discrete maculopapular rash, which appears first on
the face then spreads rapidly to the neck, trunk, and
extremities. The rash usually disappears by the third

. . L. . Source: Centers for Disease Control and Prevention. Image Library.
day. The rash is occasionally pruritic. In older children [date unknown] [cited 20 March 2026, Available from:

and adults, there is often a 1-5 day prodrome with WWWIMMUNIZe.org.
low-grade fever, malaise, swollen glands, and upper

respiratory infection preceding the rash. Lymphadenopathy may begin one week before the rash and
lasts for several weeks. Postauricular, posterior cervical, and suboccipital nodes are commonly involved.

The disease is so mild that persons affected rarely seek medical advice.
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Arthralgia and arthritis occur frequently in adults
and may be considered as a part of the illness as
opposed to a complication. Other symptoms that
may occur are conjunctivitis or orchitis.

Complications

Complications are uncommon but tend to occur

more often in adults than in children. The main

COIT]pHCEItiOﬂS are. Source: Centers for Disease Control and Prevention. Image Library.

* Arthralgia/arthritis: This may occur in up to [date unknown] [cited 20 March 2026]. Available from: www.immunize.org.
70% of women who contract rubella but is rare
in children or adult males. The fingers, wrists, and knees tend to be affected. The joint symptoms tend
to occur at about the same time or shortly after appearance of the rash and may last for up to one
month. Chronic arthritis is rare.

e Encephalitis: This occurs in 1 in 5000 cases and more frequently in adults than in children.

* Haemorrhagic manifestation: This manifestation occurs at an approximate rate of 1 per 3000 cases,
occurring more often in children than in adults. The haemorrhagic manifestation may be secondary
to low platelets and vascular damage, with thrombocytopenic purpura being the most common sign.
Gastrointestinal, cerebral, or intrarenal haemorrhage may occur. Most patients recover.

e Orchitis, neuritis, and a rare late syndrome of progressive panencephalitis are also complications.

Treatment
There is no treatment for the acute condition. Supportive therapy is geared towards relief of symptomes.

Prevention

The prevention of rubella involves immunization with rubella vaccine of the susceptible population, that
is, children and adults. Effort should be made to identify and vaccinate susceptible adolescents and
adults (males and females), with emphasis on women of childbearing age who are not pregnant. Rubella
vaccination programmes are geared towards the prevention of CRS. For the pregnant woman, rubella
can be a disastrous disease in the early gestation period, leading to foetal death, premature delivery, and
an array of congenital defects. Spontaneous abortion and stillbirth are common.

Vaccine

The vaccine commonly used in the Caribbean is the combination measles, mumps, and rubella (MMR)
vaccine. This is a freeze-dried preparation containing live attenuated measles, mumps, and rubella
vaccines. Two different strains of mumps virus may be used in the production of the vaccine: the Urabe
strain or the Jeryl Lynn strain. The vaccine comes in powder form together with a diluent. Before it can
be used it must be reconstituted with the diluent supplied by the manufacturer. The diluent should be
cold when doing reconstitution. MMR vaccine should be used within six hours of reconstitution.

Rubella vaccine is also available as monovalent vaccines or in a combination with measles (MR) vaccine.
The characteristics such as storage, administration, indication, contraindication, and adverse events for
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the vaccines are similar, whether administered as monovalent vaccines or in combination with other
vaccines such as in the MMR vaccine.

Storage
MMR vaccine and diluent should be stored at a temperature between 2 °C and 8 °C. MMR vaccine is not
damaged by freezing. Do not freeze diluent. Reconstituted vaccines should be stored in the dark.

When it is given
MMR vaccine is usually given as soon as possible after 12 months of age, and both doses are ideally
administered before 2 years of age.

Maternal antibodies against measles last longer than other antibodies, so immunization with MMR
vaccine is often not effective before 9 months of age. However, in special situations, for instance in
urban areas with high measles transmission or where children under 9 months of age are contracting
measles, two doses may be given — at 6 months and 12 months of age.

Dosage, site, and route of administration

A standard dose of 0.5 ml of reconstituted vaccine is administered into the deep subcutaneous layer of
the upper arm or anterolateral thigh. Two doses are administered: the first dose at 12 months of age, and
the second dose at 18 months of age.

Contraindications

e Acute or febrile illness; immunization should be postponed.

* Malignant untreated disease or altered immunity; treatment with immunosuppressive drugs or X-ray
therapy or high-dose steroids.

* Severe allergies to neomycin or kanamycin.

*  MMR vaccine should not be given within three months of an injection of immunoglobulin.

e The vaccine should not be given to patients receiving high-dose corticosteroid or immunosuppressive
treatment, including general radiation, or those suffering from malignant conditions of the
reticuloendothelial system such as lymphoma, leukaemia, Hodgkin lymphoma, or where the normal
immunological mechanism may be impaired; for example, as in hypogammaglobulinemia.

e Rubella vaccine should not be given to a woman known to be pregnant.

Adverse reactions

* Malaise, fever, and/or a rash may occur about a week after immunization and last about 2—3 days.

* Febrile convulsions have occurred in 1/1000 children after measles vaccine.

e Parotid swelling occurred in about 1% of children up to 4 years, usually in the third week and
occasionally later.

*  Mumps meningoencephalitis occurs at a rate of approximately 1 case per 300 000 distributed doses
of vaccine using the Urabe mumps strain. The rate following Jeryl Lynn strain is negligible.

e Thrombocytopenia, which is usually self-limiting, is occasionally associated with the rubella
component.

» Parents should be told about possible symptoms and given advice for reducing fever, including the
use of antipyretics, for example, paracetamol, in the period 5—10 days after immunization. Parents
should also be reassured that the post-immunization symptoms are not infectious.
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Tetanus

Tetanus - key information

Causative agent Clostridium tetani

Mode of transmission Contaminated soil or dung enters a wound or cut

Incubation period 3 days—3 weeks

Period of communicability Not passed from person to person

Signs and symptoms Muscular stiffness in the jaw, stiffness of the neck, difficulty in swallowing,

stiffness of the stomach muscles, muscle spasms, sweating, and fever

Required reporting Notifiable disease

Vaccine DTP, Td, pentavalent, hexavalent

Dose, presentation, and route 0.5 ml administered by intramuscular injection
Recommended schedule 3 primary doses given at 2, 4, and 6 months

3 booster doses given at 12-23 months, 4-7 years, and 9-15 years.
Target population Children, women of childbearing age

Contraindications? Acute or febrile illness
Severe local or general reaction to previous dose

DTP vaccine should not be given to children over 7 years of age

Potential response to vaccination  Fever, swelling and redness at injection site, small painless nodule at injection
site

Note: @ Further guidance can be found in section 4: Immunization of special groups.

Overview

Tetanus is an acute and often fatal disease caused by Clostridium tetani, an organism that produces a
very potent neurotoxin. The toxin poisons the nerves that control the muscles, which causes stiffness. In
tetanus or lockjaw, the muscles of the affected person all contract, making the body stiff. The disease is
particularly common and serious in newborn babies. When it occurs in newborn babies (neonatal period),
it is called neonatal tetanus.

C. tetani bacteria are found throughout the environment. The bacteria grow in dead tissue, for instance,
in a wound or in a baby’'s umbilical cord. C. tetani is common in the environment, often occurring in soil
containing manure. The bacteria form spores that can survive in the environment for years.

Wounds with devitalized tissue or deep puncture wounds are at greatest risk of becoming infected with
the bacteria.

People of all ages can contract tetanus. Neonatal tetanus kills about 25 000 babies worldwide every year.
Almost all babies who contract the disease die.
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Transmission

Tetanus is not transmitted from person to person. A person may become infected if soil or dung enters
a wound or cut. This may happen, for example, if a wound is made with a dirty tool. Tetanus germs

are likely to grow in deep puncture wounds caused by dirty nails, needles, barbed wire, thorns, wood
splinters, and animal bites.

A newborn baby may become infected if the knife, razor, or other instrument used to cut the umbilical
cord is dirty. Infection may also occur if cow dung or ash is used to dress the cord, or if soil enters the
baby’'s navel. If the hands of the person delivering are not clean the baby may become infected. Infants
and children may also contract tetanus when dirty instruments are used for circumcision, scarification,
and skin piercing, and when dirt, charcoal, or other unclean substances are rubbed into a wound.

Signs and symptoms

In newborn babies the symptoms usually appear
4-14 days after birth. The incubation period is usually
between 3 and 10 days but may be as long as three
weeks. The shorter the incubation period, the higher
the risk of death.

Muscular stiffness in the jaw is a common first sign.
This is followed by stiffness of the neck, difficulty in
swallowing, stiffness of the stomach muscles, muscle

. Source: WHO. Image Library. [unknown date] [cited 20 March 2026).
spasms, sweating, and fever. Available from: www.immunize.org.
Newborn babies with tetanus appear normal at birth but stop sucking 3—10 days later. At 5-13 days
the babies are still not breastfeeding, the whole body becomes stiff, severe muscle contractions and
convulsions occur, and death follows in most cases.

Complications

Fractures of the spine or other bones may occur as a result of muscle spasms and convulsions.
Abnormal heartbeat, coma, as well as pneumonia and other infections may occur. Death is particularly
likely in the very young and old age groups.

Treatment

Wounds should be thoroughly cleaned and dead tissue should be removed. For persons with wounds
that are neither clean nor minor and who are not fully protected against tetanus, tetanus immune
globulin (TIG) should be given. Antibiotics may also be used.

Supportive care may be required for patients who have tetanus, such as keeping in dark quiet spaces
and medication to control muscle spasms. If muscle spasms occur, a safe airway needs to be
maintained and mechanical ventilation may be required.

Persons who recover from tetanus do not have natural immunity.
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Prevention

The prevention of neonatal tetanus requires women of childbearing age to receive tetanus toxoid-
containing vaccine. This results in protection of the mother and tetanus antibodies being transferred
across the placenta to the foetus. Infants are thus protected against the disease at birth. Clean practices
during delivery and clean wound care are also very important in preventing tetanus.

Tetanus immune globulin is recommended as prophylaxis in persons who are incompletely vaccinated
and persons who have a dirty wound. For immunized adults who have received five doses, at the time of
tetanus-prone injury one dose of tetanus vaccine should be administered. A tetanus-prone injury is:
* Any wound or burn sustained more than six hours before surgical treatment of the wound or burn.
* Any wound or burn at any interval after injury that shows one or more of the following characteristics:
- A significant degree of devitalized tissue;
- Puncture-type wound;
- Contact with soil or manure likely to harbour tetanus organisms;
- Clinical evidence of sepsis.

Vaccine

Tetanus vaccines contain inactivated toxins of the toxigenic strains of C. tetani. The toxins are inactivated
by formaldehyde, followed by several steps of purification and sterilization. To increase the potency the
toxins are attached to an adjuvant.

Similarly to diphtheria toxoid, tetanus toxoid potency is expressed in international units (IU). WHO
specifies that children should be vaccinated with tetanus vaccines of potency 40 U per dose or greater.
When tetanus toxoid vaccines are given as a booster to older children and adults, the minimum potency
may be lower (34).

The vaccine is available as a single antigen vaccine or in combination with other antigens including
diphtheria, pertussis, hepatitis B, Hib, and IPV. The most common formulations used are DTP and
pentavalent (DTP-Hib-Hep B). A hexavalent formulation is also available: DTP-IPV-Hib-Hep B.

For booster dosing, formulations are available with a lower concentration of diphtheria toxoid in addition
to the tetanus toxoid (Td).

Paediatric DTP and DT formulations are licensed for use from 6 weeks of age. Adult formulations —
i.e., low-dose diphtheria toxoid (Td) and Tdap — are licensed for use from 5 years and 3 years of age,
respectively.

Storage
All tetanus toxoid-containing vaccine is stored between 2 °C and 8 °C. It must not be frozen. Do not use if
frozen.
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When it is given

Infants

A primary series of three doses of tetanus toxoid-containing vaccine is recommended, with the first
dose given as early as 6 weeks of age. The doses should be given at a minimum interval of four weeks
between doses, with the third dose given by 6 months of age. The following schedule can be used:

* 2 months;

* 4 months;

* 6 months.

The primary series is followed by three booster doses, preferably started in childhood and completed
by adolescence. It is recommended that the booster doses are given at 12-23 months, 4-7 years, and
9-15 years of age. The ideal interval between doses is four years. A total of six doses of tetanus toxoid-
containing vaccines should be administered for a person to be considered fully immunized if started in
childhood, or five doses if started in adolescence/adulthood.

The age-appropriate tetanus toxoid vaccine should be used. DTP vaccine should not be given to children
over 7 years of age. Paediatric DT is usually given to children 5-10 years of age, and adult Td is generally
used for primary immunization and booster doses in persons over 10 years of age.

Adults (not pregnant) and children over 7 years

A primary series of three doses of tetanus toxoid-containing vaccine is recommended with a minimum
interval of four weeks between each dose. If there is no record of diphtheria immunization either, then

three doses of Td vaccine should be given. Two boosters follow the primary series, with the first given

10 years after completion of the primary series and the second, 10 years after the first booster.

A dose of tetanus toxoid-containing vaccine is also given if the patient has a tetanus-prone injury
(detailed in the prevention section).

Pregnant women

To reduce the risk of neonatal tetanus, tetanus-containing vaccine is recommended for all women of
childbearing age. Susceptible pregnant women are routinely recommended combined tetanus and
diphtheria toxoid to assist in this effort. Pregnant women who are not immunized or partially immunized
are considered susceptible in circumstances where risk of neonatal tetanus exists.

Non-immunized pregnant women should receive at least two doses of tetanus toxoid; however, a total of

five doses according to the following schedule will confer lifelong protection:

« First dose given at first contact or as early as possible during pregnancy.

* Second dose given four weeks after the first and preferably at least two weeks before delivery.

e Third dose could be given 6—12 months after the second, or during her next pregnancy.

e The additional two doses could be given at least at annual intervals when the mother is in contact
with the health service or during her subsequent pregnancies.

Pregnant women who are partially immunized should complete the series.
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For women previously immunized during childhood, five doses are recommended before delivery. Two

doses during pregnancy are recommended with an interval of least four weeks, with the second given at

least two weeks before delivery. If four doses were administered previously in childhood/adolescence,

then only one dose is recommended during the pregnancy. A sixth dose is needed to be considered fully

immunized. This booster can be given at least one year after the fifth dose.

Dosage, site, and route of administration
The standard dose of tetanus toxoid-contacting vaccines is 0.5 ml. This is administered intramuscularly

in the anterolateral thigh of infants and in the deltoid muscle in older age groups.

Contraindications

Acute or febrile illness.

DTP vaccine should NOT be given to children over 7 years of age (that is, the pertussis component)

or to children who have suffered a severe reaction to a previous dose of this vaccine. Instead, a

combination of diphtheria and tetanus toxoids (paediatric DT) should be given.

A history of severe local or general reaction to a preceding dose.

Adverse events
For DTP

Fever.
Pain, redness, or swelling at the injection site.

A painless nodule may form at the injection site but usually disappears without sequelae.

More severe neurological conditions, including encephalopathy and prolonged convulsions, resulting

in permanent brain damage and death have been reported after pertussis vaccine.

Febrile convulsions. If this occurs after a dose of triple vaccine, a doctor’s advice should be sought

before continuing with any immunization. Such children are at increased risk of further febrile

convulsions following subsequent immunizations. However, these risks can be minimized by

appropriate measures to prevent fever, and immunization is recommended.

For paediatric DT

Swelling and redness at the injection site are common.
Malaise, transient fever, and headache may also occur.

A small painless nodule may form at the injection site but usually disappears without sequelae.

Severe anaphylactic reactions are rare.

For adult Td

Swelling and redness at the injection site are common.
Malaise, transient fever, and headache may also occur.

A small painless nodule may form at the injection site but usually disappears without sequelae.

Severe anaphylactic reactions are rare.
Neurological reactions have been reported occasionally.

Pregnant women may have mild pain, redness, warmth, and swelling for 1-3 days at the injection

site. Persistent nodules at the injection site may arise if the injection is not given deep enough. This

reaction may be more common after later doses than earlier ones.
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e General reactions in pregnant women include headache, lethargy, malaise, myalgia, and fever. These
are uncommon.

¢ Pregnant women may have an acute anaphylactic reaction, and urticaria may occasionally occur, and,
rarely, peripheral neuropathy.

Neonatal tetanus

Neonatal tetanus is a serious health problem in many developing countries where maternity care
services are limited and immunization against tetanus is inadequate. In recent times, the incidence rate
of neonatal tetanus has declined considerably in many developing countries due to immunization of
women of childbearing age with tetanus toxoid. However, in spite of this decline, deaths due to neonatal
tetanus still occur annually in the developing world. Most newborn infants with tetanus were delivered
outside a hospital to non-immunized mothers by a traditional birth attendant.

The disease usually occurs through introduction via the umbilical cord of tetanus spores during delivery
by cutting the cord with an unclean instrument, or after delivery by “dressing” the umbilical stump with
substances heavily contaminated with tetanus spores, frequently as part of natal rituals.

In neonates, inability to nurse is the most common presenting sign. Neonatal tetanus is typified by a
newborn infant who sucks and cries well for the first few days after birth and subsequently develops
progressive difficulty and then inability to feed because of trismus (lockjaw), generalized stiffness with
spasms or convulsions, and opisthotonus (severe muscular spasm causes the head, neck, and spine to
arch backward in a rigid position). The average incubation period is about 6 days, with a range from 3 to
28 days. Overall, neonatal tetanus case-fatality rates are very high; among cases with short incubation
periods, these exceed 80%.

Prevention of neonatal tetanus can be achieved by a combination of two approaches: by improving
maternity care with emphasis on increasing the immunization coverage of women of childbearing age
(especially pregnant women) with tetanus toxoid, and on increasing the proportion deliveries attended by
trained attendants.

Important control measures include licensing of midwives; providing professional supervision and
education as to methods, equipment, and techniques of asepsis in childbirth; and educating mothers,
relatives, and attendants on the practice of strict asepsis of the umbilical stump of newborn infants. The
latter is especially important in any lesser-developed areas where strips of bamboo are used to sever the
umbilical cord and where ashes, cow dung poultices, or other contaminated substances are traditionally
applied to the umbilicus.

In those areas, any woman of childbearing age visiting a health facility should be screened and offered
immunization, no matter what the reason for the visit.
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Tuberculosis

Tuberculosis - key information

Causative agent

Mode of transmission

Incubation period
Period of communicability

Signs and symptoms

Required reporting

Vaccine

Dose, presentation, and route

Recommended schedule

Target population

Contraindications?

Potential response to vaccination

Mycobacterium tuberculosis

Airborne droplets caused when a person with pulmonary tuberculosis (TB)
coughs.

People with latent TB infection and non-pulmonary TB disease are not
infectious.

1-12 weeks
Can be years with untreated pulmonary TB

Vary with age, immune status, site of infection and severity of disease.

Classic symptoms include chronic cough, moderate fever, night sweats,
fatigue, reduced appetite, and weight loss.

All active TB infections should be reported to the Chief Medical Officer
through the established surveillance system.

Bacille Calmette—Guérin (BCG) live attenuated bacterial vaccine

Intradermal injection. The standard dose of reconstituted vaccine is 0.05 ml
for infants aged <1 year.

Infants should be vaccinated at birth or as soon after birth as possible. Can
be administered with birth dose Hep B.

Children under 2 years

Persons who are allergic to any component of the vaccine.
Pregnant women.

Immunocompromised persons including:
- Congenital cell-mediated or severe combined immunodeficiency;

Immunodeficiency syndromes (e.g., HIV/AIDS, known or suspected
congenital immunodeficiency, leukaemia, lymphoma, or other malignant
disease);

Patients undergoing immunosuppressive treatment (e.g., corticosteroids,
alkylating agents, biological response modifiers, antimetabolites,
radiation);

Infants exposed to immunosuppressive treatment in utero or via
breastfeeding.

A scar at the site of vaccination is common, occurring in approximately
90-95% of persons vaccinated.

Note: @ Further guidance can be found in section 4: Immunization of special groups.
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Overview

Tuberculosis (TB) is caused by the bacterium Mycobacterium tuberculosis and is of global importance,
with almost 2 billion people estimated to be infected. Of these, 5-15% will develop active TB during their
lifetime. The disease usually attacks the lungs, but other parts of the body, including the bones, joints,
and brain, can also be affected.

There is a difference between tuberculosis infection and disease. People with the infection only do not
feel ill and have no symptoms. The infection may last for a lifetime, and the infected person may never
develop the disease. Persons with the infection but not the disease cannot spread the infection to others.

People of all ages can contract tuberculosis. It spreads rapidly, particularly in crowded and poorly
ventilated conditions. Individuals who use tobacco, are infected with HIV, are malnourished, or have
diabetes are predisposed to TB.

Transmission

Transmission occurs when a person with an active pulmonary TB cough expels the bacterium into the
air via airborne droplets. A person inhaling air that contains the bacterium may become infected. TB can
spread rapidly where people are living in crowded conditions, have difficulty in obtaining medical care,
and are poorly nourished.

In some areas it is possible to become infected from cattle with the disease, for instance by consuming
unpasteurized milk.

The incubation period is 1-12 weeks but the infection may persist for months or years before the
disease develops. A person with the disease can infect others for several weeks after beginning
treatment. The risk of developing TB is highest in children under 5 years and in very old people, although
anyone may be affected. Children who develop TB disease usually do so within one year of becoming
infected; therefore, childhood TB can be used as an indicator of ongoing M. tuberculosis transmission in
a community. Persons with a weakened immune system, for instance people with HIV/AIDS, are more
likely to develop the disease than are those with normal immune systems, once infected.

Concerns about TB have been heightened recently because some strains of M. tuberculosis have
developed resistance to drugs.

Signs and symptoms

The symptoms of TB include general weakness, weight loss, fever, and night sweats. In TB of the lungs
(pulmonary TB) the symptoms include persistent cough, coughing up blood, and chest pain. However, in
young children the only sign of pulmonary TB may be stunted growth or failure to thrive. Other signs and
symptoms depend on the part of the body that is affected, immune status, age, and severity of disease.
For instance, in TB of the bones and joints there may be swelling, pain, and crippling effects in the hips,
knees, or spine.
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Complications
TB weakens the body generally, increasing the likelihood that the affected person will contract other
diseases or that existing disease will become more severe.

Children under 2 years are at higher risk of developing severe disseminated disease associated with a
high rate of mortality. In some instances, especially in young children, haematogenous spread may result
in severe primary disease, including miliary TB and TB meningitis.

Treatment

People with TB must complete a course of treatment, which usually includes taking two or more
anti-tuberculosis drugs for at least six months (refer to national TB clinical management guidelines).
Unfortunately, some people fail to take the medications as prescribed or to complete the course of
therapy, or may be given ineffective treatments. This may lead to multidrug-resistant TB, which can be
spread to other people.

Prevention

The best protection available for children against tuberculosis infection is immunization with the BCG
(Bacille Calmette—Guérin) vaccine. In persons who have been thus immunized, it is impossible to
determine whether a positive tuberculin skin-test reaction is caused by the immunization or by infection
with the TB bacterium. However, such individuals can be further examined to determine whether infected
or not.

Due to the emphasis placed on control and prevention activities over the years, TB mortality and
morbidity have declined. Goal 3 of the Sustainable Development Goals includes bringing TB epidemics
to an end by 2030. A three-pillar strategy has been identified to support efforts to achieve this goal.
The three pillars are: early detection and treatment for all TB patients and prevention for populations at
risk (including vaccination against TB); policies and supportive systems to strengthen health and social
sectors in order to prevent and end TB; and a call for intensified research and innovation.

Vaccine

BCG vaccine contains live attenuated Mycobacterium bovis (2). This is a freeze-dried preparation

that comes in powder form. Before use, it must be reconstituted with the accompanying diluent. The
reconstituted vaccine is even more sensitive to heat than the powder and must therefore be used within
six hours or it has to be discarded.

How it is stored

BCG vaccine and diluent are stored at temperatures between 2 °C and 8 °C. The vaccine should not be
exposed to direct sunlight or heat; however, it is not damaged by freezing. Store BCG vaccine and its
diluents side-by-side in the refrigerator or vaccine carrier.
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When it is given

BCG vaccine is given at birth or as soon as possible thereafter. It can be given with the hepatitis B birth

dose. The vaccine should be used with caution in HIV-exposed newborns. It can be administered to all

HIV-exposed newborns except those defined as high-risk outlined as follows:

* A woman who is poorly adherent or non-adherent to antiretroviral (ARV) treatment before and during
pregnancy.

* New HIV diagnosis in a pregnant or breastfeeding woman with a prior negative HIV test during
pregnancy.

e HIV exposure (maternal HIV infection) first identified at delivery or in the postpartum period in
a breastfed infant; if the rapid test is positive, indeterminate, or inconclusive, or if HIV status is
unknown, then manage as high risk.

 If viral load testing is not available, a pregnant HIV-infected woman commencing ARV (or switching
ARV due to virologic failure) within four weeks before delivery; or

e If viral load testing is available, a pregnant woman whose viral load exceeds 1000 copies/ml within
four weeks before delivery.

BCG vaccination can also be delayed until the receipt of two negative HIV DNA PCR results to reduce the
risk of disseminated vaccine-related BCG in a potentially HIV-infected newborn.

Universal vaccination of all healthy neonates is recommended for countries with a high incidence of
TB and/or high leprosy burden. Countries with low incidence can choose to implement a selective
vaccination strategy focusing on high-risk groups (i.e., neonates born to parents/close contacts with
current or previous TB, neonates born to households with contacts from countries with high incidence).

Dosage, site, and route of administration

The standard dose of reconstituted vaccine is 0.05 ml for infants under 1 year, and 0.1 ml for infants

1 year and older. It is usually injected in the dermis (top layer) of the skin (intradermal) of the upper right
arm. Health workers use the same place on every child for BCG injections so that everyone knows where
to look for the scar.

When BCG vaccine is injected, a small, raised lump appears at the injection site. This usually disappears
within 30 minutes. After approximately two weeks a red sore develops that is 10 mm in diameter (the
size of the end of an unsharpened pencil). The sore remains for another two weeks and then heals. A
small scar, about 5 mm across, remains. This is a sign that the child has been effectively immunized.

Contraindications

e Persons known to be allergic to any component of the vaccine.

e Persons with congenital cell-mediated or severe combined immunodeficiency syndromes (e.g.,
HIV/AIDS, known or suspected congenital immunodeficiency, leukaemia, lymphoma, or other
malignant disease).

e Treatment involving high-dose corticosteroids or other immunosuppressive treatment, including
general radiation, alkylating agents, biological response modifiers, and antimetabolites.

e Impairment of the normal immunological mechanism, as in hypogammaglobulinemia.
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Infants exposed to immunosuppressive treatment in utero or via breastfeeding.
BCG vaccination is also contraindicated in persons with:

- A positive tuberculin skin test;

- Animpaired cell-mediated immune response;

- Extensive active skin disease or burns;

- A history of measles immunization during the preceding four weeks.

Precautions

HIV-infected persons, including children who are on antiretroviral therapy (ART) and are clinically well
and immunologically stable (i.e., CD4 T-cell percentage >25% for children under 5 years, or CD4 count
>200 cells/mm?3 if 5 years or older) can be vaccinated with BCG.

Adverse reactions

Severe injection site reactions: large ulcers and abscesses are most commonly caused by faulty
injection technique where part or the entire dose is administered too deeply (subcutaneously instead
of intradermally). The immunization of individuals who are tuberculin-positive may also give rise to
such reactions.

Keloid formation at the injection site is not uncommon, but largely an avoidable complication. Some
sites are more prone to keloid formation than others, and those immunizing should adhere to the site
recommended (the mid-upper right arm). Experience has shown that keloid formation is increased
manyfold when the injection is given at a site higher than the insertion of the deltoid muscle near the
middle of the upper arm.

A minor degree of adenitis may occur in the weeks following immunization and should be regarded as
a complication.

Very rarely a lupoid type of local lesion has been reported.

A few cases of widespread dissemination of the injected organisms have been reported.
Anaphylactic reactions can occur.
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Varicella

Varicella (chickenpox) — key information

Causative agent

Mode of transmission
Incubation period

Period of communicability
Signs and symptoms

Required reporting

Varicella zoster virus

Direct contact with rash or aerosolized droplets

13-17 days

From 2 days before onset of the rash until all lesions have crusted
Rash, fever, malaise, anorexia, headache, and mild abdominal pain

As required by the surveillance unit

Vaccine Live attenuated lyophilized vaccine

Dose, presentation, and route A standard dose of 0.5 ml after reconstituted is administered by

subcutaneous injection

Recommended schedule 1 dose is administered at 12—18 months of age; OR

2 doses at least T month apart in persons older than 13 years

Target population Children in the second year of life

Contraindications? Pregnancy

Certain immune deficiency and immunocompromised states
Known anaphylaxis to neomycin, gelatine, or other vaccine components

Active untreated TB

Potential response to vaccination ~ Generally mild and self-limiting, and include local reactions, fever, and mild

papule—vesicular rash in normal healthy individuals
Note: @ Further guidance can be found in section 4: Immunization of special groups.

Overview

Varicella zoster virus (VZV) is a highly contagious herpesvirus, which causes both varicella (chickenpox),
usually during childhood, and herpes zoster (shingles), usually much later in adult life. Varicella zoster
virus belongs to the Herpesviridae family and in nature only infects humans.

Varicella is usually self-limiting in healthy children but is often more severe in adults.

Transmission

Susceptibility to chickenpox is universal among those not previously infected, and ordinarily a more
severe disease occurs in adults than children. The incubation period is 2—3 weeks, but commonly
13-17 days. The infection may be prolonged after passive immunization against varicella and in an
immunocompromised person.
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Transmission can also occur vertically from mother to child and is referred to as congenital varicella
syndrome. The syndrome causes scarring on the skin, abnormalities in limbs, brain, and eyes, and low
birthweight, and it occurs in 0.4-2% of children born to mothers who became infected with varicella
zoster virus during the first 20 weeks of gestation. There are also some cases where mothers where
infected up to 28 weeks of gestation.

Infection confers long immunity; second attacks are rare, although subclinical reinfection is common.
Viral infection remains latent and disease may recur years later as herpes zoster in a proportion of older
adults and sometimes in children.

Signs and symptoms

Common signs and symptoms of varicella are fever,
malaise, anorexia, headache, and mild abdominal pain
1-2 days before rash onset.

The rash usually begins 14-16 days after exposure

to the virus. It is generalized, pruritic, and rapidly
progresses from macules to papules to vesicular
lesions before crusting. The rash usually appears on
the scalp, then the trunk, and then the extremities. The
clinical course in normal children is generally mild, with

i ; _ H Source: Centers for Disease Control and Prevention.
malaise, pruritus, and fever for 2—3 days. Respiratory Image Library. [onknown date] [ated 20 March 2026).
and gastrointestinal symptoms are usually absent. Available from: www.immunize.org.

Complications
Severe complications can occur from infection with varicella zoster virus or secondary bacterial
infections.

Complications from varicella zoster virus infection include extracutaneous complications affecting the
central nervous system, ranging from cerebellar ataxia to encephalitis, which has a less favourable
prognosis. These are very rare, with cerebellar ataxia occurring in approximately 1 in every 4000 cases,
and encephalitis occurring in T in 33 000—55 000 cases. Death rarely occurs as a result of complications
and is more likely in immunocompromised persons.

More common are complications from secondary bacterial infections in children and pneumonia, usually
viral in adults. Groups at higher risk for severe complications are neonates, infants, pregnant women,
adults, and immunocompromised persons. In neonates, varicella can be life-threatening, especially if the
mother develops varicella within five days before or two days after delivery.

A complication of varicella zoster infection in mothers is congenital varicella syndrome of the infant. In
addition, infants whose mothers had varicella during pregnancy are at higher risk of developing shingles
(herpes zoster infection) in the first years of life.
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Treatment

Treatment with antivirals and post-exposure prophylaxis are usually recommended only for patients with
disseminated varicella and those at high risk for severe varicella (i.e., immunocompromised), as it is
costly and not widely available.

Prevention

The disease is prevented by immunization with varicella vaccine, which can be given to children in a
single dose, usually at age 12 months or older, and at the same time as measles or MMR vaccine. When
the vaccine is given to children 12 months to 12 years, about 97% will develop detectable antibodies.

Over 90% of these vaccine responders maintain antibody for at least six years. Whereas with adolescents
and adults, about 78% develop antibody after one dose and 99% develop antibody after a second dose
given 4-8 weeks later. This is the basis for the two-dose schedule for adolescents and adults who are

at high risk for exposure to varicella. The vaccine is very safe and effective, producing antibodies that
appear to be long-lasting.

Vaccine

The first licensed vaccine was a live attenuated virus based on the Oka strain. Currently there are several
licensed live attenuated lyophilized varicella vaccines available, both as refrigerator-stable and frozen
vaccine formulations. The vaccines are available either as monovalent or in combination with measles,
mumps, and rubella (MMR) vaccine.

All vaccines are licensed for use in persons aged 12 months and older; and in some countries one
monovalent and two combined vaccines are licensed for use from 9 months of age.

Of note, the varicella vaccines are licensed to protect against varicella disease and are not indicated for
protection against herpes zoster (shingles).

How it is stored

Varicella vaccines (Varilix, Varivax) are stored between 2 °C and 8 °C or colder until reconstituted for
injection. The manufacturer recommends administration immediately after reconstitution to minimize
loss of potency.

When it is given
For childhood immunization one dose is administered at 12—18 months of age.

If varicella immunization is being done in persons older than 13 years or adults, two doses are required.
The minimum interval between the two doses is recommended by the manufacturer, and this should be
followed. The intervals range from four weeks to three months (consult the manufacturer guidelines).

Dosage, site, and route of administration
A one- or two-dose schedule based on the age being vaccinated. A standard dose of 0.5 ml is
administered subcutaneously.
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Contraindications

Use of the varicella vaccine combined with MMR (MMRYV) is contraindicated in immunocompromised
persons.

Pregnancy, and pregnancy should be delayed for four weeks after vaccination.

Moderate or severe illness, with or without a fever.

Varicella vaccine contains neomycin and gelatine; therefore, previous anaphylactic reaction to
neomycin or gelatine contraindicates the immunization.

Hypersensitivity to any of the vaccine components.

Precautions

Use of the varicella vaccine combined with MMR (MMRV) may result in a higher risk of febrile
seizures after the first dose only, when MMRYV vaccine is used for the first dose at 12—-18 months.
The use of varicella vaccine (two doses) may be considered in clinically stable HIV-infected children
or adults with CD4+ T-cell levels =15%, including those receiving highly active antiretroviral therapy
(HAART).

Varicella vaccination should be delayed after a patient receives blood products and intravenous
immunoglobulin (6 months after receiving packed red cells or whole blood, 7 months after receiving
platelets or plasma, and 11 months after intravenous immunoglobulin). Donor-derived antibodies
inactivate certain live-virus vaccines and reduce the immunogenicity.

Adverse reactions

Redness, induration, swelling, and transient pain at the injection site.

Fever.

Anaphylaxis.

Varicella-like rash — localized rash tends to occur within two days of vaccination, and generalized rash
about 2—3 weeks after vaccination.

Herpes zoster following varicella vaccination in healthy children is a rare occurrence (18 per

100 000 person years of follow-up) and is mild and without complication.

Rare complications include pneumonia, hepatitis, herpes zoster meningitis, recurrent herpes zoster,
and severe rash.

Rare cases of secondary transmission have occurred mainly in patients with immunocompromising
or other serious medical conditions that were undiagnosed at the time of vaccination.
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Yellow fever

Yellow fever - key information

Causative agent Yellow fever virus, an Orthoflavivirus

Mode of transmission Vector Aedes aegypti

Incubation period 3-6 days after a bite from an infected mosquito

Period of communicability Not transmitted from person to person

Signs and symptoms Fever, chills, headache, backache, general muscle pain, upset stomach, and vomiting
Required reporting International notifiable disease.

Vaccine Live attenuated viral vaccine

Dose, presentation, and route Subcutaneous or intramuscular injection.

The standard dose of reconstituted vaccine is a single dose of 0.5 ml.

Recommended schedule In endemic countries vaccine should be administered to children 9-12 months
of age.

As a general rule, live vaccines can be given either simultaneously or at an interval
of 4 weeks.

Some manufacturers recommend that yellow fever vaccine should not be
administered simultaneously with injected cholera and typhoid vaccines (check
specific manufacturer recommendations for vaccine used).

Oral polio vaccine may be given at any time in relation to yellow fever vaccination.

Target population General population of persons living in endemic areas or areas experiencing
epidemics.

Travellers to the above areas.
Laboratory workers.
Contraindications® Children aged under 6 months.
Extreme hypersensitivity to egg antigens.

Severely immunocompromised persons including those with:
Primary immunodeficiencies;
Thymus disorder;
Symptomatic HIV infection or CD4 counts under 200/mm3;
+ Malignant neoplasm treated with chemotherapy;
Recent hematopoietic stem cell transplantation;

Persons using drugs with known immunosuppressive or immunomodulatory
properties;

Persons currently receiving or recently received radiation therapy targeting
immune cells.

Potential response to vaccination  Headache, myalgia, low-grade fever, discomfort at injection site, pruritus, urticaria,
and rash are reported by 25% of persons receiving the vaccination.

Note: @ Further guidance can be found in section 4: Immunization of special groups.
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Overview

Yellow fever is an acute mosquito-borne viral disease caused by a flavivirus. The Aedes aegypti mosquito
is an important vector in the transmission of the disease. It is endemic in the tropical areas of Central
America, South America, and Africa. It affects people of all ages.

It can occur epidemiologically as urban and sylvatic (jungle) yellow fever, both forms being caused by the
same virus. Trinidad and Tobago has had outbreaks of both urban and sylvatic yellow fever; therefore,
immunization is essential for all inhabitants.

A single dose of yellow fever vaccination confers lifelong immunity and booster doses are not necessary.
Vaccination is recommended for international travel and is strongly recommended for those at special
risk such as laboratory personnel, hunters, and forest workers.

Yellow fever is one of the internationally notifiable diseases.

Transmission

The reservoirs for yellow fever in urban areas are humans and A. aegypti mosquitoes, while in forest
areas, vertebrates other than humans, mainly monkeys, possibly marsupials, and forest mosquitoes are
the reservoirs. Transovarian transmission in mosquitoes may contribute to maintenance of infection.
Humans have no essential role in transmission of jungle yellow fever or in maintaining the virus but are
the primary amplifying host in the urban cycle.

Blood of patients is infective for mosquitoes shortly before onset of fever and for the first 3-5 days
of iliness. The disease is highly communicable where many susceptible people and abundant vector
mosquitoes coexist. The extrinsic incubation period in A. aegypti is commonly 9—12 days at the usual
tropical temperatures.

The infection is spread when the infective A. aegypti mosquitoes bite humans. The virus is not spread
directly from person to person. The mosquitoes act as hosts for the infection and deliver it to people, and
are said to be vectors of the disease. The mosquitoes breed in small accumulations of stagnant water.
Mosquitoes may acquire the virus by biting either infected monkeys or infected humans and then can
spread it to humans. Once infected, mosquitoes carry the virus for life.

Signs and symptoms

The incubation period is 3—6 days. The illness may be so mild that it is not noticed or diagnosed. It can
be confused with malaria, hepatitis, and other flavivirus infections (e.g., dengue). Some 3-6 days after
a person has been bitten by an infected mosquito, the person suddenly develops fever, chills, headache,
backache, general muscle pain, upset stomach, and vomiting. When the disease progresses, the person
becomes slow and weak and there is bleeding of the gums and blood in the urine. There may be also
jaundice and haematemesis (vomiting of blood).
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Complications

The disease usually lasts two weeks, after which the patient either recovers or dies. Death may follow
convulsions and coma. In areas where the disease is endemic about 5% of infected persons die from the
disease.

In epidemics, when large numbers of people are infected during a short period, up to 50% of infected
persons may die. Yellow fever is diagnosed by performing a laboratory blood test. Persons recovered
from yellow fever have lifelong immunity.

Treatment
There is no specific treatment for yellow fever. Supportive clinical management of yellow fever is
provided, and in severe cases intensive hospital care may be required.

Prevention
The prevention of yellow fever requires a combination of interventions: immunization and reducing/
eliminating the vector (i.e., the A. aegypti mosquito).

Immunization with yellow fever vaccine prevents disease. A single dose is given to children aged
9-12 months in endemic areas. The vaccine is very safe and effective, producing antibodies against
yellow fever that can last for a lifetime.

Prevention strategies should also involve eliminating accumulations of stagnant water in which the
vector mosquitoes breed.

Lasting immunity follows recovery from yellow fever and second attacks are unknown. Mild unapparent
infections are common in endemic areas. Transient passive immunity in infants born to immune mothers
may persist for up to six months. In natural infections, antibodies appear in the blood within the first
week.

Vaccine

Yellow fever vaccine is a live attenuated, freeze-dried preparation of 17D strain of yellow fever virus (35).
It is propagated in leucosis-free chick embryos and contains no more than 2 IU of neomycin and

51U of polymyxin per dose. The vaccine also contains sorbitol and/or gelatine as a stabilizer, and no
preservative is added. It comes in powder form and must be reconstituted with its diluent immediately
before use. The vaccine, when reconstituted with the cold diluent, should be used within six hours.

Yellow fever vaccine should be included in the infant immunization schedule in countries where the
disease is endemic or the country is deemed high risk.

Yellow fever vaccine, although very effective, is not a part of the routine immunization programme in
many countries, but it is part of the programme in Guyana, Suriname, and Trinidad and Tobago, since
there is risk for yellow fever in these countries.
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How it is stored

Yellow fever vaccine and diluent are stored and kept at temperatures between 2 °C and 8 °C.
Reconstituted vaccine should be kept on ice and away from sunlight, as it is easily damaged by heat.
Multi-dose vials must be discarded at the end of clinic or outreach, or six hours after opening, whichever
comes first.

When it is given

Yellow fever vaccine can be given to all clinically well children aged 9—12 months. It should not be
given to children under six 6 months of age. HIV testing is not a prerequisite for vaccination, and all
asymptomatic HIV-infected persons (i.e., CD4 counts =200/mm3) should be offered the vaccine.

The vaccine may be administered to travellers aged 9 months and older requiring an International
Certificate of Vaccination for entry into or arriving from an infected country. The vaccine is only given at
designated centres and should be given at least 10 days prior to travel.

Dosage, site, and route of administration

A standard dose of 0.5 ml of reconstituted vaccine can be injected either subcutaneously or
intramuscularly. The vaccination site is usually the lateral aspect of the upper arm or the anterolateral
aspect of the thigh in babies and very young children.

Contraindications

e Children under 6 months of age.

* Extreme hypersensitivity to egg antigens, neomycin, or polymyxin.
e Severely immunocompromised persons including those with:

- Primary immunodeficiencies;

- Thymus disorder;

- Symptomatic HIV infection or CD4 counts under 200/mm3;

- Malignant neoplasm treated with chemotherapy;

- Recent hematopoietic stem cell transplantation;

- Persons using drugs with known immunosuppressive or immunomodulatory properties (e.g., high-
dose systemic corticosteroids, alkylating drugs, antimetabolites, TNF-a inhibitors, IL-1 blocking
agent, or other monoclonal antibodies targeting immune cells);

- Persons currently receiving or recently received radiation therapy targeting immune cells.

Precautions

e The vaccine is not recommended for children between 6 and 8 months of age unless during an
epidemic.

e Therisk of adverse events is higher in persons aged =60 years; however, the overall risk remains
low. When vaccinating persons =60 years of age, an individual risk—benefit assessment should be
conducted. The assessment should take into consideration the risk of acquiring yellow fever (e.g.,
residing/travelling to an endemic area, season, duration of exposure, occupational and recreational
activities, and local rate of virus transmission in the area of exposure). The former should be taken
into account with the risk of adverse events after immunization (e.g., age, medications currently in
use, and underlying medical conditions).
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Yellow fever vaccine is a live vaccine, and a risk—benefit assessment should be conducted when
vaccinating pregnant and lactating women. Vaccination is recommended for pregnant and lactating
women travelling to endemic areas, when travel cannot be avoided or postponed. In endemic areas
and during outbreaks, the benefits will most likely outweigh the risk of virus transmission to the
foetus or infant. It is important that all the risks and benefits are discussed with the patient when
being counselled about yellow fever vaccination.

Adverse reactions
Mild adverse reactions occur in around 25% of recipients and include mild headaches, myalgia, low-grade

fever, or soreness at the injection site 5-10 days after immunization.

Serious adverse events experienced generally fall into three categories:

1.

Immediate severe hypersensitivity or anaphylactic reactions. These reactions are rare and most
commonly occur in persons with allergies to eggs and gelatine.

Yellow fever vaccine-associated neurological disease (YEL-AND). YEL-AND is defined as a group
of neurological conditions due to either direct viral invasion of the central nervous system by the
vaccine virus resulting in meningitis or encephalitis, or to an autoimmune reaction resulting in
conditions such as Guillain—Barré syndrome or acute disseminated encephalomyelitis.

Yellow fever vaccine-associated viscerotropic disease (YEL-AVD). YEL-AVD is caused by replication
and dissemination of the vaccine virus in a manner similar to the wildtype virus. Multiple organ
system failure is a typical outcome of YEL-AVD, and more than 60% of cases are fatal.
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Appendixes

Appendix 1.
WHO recommendations for interrupted or delayed
routine immunization’

The table reproduced below summarizes the World Health Organization’s recommendations for interrupted or
delayed routine immunization.

pdated: De b 0
able Reco endatio 0 e pted o Delayed RO e atio a O O Po 0 Pape
Age o Dose Dose P errupted
ions for all i ization p
RSV 1 Option 1 Maternal Third trimester 1 NA Ideally no later than 2 weeks before delivery NA
v n
Option 2 Monoclonal As soon as possible after birth 1 NA Earliest opportunity NA
antibody (see footnotes) (see footnotes)
BCG 2 As soon as possible after birth 1 dose NA 1 dose 1 dose Not recommended
Resume without
o g3 Birth dose <24 hrs plus 2-3 doses
Hepatitis B As soon as possible after birth (<24m)] TET IS T AR B repeating previous dose 3 doses 3 doses Not recommended
bOPV 6 weeks
bOPV + IPV 1PV 14 weeks (preferred) 5 5 doses 5 doses
(fractional permitted; -or- (if >3 months old IPV to be
! [3 bOPV (min 4 weeks) + B (IPV to be given with 1* dose
early option full dose 21P (min 8 weeks)] given with 1% & 3¢ dose of & 3% dose of bOPY)
only) bOPV 6 weeks
£ - -
(Hexavalent option) bOPV 6 weeks
[3 bOPV (min 4 weeks) + [3 bOPV + 3PV (follow schedule for
(IPV in combination 1PV 6 weeks (as part of DTPcv) 3 1PV (as part of DTPcv, min 4 E‘:\?'(’Zs("‘a'; ‘;fwsfg‘g)f' late DTPcv, ensure at least 2 IV
1PV / bOPV 8 weeks (IPV1 4
Sequential (1pvh) (2 IPV followed by Resume without 2 doses of IPV followed by 2 doses of lpvefsﬂ‘;’:fed Not recommended
Polio 4 bOPV (4-8 weeks after IPV2) 2 2 bOPV) repeating previous dose 2 doses of bOPV
(fractional permitted) (min 4-8 weeks)
nman EsaEmEEsEEEEEEsEEEEEEEEE|EEEEEERERERERREREE ssssssssssssssnsalssnEnennnnnnnnnnn
1PV-only
(3-dose option) 6 or 8 weeks 3
(min 4-8 weeks) 3 doses 3 doses
- O w ol - - -
Post-cessation +14 weeks
1PV-only 2
(2-dose option) (min 4 months) 2 doses 2 doses
(fractional
permitted)
3 doses with interval of at least 3 boosters: 12-23 months (DTP-
4 weeks between 1% & 2 containing vaccine); 4-7 years (Td/DT
dose, and at least 6 mos containing vaccine), see footnotes; and
Resume without between 2nd & 3¢ dose 9-15 yrs (Td containing) (if > 7 yrs use
DTP-containing vaccine (DTPcv) 5 6 weeks (min) 3 doses (4 weeks) repeating previous dose 3 doses only aP containing vaccine)
(if > 7 yrs use only aP
containing vaccine; if > 4 yrs If tetanus vaccination started during
Td containing vaccine is adolescence or adulthood only 5 doses
preferred and should only be required for lifelong protection
used for >7 yrs)
Haemophilus Option 1 6 weeks (min) 3 doses (4 weeks) rep:;f:g’“:r:l‘l‘:s:;we 3 doses None
influenzaetypeb® sxmmmmmmmu= samEssEmssmsEEEEEn sssssssssamzEzass 1 dose sassssssssEsEzsEEEEEs
3 doses (8 weeks 112 >5 yrs not recommended if
- health i
Option 2 dosass 4 weeks IF 3 doses) 2-3 doses Y At least 6 months (min) after last dose

1 Source: World Health Organization. Table 3: Recommendations for Interrupted or Delayed Routine Immunization - Summary of WHO Position

Papers. Geneva: WHO; 2025 [cited 20 March 2026]. Available from: https://www.who.int/publications/m/item/table-3-recommendations-for-
interrupted-or-delayed-routine-immunization-summary-of-who-position-papers.
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Table 3: Recommendations* for Interrupted or Delayed Routine Immunization - Summary of WHO Position Papers

Pneumococcal (Conjugate) 7

Age of 1st Dose
(minimum)

6 weeks (min)

Doses in Primary
Series (min interval
between doses)**
3 doses (3p+0) with DTPcy

2 doses (2p+1) (4-8 weeks)

Interrupted

Resume without
repeating previous dose

Doses for those who start vaccination late

If < 12 months of age

2-3 doses

If > 12 months of age

12-24 months: 2 doses
2-5 yrs: 1 dose
1-5 yrs at high-risk: 2 doses.

Booster

Booster at 9-18 months if following 2 dose

[Another booster if HIV+or preterm neonate
ccination in older adults

Rotavirus 8

6 weeks (min)

2 or 3 depending on product given
with DTPCV

Resume without
repeating previous dose

2 or 3 depending on product.

>24 months limited benefit

Not recommended if > 24 months old

Measles O

9 or 12 months

(6 months min, see footnote)

2 doses (4 weeks)

Resume without
repeating previous dose

Not recommended

Rubella 10

9 or 12 months

1 dose with measles containing

Not recommended

Hpv 11

As soon as possible from 9 years of
age (females)

Recommendations for certain regions

Inactivated Vero cell
Japanese

Encephalitis e enusted

Live recombinant
ccine

9 months

1-2 doses (6-12 months)

2 (4 weeks) generally

Resume without
repeating previous dose

Resume without
ious dose.

2 doses (generally)
1 dose

1 dose

Girls: 9-14 years 1-2 doses (see
footnote)

2 doses (generally)
1 dose

1 dose

Not recommended

Not recommended

Yellow Fever 13

9-12 months.

1 dose with measles containing
vaccine

NA

1 dose

1 dose

Not recommended

FSME-Immun &

cepur
Tesmmnns

Tick-Borne
Encephalitis 1" |

TBE_Moscow &
Ence)

21y

Recommendations for some high-risk populations

|1cv-wph-r
ExEmEEEEEEEE
Vi PS

Ty21a

Refer to https:

>6 months
2 years (min)

Capsules 6 years (min)
(see footnote)

ccines-and-biolo

3 doses (1st to 2nd 1-3 mos; 2nd to|
3rd 12 mos]
EEssEEEEEEEER
3 doses (1st to 2nd 1-7 mos; 2nd to|
3rd 12 mos)

3-4 doses (1 day)
(see footnote)

Resume without repeating
previous dose
T
Resume without repeating
previous dose

anmn
terruption is < 21
days, resume without

restart primary series

teams, icals/policies/position-papers for latest position paper updates.
* For some antlgens < the WHO position paper does not provide a recommendation on mmmpted or delayed senedles at thie present time. When the position paper is next revised this will be included. In the meantime, some of the recommendations are
based on expert opinion. ** See Table 2: Summary of WHO Position Papers - Recommended Routine Immunizations for Children for full details. *** Same interval as primary series unless otherwise specified.

3 doses
EEssEEEEEEn

3 doses

1 dose
EEssEEEEEEE

Not recommended

Not recommended

3 doses.
EEssEEEEEEEER

3 doses.

> 6 yrs: 3-4 doses

At least 1 booster

Every 3 years

Every 3 years

Every 3-7 years

P.2/8

(updated: December 2025)

Table 3: Recommendations* for Interrupted or Delayed Routine Immunization - Summary of WHO Position Papers

Antigen

Cholera 16

asssEEEEEEEE
shancnnl, Euvchol
and mORCVAX

Age of 1st Dose
(minimum)

2 years (min)

1 year (min)

Doses in Primary
Series (min interval
between doses)**

2-5 yrs: 3 doses

2 6 yrs: 2 doses
(2 7 days)

2 doses (2 weeks)

Interrupted

If interval since last dose
> 6 weeks restart primary|
eries

Resume without repeating|
previous dose

Doses for those who start vaccination late

If < 12 months of age

Not recommended

Not recommended

If > 12 months of age

2-5 yrs: 3 doses
> 6 yrs: 2 doses

2 doses

Booster

2-5 yrs: every 6 months. If booster is
delayed > 6 months the primary series
must be repeated.
>6 yrs: every 2 years. If booster is delayed
> 2 yrs the primary series must be
repeated

ExmmEn R}

After 2 years

MenA conjugate

MenC conjugate

Meningococcal 17
Quadrivalent
conjugate
= sEmmmmn
Pentavalent
conjugate (Men5CV)

9-18 months

2-11 months

>12 months

9-18 months

2
(8 weeks min)

Resume without repeating|
previous dose

1 dose

1 dose

(See footnotes for schedule alternatives based on vaccine product options)

1 dose

1 dose

Not recommended

2-11 months of age: after 1 year

Not recommended

Inactivated
aassEEEEEEEE

Hepatitis A 18
Live attenuated

> 12 months.
Ty

18 months

Resume without repeating|
previous dose
n

Not recommended

Not recommended

Rabies 19

As required

2
(7 days)

Resume without repeating|
previous dose

2 doses

Only if occupation puts a frequent or
continual risk of exposure, titres should be|

tested if possible

Dengue (TAK-003) 20

6 years
(min)

2 doses
(3 months)

Resume without repeating|
previous dose

Not recommended

Not recommended

Malaria 21

5 months.

4 doses
(4 weeks)

Mumps 21

12-18 months

prog
2 doses with measles and rubella
containing vaccine (4 weeks)

Resume without repeating|
previous dose

4 doses

with certain characteristics

Resume without repeating|
previous dose

Not recommended

2 doses.

Not recommended

Seasonal influenza
(inactivated tri- and quadri-valent) 22

6 months (min)

2 (6 month to 8 years)
1(2 9 years)

Resume without repeating|
previous dose

2 doses

2 (6 month to 8 years)
1(2 9 years)

Revaccinate annually 1 dose only

Varicella 23

12-18 months

1-2 (4 weeks - 3 months,
depending on manufacturer)

Resume without repeating|
previous dose

Not recommended

1-2 doses

Pneumococcal (Conjugate) 7
(Alternative 1p + 1 schedule)

Refer to https:

based on expert opinion. ** See Table 2: Summary of WHO Position Papers - Recommended Routine Immunizations for Children for full details. ***

6 weeks (min)

1 dose (1p+1)

Resume without
repeating previous dose

t, cals, osition-papers for latest position paper updates.
* For some antigens the WHO position paper does not provide a re:nmmendatmn on mmmpted or delayed senedles at thie present time. When the position paper is next revised this will be included. In the meantime, some of the recommendations are
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1 dose
(plus booster at 9-18m)

12-24 months: 2 doses
2-5y)
1-5 yrs at high-risk: 2 doses

: 1 dose

Same interval as primary series unless otherwise specified.

Booster at 9-18 months
Another booster if HIV+ or preterm
neonate

Vaccination in older adults

P.3/8




Summary Table 3 - Notes

«  Refer to http://www.who.int/immunization/documents/positionpapers for the most recent version
of the tables and position papers.

The attached table summarizes the WHO recommendations for interrupted or delayed routine
vaccination. Its purpose is to assist national decision-makers and programme managers to develop
appropriate policy guidance in relation to their national immunization schedule

This table is designed to be used together with two other summary tables - Table 1: Summary of
WHO Position Papers - R for Routine and Table 2: Summary of
WHO Position Papers - Recommended Routine Immunization for Children.

 Vaccines can generally be co-administered (i.e. more than one vaccine given at different sites
during the same visit). Recommendations that explicitly endorse co-administration are indicated in
the footnotes. Lack of an explicit co-administration recommendation is often due to a lack of
evidence and does not necessarily imply that the vaccine cannot be co-administered. Exceptions to
co-administration are stated.

!Respiratory Syncytial Virus (RSV

«  Position paper reference: Weekly Epid. Record (2025, 22:193-218)
Maternal RSV vaccine

«  For countries using maternal RSV vaccine , WHO recommends a single dose in the third trimester
of pregnancy, as defined in the local context (228 weeks gestation in most settings)

«  Ideally vaccination should occur more than 2 weeks before delivery to ensure adequate transfer of
antibodies to protect the baby. However, even when ed in the weeks
before delivery, some protection is likely. Therefore no upper limit of week of gestation is
recommended, except for women in active labour who should not receive the RSV vaccine.

Long-acting monoclonal antibody (mAb)

For countries deciding to use RSV mAb to protect young infants, WHO recommends a single dose at
birth, or at the earliest opportunity thereafter if year-round administration is adopted.

+  In a seasonal approach, administration of a single dose of RSV mAb is recommended for infants
and should begin shortly before the start of the RSV season, as well as at birth or earliest
opportunity thereafter for infants born during the RSV season.

+  The greatest impact in preventing severe RSV disease will be achieved by administering the mAb to
infants aged under 6 months; however there is still potential benefit among infants up to 12
months of age.

BCG
«  Position paper reference: Weekly Epid. Record (2018, 93:73-96).
«  BCG vaccination is r for i TST- or IGR ive older children,

g
adolescents and adults from settings with high incidence of TB and/or high leprosy burden, those
moving from low to high TB incidence/ leprosy burden settings and persons at risk of occupational
exposure in low and high T8 incidence areas (e.g. health-care workers, laboratory workers, medical
students, prison workers, other i

3Hepatitis B
* Position paper reference: Weekly Epid. Record (2017, 92:369-392).
« In general, the dose for infants and children (aged < 15 years) is half the recommended adult
dose.

* Co-administration of HepB vaccine does not interfere with the immune response to any other
vaccine and vice versa.

« If delayed or interrupted of for children, and adults, 3 doses are
recommended, with the second dose administered at least 1 month after the first, and the third
dose 6 months after the first dose. If the vaccination schedule is interrupted it is not necessary to
restart the vaccine series.

* Position paper reference: Weekly Epid. Record (2022, 97:277-300).

bOPV plus IPV

For infants late in starting the routine immunization schedule (age >3 months) the first IPV dose
should be administered at the first immunization contact along with bOPV and the other routinely
recommended vaccines.

Countries using a hexavalent vaccine should follow the delayed schedule for DTP-containing
vaccines, ensuring at least 2 IPV doses are provided.

Sequential IPV-bOPV

« For ial IPV- bOPV HO re that the first dose of IPV be given starting
from 8 weeks of age with an interval of 4-8 weeks before administration of the second IPV dose.
This should be followed by at least 2 doses of bOPV separated by 4-8 weeks, depending on the risk
of exposure to poliovirus in early childhood.

IPV-only

« A primary 3-dose series of IPV administered beginning at 6 or 8 weeks of age, with a minimum 4
week interval between doses, is recommended.

«  Alternatively, a 2-dose or fractional dose IPV schedule, starting at 14 weeks of age or older, with a
second dose 4 months or more later, can be considered. This schedule is currently only
recommended for use after OPV cessation.

5 DTP-containing vaccine (D eria, Tetanus, Pertussis

Position paper reference: Diphtheria - Weekly Epid. Record (2017, 92:417-436); Tetanus - Weekly

Epid. Record (2017, 92: 53-76); Pertussis - Weekly Epid. Record (2015, 90: 433-460).

If either the start or the completion of the primary series has been delayed, the missing doses
should be given at the earliest opportunity with an interval of at least 4 weeks between doses.

3 booster doses of diphtheria toxoid-containing vaccine should be provided during childhood and
adolescence. The diphtheria booster doses should be given in combination with tetanus toxoid
using the same schedule, i.e at 12-23 months of age, 4-7 years of age, and 9-15 years of age,
using age-appropriate vaccine formulations. Ideally, there should be at least 4 years between
booster doses.

+  Tetanus: To ensure lifelong protection against tetanus all people should receive 6 doses (3 primary
plus 3 booster doses) of tetanus toxoid-containing vaccine (TTCV) through routine childhood
immunization schedules.

I tetanus vaccination is started during adolescence or adulthood, a total of only 5 appropriately
spaced doses are required to obtain lifelong protection.

o provide and sustain both tetanus and diphtheria immunity throughout the life course and for
both sexes, age-appropriate combinations of tetanus and diphtheria toxoids should be used. For
children <7 years of age DTwP or DTaP combinations may be used. For children aged 4 years and
older Td containing vaccine may be used and is preferred.

« From 7 years of age only Td combinations should be used. Age-appropriate combinations
containing pertussis vaccine with low-dose diphtheria antigen are also available.

+  Pregnant women and their newborn infants are protected from birth-associated tetanus if the
mother received ither 6 TTCV doses during childhood or S doses if first vaccinated during

by card, ion registry and/or history) before the time

Table 3: Recommendations for Interrupted or Delayed Routine Immunization (updated December 2025) P4/8

of reproductive age. Vaccination history should be verified in order to determine whether a dose of
TTCV is needed in the current pregnancy.

«  Pertussis: Only aP-containing vaccines should be used for vaccination of persons aged 7 years.

+  Pertussis-containing booster: A booster dose is recommended for children aged 1-6 years,
preferably during the second year of life (6 months after last primary dose), unless otherwise
indicated by local epidemiology; the contact could also be used to catch up on any missed doses of
other vaccines. This schedule should provide protection for at least 6 years for countries using wP
vaccine. For countries using aP vaccine, protection may decline appreciably before 6 years of age.

+ Delayed or interrupted DTP-containing series: For children whose vaccination series has been
interrupted, the series should be resumed without repeating previous doses. Children aged 1 to < 7
years who have not previously been vaccinated should receive 3 doses of vaccine following a 0, 1,
6 month schedule. Two subsequent booster doses using Td or Tdap combination vaccines are
needed with an interval of at least 1 year between doses.

¢ Haemophilus influenzae type b (Hib

*  Position paper reference: Weekly Epid. Record (2013, 88: 413-428).

«  The number of primary doses should be set after of the local epidemiology, vaccine

vaccine versus Hib conjugate vaccine in combination with
Gther antigens) and how this fits into the verall routine immunization Schedule.

«  If the vaccination course has been interrupted, the schedule should be resumed without repeating
the previous dose. Children who start vaccination late, but are aged under 12 months, should
complete the vaccination schedule (e.g. have 3 primary doses or 2 primary doses plus a booster).

+ When a first dose is given to a child older than 12 months of age, only one dose is recommended.

Hib vaccine is not required for healthy children after 5 years of age.

7 Pneumococcal (Conjugate

* Position paper reference: Weekly Epid. Record (2025, 39: 411-437).

«  For administration of PCV to infants, WHO recommends a 3-dose schedule administered either as
2p+1 or as 3p+0, starting as early as 6 weeks of age.

 Ifthe 2p+1 schedule is selected, an interval of 28 weeks is recommended between the 2 primary
doses. The booster dose should be given at 9-18 months of age, according to programmatic
considerations; there is no defined minimum or maximum interval between the primary series and
the booster dose.

If the 3p+0 schedule is used, a minimum interval of 4 weeks should be maintained between doses.

Off-label 1p+1 (see position paper for criteria): The first dose of the 1p+1 schedule can be given at
26 weeks of age, and the booster can be given at 29 months of age.

 Interrupted schedules should be resumed without repeating the previous dose.

If a series cannot be completed with the same type of vaccine, the available PCV product should be
used. Restarting a series is not recommended, even for the primary series.

+ Wherever possible, catch-up vaccination at the time of introduction of PCV should be used to
accelerate its impact on disease in children aged 1-5 years, particularly in settings with a high
disease burden and mortality. If there is limited availability of vaccine or of financial resources for
catch-up vaccination, the youngest children (e.g. <2 years of age) should be prioritized to receive
catch-up doses of PCV because of their higher risk for pneumococcal disease

* Catch-up vaccination can be done with a single dose of vaccine for children 224 months.

«  Previously children who recover from invasive
pneumococcal disease hould be vaecinated according to the recommended age-appropriate
regimens.

«  Unvaccinated children aged 1-5 years who are at high risk for pneumococcal infection because of
underlying medical conditions, such as HIV infection or sickle-cell disease, should receive at least 2
doses separated by at least 8 weeks.

+ WHO does not currently have recommendations on the use of PCV in individuals over 5 years of
age.

8 Rotavirus

Position paper reference: Weekly Epid. Record (2021, 96: 301-320).
Early administration is favoured, with the first dose of rotavirus vaccine to be administered as soon
as possible after 6 weeks of age, however, in order to benefit those who may come late should be
vaccinated.

If a child <24 months of age misses a rotavirus dose or series for any reason, WHO recommends
rotavirus vaccination for that child. Because of the typical age distribution of RVGE, rotavirus
vaccination of children >24 months of age is not recommended.

Regardiess of the duration of the delay, interrupted schedules should be resumed as soon as
possible without repeating the previous dose.

The rotavirus vaccination series for each child should be completed with the same product
whenever feasible. However, if the product used for a prior dose is unavailable or unknown, the
series should be completed with any available licensed product.

Rotavirus v ions may be
immunization programme.

° Measles
* Position paper reference: Weekly Epid. Record (2017, 92: 205-228).
* Reaching all children with 2 doses of measles vaccine should be the standard for all national
immunization programmes.

Regardless of the duration of delay, interrupted schedules should be resumed as soon as possible,
without repeating previous doses.

The mil

Because many cases of measles occur in children aged >12 months who have not been vaccinated,
routine delivery of MCV1 should not be limited to infants aged 9-12 months and routine delivery of
MCV2 should not be limited to infants 15 to 18 months of age. Every opportunity (e.g. when
children come into contact with health services) should be taken to vaccinate all children that
missed one or both MCV routine doses, particularly those under 15 years of age. Policies which
prohibit use of vaccine in children >1 year of age, older children, and teenagers, should be
changed to allow these individuals to be vaccinated.

Asa general rule, live vaccines should be given either simultaneously or at intervals of 4 weeks. An
exception to this rule is OPV, which can be given at any time before or after measles vaccination
without interference in the response to either vaccine.

10 Rubella

«  Position paper reference: Weekly Epid. Record (2020, 95: 301-324).

* As of September 2024, the requirement that countries attain 80% MCV coverage in routine
immunization or campaigns before RCV introduction has been lifted. This component of the Rubella
Position Paper will be amended in the next update; in the meantime, the new policy
recommendation can be found in the Meeting of the Strategic Advisory Group of Experts on

ion 2024: conclusions and recommendations.

* Al countries that have not yet introduced RCV should plan to do so.

with other vaccines of the childhood

imum interval between MCV1 and MCV2 is 4 weeks.

Table 3: Recommendations for Interrupted or Delayed Routine Immunization (updated December 2025) P5/8
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* RCV’s can be administered concurrently with inactivated vaccines.

«  Live vaccines should be given either simultaneously with RCV's, or at least 4 weeks apart. An
exception to this is oral polio vaccine, which can be given at any time before or after RCV's without
interfering in the response to either vaccine. WHO recommends co-administration of RCV and YF
vaccines.

* Rubella vaccination shculd be avaided in pregnancy because of 3 theoretical (but never

Women planning a pregnancy are advised to avoid
pregnancy for 1 month after rubella vaccmanon

+  WHO recommends that people who receive blood products wait at least 3 months before
vaccination with RCV, and, if possible, avoid administration of blood products for 2 weeks after
vaccination.

1 Human Papillomavirus (HPV

* Position paper reference: Weekly Epid. Record (2022, 97: 645-672).

+  The current evidence supports the recommendation that a 2-dose schedule be used in the primary
target group from 9 years of age and for all older age groups for which HPV vaccines are licensed.

+  The minimum interval between first and second dose is 6 months. A 12-month schedule results in
higher GMTs and is suggested for programmatic and efficiency reasons.

* There is no maximum recommended interval between doses and longer intervals - up to 3 or 5
years - can be considered if useful from a programme perspective.

* Alternative single-dose schedule: As an off-label option, a single-dose schedule can be used in
girls and boys aged 9-20 years. Current evidence suggests that a single dose has comparable
efficacy and duration of protection as a 2-dose schedule and may offer programme advantages, be
more efficient and affordable, and contribute to improved coverage. From a public health
perspective, the use of a single dose schedule can offer substantial benefits that outweigh the
potential risk of a lower level of protection if efficacy wanes over time, although there is no current
evidence of this.

. vi known to be i omised or HIV-infected ( of age or
therapy status) should receive at least two HPV vaccine doses (minimum 6 months interval) and,
where possible, three doses.
« HPV vaccines can be co-administered with other non-live and live vaccines using separate syringes
and different injection sites. Co-administration of a booster dose of tetanus-diphtheria (Td)
should be to improve pi efficiency and avoid missed opportunities
to receive needed vaccinations.

+  Asa precaution HPV vaccine is not recommended in pregnancy. If pregnancy occurs following the
first dose of vaccination, the subsequent dose should be delayed until after the pregnancy.
Termination of pregnancy is not indicated if vaccination was carried out inadvertently during
pregnancy. Br is not a for HPV

12 Japanese Encephal

«  Position paper reference: Weekly Epid. Record (2015, 90: 69-88).

«  The most effective immunization strategy in JE endemic settings is a one-time campaign in the
primary target population, as defined by local epidemiology (typically children aged <15 years),
followed by incorporation of JE vaccine into the routine childhood immunization programme.

«  The following vaccine dosing schedules and age of administration are recommended. The need for
a booster dose in endemic settings has not been clearly established for any of the vaccines listed
below:

+ Inactivated Vero cell-derived vaccine: Primary series according to manufacturer’s
recommendations (these vary by product), generally 2 doses at 4-week intervals starting the
primary series at 26 months of age in endemic settings

- Live attenuated vaccine: Single dose administered at 28 months of age
* Live recombinant vaccine: Single dose administered at 29 months of age

Despite a lack of compi tiveness and safety data for all possible

combinations of JE and other routine vaccines, co-administration for programmatic reasons seems

acceptable, even in the context of mass campaigns.

+  Asa general rule, any live vaccine may be given either simultaneously or at an interval of 4 weeks.

Regardless of the duration of delay, interrupted schedules should be resumed as soon as possible
without repeating previous doses.

13 Yellow Fever

* Position paper reference: Weekly Epid. Record (2013, 88: 269-284).

«  Asingle dose of YF vaccine is sufficient to confer sustained life-long protective immunity against YF
disease; a booster dose is not necessary.

«  The vaccine is contraindicated in children aged <6 months and is not recommended for those aged
6-8 months, except during epidemics when the risk of infection with the YF virus is very high.
Other contraindications for YF vaccination are severe hyper-sensitivity to egg antigens and severe
immunodeficiency.

Vaccine should be offered to all unvaccinated travelers aged > 9 months, travelling to and from at-
risk areas, unless they belong to the group of individuals for whom YF vaccination is
contraindicated.

+  YFvaccine may be administered simultaneously with other vaccines. As a general rule, any live
vaccine may be given either simultaneously or at an interval of 4 weeks. Oral polio vaccine may be
given at any time in relation to YF vaccination.

14 Tick-Borne Encephalitis (T

* Position paper reference: Weekly Epid. Record (2011, 86: 241-256).

*  Vaccination against the disease requires a primary series of 3 doses; those who will continue to be
at risk should probably have 1 booster doses.

* Within the considerable range of acceptable dose intervals, the relevant national authorities should

select the most rational primary schedule for their national, regional or district immunization

programmes.

Although there is a strong indication that the spacing of boosters could be expanded considerably

from the intervals currently recommended by the manufacturers (every 3-5 years), the evidence is

still i ient for a definitive re on the optimal frequency and number of booster

doses. Countries should therefore continue to recommend the use of vaccines in accordance with

local disease epidemiology and current schedules until more definitive information becomes

available.

Regardless of the duration of the delay, interrupted schedules should be resumed without repeating

previous doses.

15 Typhoid
*  Position paper reference: Weekly Epid. Record (2018, 93: 153-172)
«  TCVis recommended for infants and children from 6 months of age and in adults up to 45 years.
Administration of TCV at the same time as other vaccine visits at 9 month of age or in the second
year of life is encouraged. ViPS - single dose from 2 years of age. Ty21a - 3-doses to be
administered orally every second day from 6 years of age.
Regardless of the duration of the delay, interrupted schedules should be resumed without repeating
previous doses.
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Catch-up vaccination with TCV up to 15 years of age is recommended when feasible and supported

by epidemiological data.

+  The potential need for revaccination with TCV is currently unclear. Revaccination is recommended
every 3 years for ViPS, and every 3-7 years for Ty21a.

16 Cholera

* Position paper reference: Weekly Epid. Record (2017, 92:477-500).

«  WC vaccines (Shanchol, Euvchol, and mORCVAX) 2 doses should be given 14 days apart to
individuals >1 year of age. For WC-rBS vaccine (Dukoral) 3 doses should be given to children 2-5
years of age, and 2 doses to children aged =6 years and adults, with an interval of 1-6 weeks
between doses in both groups.

«  For WC vaccines, interrupted schedules should be resumed without repeating previous dose,
regardless of delay. For WC-rBS vaccine, if 26 weeks has passed since last dose, restart the series.

* Revaccination is recommended where there is continued risk of V. cholerae infection. For WC
vaccines revaccination is recommended after 3 years. For WC-rBS vaccine: children age 2-5 years
revaccination is recommended within 6 months. If less than 6 months have passed, 1 dose for
revaccination. If more than 6 months have passed, the primary series of 3 doses should be
repeated. For those aged =6 years of age, if less than 2 years have passed, 1 dose for
revaccination. If more than 2 years have passed, the primary series of 2 doses should be repeated.

* Pregnant and lactating women and HIV infected individuals should be included in OCV campaigns
since there is a high potential benefit and minimal risks.

17 Meningococcal

«  Position paper references: Weekly Epid. Record (2011, 86: 521-540); Updated guidance for MenA

conjugate - Weekly Epid. Record (2015, 90: 57-68); Updated guidance for multivalent
vaccines - Weekly Epid. Record (2023, 98: 599-620); and Weekly Epid. Record

(2024,°99

+ WHO now recommends the use of Men5CV (| i i vaccine)
as a single-dose schedule beginning at 9 months of age, in alignment with routine immunization
schedules. The need for a booster dose is currently under review, based on accumulating
programmatic experience.

 For countries still using MenA conjugate vaccine, MenA conjugate vaccine (5ug) a 1-dose
schedule is recommended at 9-18 months of age based on local programmatic and epidemiologic
considerations. MenA (10ug) should be used for catch-up and periodic campaigns from 12 months
of age onwards.

«  Ifin a specific context there is a compelling reason to vaccinate infants younger than 9 months, a
2-dose schedule should be used starting at 3 months of age, with an interval of at least 8 weeks
between doses.

+  For monovalent MenC conjugate vaccine one single intramuscular dose is recommended for
children aged >12 months, teenagers and adults. Children 2-11 months require 2 doses
administered at an interval of a least 2 months and a booster about 1 year after.

* If the primary series is interrupted, vaccination should be resumed without repeating the previous
dose.

18 Hepatitis A

Position paper reference: Weekly Epid. Record (2022, 97: 493-512).

« Vaccination against hepatitis A should be part of a comprehensive plan for the prevention and
control of viral hepatitis, including measures to improve safe drinking-water, sanitation and
hygiene (such as hand washing) and measures for outbreak control.

* WHO recommends that vaccination against hepatitis A virus be introduced into national

for ged 212 months, if indicated on the basis of: i) an
increasing trend over time of acute hepatltls A disease, including severe disease, among older
children, adolescents or adults; i) changes in the endemicity from high to intermediate; and iii)
considerations of cost- effectiveness.

* In highly endemic countries, most individuals are asymptomatically infected with HAV in childhood,
which prevents clinical hepatitis A in adolescence and adulthood. In these countries, large-scale
hepatitis A vaccination programmes are not routinely recommended, because they carry a risk of a
paradoxical increase in disease incidence in unvaccinated people. If a highly endemic country
nevertheless wishes to consider largescale vaccination, it is essential to undertake a thorough prior
analysis of risks vs benefits and ensure a high vaccination coverage to avoid this risk.

«  Groups at higher risk of hepatitis A should be vaccinated. Such groups include travelers from low-
endemic countries to areas of intermediate or high endemicity, men who have sex with men, at-
risk occupational groups (such as sewage workers or laboratory personnel handling hepatitis A
virus specimens), people who inject drugs, people who experience homelessness, migrants,
refugees, incarcerated persons; and patients with chronic liver disease or people living with HIV,
particularly in countries with low and very low endemicity.

«  Countries with improving socioeconomic status may rapidly move from high to intermediate
hepatitis A endemicity, rendering a larger proportion of the adolescent and/or young adult
population susceptible to HAV infection. In such countries, large-scale hepatitis A vaccination in
early childhood is likely to be cost-effective and is therefore recommended. When introducing the
vaccine, these countries should consider the need for catch-up immunization based on age- specific
seroprevalence rates or other markers of susceptibility.

Inactivated vaccine:

For children, inactivated hepatitis A vaccines can be given as a single- or 2-dose schedule, and
administered intramuscularly. With a 2-dose schedule, the first dose should be given starting from
age 212 months, The interval between doses is flexible, from 6 months up to 4-5 years or more,
but is usually 6-18 months. Data on vaccine effectiveness, antibody persistence, and modelling on
long-term seroprotection indicate that an off-label, single dose schedule is equivalent to the two-
dose schedule in children, in addition to being less costly and easier to implement.

For adults aged >40 years, vaccination with inactivated vaccines using the 2-dose schedule is
preferred since there is insufficient evidence on the immunogenicity and long-term protection from
a single dose in this age group.

 Inactivated hepatitis A vaccines produced by different manufacturers, including combined hepatitis
A vaccines, are interchangeable.

« For immunocompromised individuals, until further experience has been obtained with a single-
dose schedule, a 2-dose schedule of inactivated vaccine is recommended. Inactivated hepatitis A
vaccines should also be considered for use in pregnant women at risk of HAV infection.

Live attenuated vaccine:

«  Live attenuated vaccines are licensed for individuals aged 218 months and are administered as a
single subcutaneous dose.

+ Hepatitis A vaccines can be administered simultaneously with any of the vaccines routinely used in
childhood immunization programmes.

«  Position paper reference: Weekly Epid. Record (2018, 93: 201-220)

I any doses are delayed, vaccination should be resumed, not restarted. A change in the route of
administration or in vaccine product during a PEP or PrEP course is acceptable if such a change is
unavoidable.

+ No further PrEP booster doses following a primary series of PrEP or PEP are required for individuals
living in, or travelling to, high-risk areas.

Table 3: Recommendations for Interrupted or Delayed Routine Immunization (updated December 2025) P.7/8
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Dengue (TAK-003

* Position paper reference: Weekly Epid. Record (2024, 99: 203-224

+  WHO recommends the use of TAK-003 in children aged 6-16 years in settings with high dengue
transmission intensity.

«  Catch-up vaccination can also be considered for other age groups within the 6-16 year age range
at the time of vaccine introduction.

The vaccine is recommended as a 2-dose schedule with a minimum interval of 3 months between
doses. It is not advised to reduce the interval between doses.

If the second dose is delayed for any reason, it is not necessary to restart the series and the
second dose should be administered at the first available opportunity.

A booster dose is not recommended.

+  TAK-003 may be co-administered with other inactivated, subunit, or mRNA vaccines, except for live
vaccines, for which more data are required.

«  TAK-003 is not recommended during pregnancy and pregnancy should be avoided for at least 1
month following vaccination. Inadvertent vaccination of a pregnant person is not a reason to
terminate the pregnancy.

+  TAK-003 is contraindicated for mothers during breastfeeding, in persons with congenital or
acquired immune deficiency, including those receiving immunosuppressive therapies such as
chemotherapy or high doses of systemic corticosteroids within 4 weeks prior to vaccination (as with
other live attenuated vaccines), and in individuals with symptomatic HIV infection or with

HIV infection iated with evidence of impaired immune function.

2
MEIEIAE]

* Position paper reference: Weekly Epid. Record (2024, 99: 225-248

* Malaria vaccines should be provided in a 4-dose schedule in children from 5 months of age.

The minimum interval between any doses is 4 weeks; however, to achieve prolonged protection,
the fourth dose should be given 6-18 months after the third dose.

+  Toimprove coverage, there can be flexibility in the timing of the fourth dose, including by aligning
it with vaccines given in the second year of life. Alternatively, because vaccine efficacy is highest in
the first months after vaccination, the fourth dose can be given just prior to seasonal peaks in
malaria transmission to optimize vaccine efficacy.

«  Afifth dose, given one year after the fourth dose, may be provided in areas of highly seasonal
transmission and may be considered in other areas - depending on a local assessment of feasibility
and cost-effectiveness - where a significant malaria risk remains for children.

At the time of vaccine introduction, catch-up vaccination can be considered in children up to 5
years of age, subject to local epidemiology and age of high risk, feasibility, affordability and vaccine
availability.

* Malaria vaccines may be administered simultaneously with other childhood vaccines.

22 Mumps
* Position paper reference: Weekly Epid. Record (2024, 82: 49-60).
« If implemented, mumps vaccine should be administered with measles and rubella as MMR or MMRV/
combination vaccine and follow the same schedule.
* Regardless of the duration of delay, interrupted schedules should be resumed as soon as possible
without repeating previous doses.

*  Minimum interval between doses is 4 weeks.

23 Seasonal Influenza (Inactivated Vaccine

Position paper reference: Weekly Epid. Record (2022, 97: 185-208).

A single dose is appropriate for those = 9 years of age and healthy adults.

Children aged 6 months -8 years should receive 2 doses at least 4 weeks apart.

;hose who have previously been vaccinated at least once should subsequently receive 1 annual
lose.

Live attenuated influenza vaccines (LAIVs) are currently not recommended for children under 2
years of age and adults, including older adults and those with comorbidities, because VE has not
been consistently demonstrated in these age groups. Because LAIV is a live-virus vaccine and data
on its administration to pregnant women and the associated maternal and fetal risks are limited,
LAIV is also not recommended during pregnancy.

Inactivated influenza vaccine is safe to give throughout pregnancy.

* Co-administration of influenza vaccine, including with COVID-19 or live vaccines is acceptable.
When 2 vaccines are administered at the same visit, the contralateral limb should be used.

24 Varicella

Position paper reference: Weekly Epid. Record (2025, 47: 567-590).

The number of doses recommended depends on the goal of the vaccination programme. For
effective prevention of varicella, WHO recommends a 2-dose schedule of a varicella-containing
vaccine given the higher effectiveness of 2 doses versus a single dose. Countries may choose to
use a one-dose schedule but if they do, they should note that, while such a programme may be
sufficient to reduce mortality and severe morbidity from varicella, it is less effective than a 2-dose
schedule in preventing virus circulation and occasional outbreaks.

For catch-up vaccination in adolescents and adults, a 2-dose schedule of varicella vaccine should
also be used.

Varicella vaccine can be administered concomitantly with other vaccines. Unless given together
with other live viral vaccines (measles, MR, MMR), it should be administered at a minimum interval
of 28 days (4 weeks).

Regardless of the duration of delay, interrupted schedules should be resumed as soon as possible
without repeating previous doses.

Table 3: Recommendations for Interrupted or Delayed Routine Immunization (updated December 2025) P.8/8
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Appendix 2.
Example of a temperature chart

The following is an example of a temperature chart.

Refrigerator Temperature Form (Celsius)

Month/Year: /20 Days 1-15

Day of Month | 1 2 3 4 5 6 7 8 9 10 11 12

1

3

1

4

1

5

Exact Time

am pm|am/pm|am pm|am|pm|am pm|am pm|am pm|am pm|am pm|am|pm|am pm|am pm

am

pm

am

pm

am

pm

>11°

10° Take immediate action if temperature is in the shaded section

9°

8°

70

6e

5o

4°

3°

20

Refrigerator Temperature °C

1°

0° Take immediate action if temperature is in the shaded

section

<-1°

Current
Temp °C

Minimum
Temp °C

Maximum
Temp °C

Room
Temp °C

Dial Setting
of Fridge

Initials

November 2022
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Appendix 3.

Holdover time by type of cold chain equipment

The table reproduced below summarizes holdover times by various types of cold chain equipment.

Equipment

Temperature

Storage capacity

Holdover time

Electrical

Deep freezer (Large)

Ice-lined refrigerator
(Large)

Deep freezer (Small)

Ice-lined refrigerator
(Small)

-15°Cto-25°C

+2°Cto+8°C

-15°Cto-25°C

+2°Cto+8°C

Ice packs or OPV stock for
3 months (275 to 300 litres)

BCG, OPV, IPV, RVV, DPT,
TT, Measles/MR, Hep-B,
Penta, IPV, Vaccine stock for
3 months (135 to 160 litres)

Ice packs (105 to 125 litres)

BCG, OPV, IPV, RVV, DPT, TT,
Measles/MR, Hep-B vaccine
stocks for T month (90 to
105 litres)

At 43 °C for 2 hrs 30 mins
(minimum)

At 43 °C for 20 hrs
(minimum)

At 43 °C for 2 hrs 30 mins
(minimum)

At 43 °C for 20 hrs
(minimum)

Non-electrical

Cold box (Large)

Cold box (Small)

Vaccine carrier (1.7 litres)

+2°Cto+8°C

+2°Cto+8°C

+2°Cto+8°C

All vaccines stored for
transport or in case of power
failure (20 to 25 litres)

All vaccines stored for
transport or in case of power
failure (5 to 8 litres)

All vaccines carried for
12 hours (4 conditioned ice
packs & 16-20 vials)

At 43 °C for 96 hrs
(minimum)

At 43 °C for 48 hrs
(minimum)

At 43 °C for 36 hrs
(minimum)

Source: Ministry of Health and Family Welfare, Government of India. Immunization handbook for Medical Officers. Unit 4 Cold Chain and Logistics
Management. New Delhi: Government of India; 2017.

APPENDIXES

171



Appendix 4.
Summary of key information for selected vaccines

Vaccine Administration Storage Diluent (Yes/No) Discard
BCG Intradermal injection. Do not expose to Yes Multi-dose vials
direct sunlight or must be discarded

The standard dose of ~ peqt. at the end of clinic
reconstituted vaccine or outreach, or
is 0.05 ml for infants To be stored at within 6 hours of
under Tyrand 0.1 ml temperatures opening, whichever
forinfants 1 yr and between 2 °C and comes first.
older. 8 °C.

DTP/adult DT Intramuscular To be stored at No Do not use if

injection. temperatures vaccines have been
between 2 °C and frozen.
The standard dose of 3°C.
vaccine is 0.5 ml.
Do not freeze.
Haemophilus Intramuscular To be stored at Yes
influenzae type b injection. temperatures
between 2 °C and
The standard dose of 3°C.
vaccine is 0.5 ml.
Do not freeze.

Hepatitis B Intramuscular To be stored at No Do not use if
injection in the temperatures vaccines have been
anterolateral aspect between 2 °C and frozen.
of the thigh for infants 8°C.
and deltoid muscle
for older children and Do not freeze.
adults.

Hexavalent: 0.5 ml administered To be stored at Yes. Hib vaccine After reconstitution,

INFANRIX hexa'
(adsorbed Hib
reconstituted
with PEDIARIX)
DTaP-IPV-Hib-
Hep B

by intramuscular
injection. Formulation
as single-dose
prefilled syringe of
PEDIARIX suspension
and

single-dose vial of
lyophilized Hib.

temperatures
between 2 °C and
8 °C.

Protect from light.

Do not freeze.

component is
reconstituted
with the premixed
liquid containing
DTaP IPV, and
Hep B.

the vaccine

should be injected
promptly. However,
the vaccine may
be kept for up to

8 hours at room
temperature

(21 °C).

Do not use if
vaccines have been
frozen. Do not use
if resuspension
does not occur with
vigorous shaking.

INFANRIX hexa (combined diphtheria and tetanus toxoids, acellular pertussis, hepatitis B [recombinant], inactivated poliomyelitis, and adsorbed
conjugated Haemophilus influenzae type b vaccine). Product monograph can be found here: https://ca.gsk.com/media/6247/infanrix-hexa.pdf.
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Vaccine Administration Storage Diluent (Yes/No) Discard
Hexavalent: 0.5 ml administered To be stored at No Do not use if
Vaxelis? by intramuscular temperatures vaccines have been
hexavalent injection. Available between 2 °C and frozen.
(DTaP-IPV-Hib- in single-dose vial 8 °C.
Hep B) or prefilled syringe

of ready-to-use Protect from light.

formulations.

Do not freeze.

Hexavalent: Information not
DTwP-IPV-Hib- available at time of
Hep B publication.
Human Intramuscular To be stored at No

papillomavirus
(HPV)

MMR

Pentavalent

(DTwP-Hib-Hep B)

Pneumococcus

2

injection in the deltoid
region. The standard
dose is 0.5 ml.

Subcutaneous
injection.

The standard dose
of reconstituted
vaccines is a single
dose of 0.5 ml.

0.5 ml administered
by intramuscular
injection in the
anterolateral aspect
of the thigh for
infants.

Available in lyophilized
and liquid ready-to-
use formulations.

Intramuscular
injection.

The standard dose of
vaccine is 0.5 ml. Also
available in prefilled
syringes.

temperatures
between 2 °C and
8 °C.

Do not freeze.

Protect from light.

To be stored at
temperatures
under 8 °C.

Do not freeze
diluent.

Reconstituted
vaccines should
be stored in

the dark at
temperatures
between 2 °C and
8 °C.

To be stored at
temperatures
between 2 °C and
8°C.

Do not freeze.

To be stored at
temperatures
between 2 °C and
8 °C.

Do not freeze.

Yes. With sterile
diluent provided
by manufacturer.

Yes. Hib vaccine
component is
reconstituted

with the premixed

liquid containing
DTP and Hep B.

No

Fact sheet found here: https://www.cdc.gov/vaccines/hcp/admin/downloads/YCTS-vaxelis.pdf.

Should be used
within 6 hours after
being reconstituted.

Should be used as
soon as possible
after reconstitution.

Do not use if
vaccines have been
frozen.

Vials of vaccine
come with a
Vaccine Vial
Monitor 30. Follow
guidance.
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Vaccine Administration Storage Diluent (Yes/No) Discard

Polio: 2 drops orally. For long-term No Vials of vaccine

Bivalent oral storage bOPV come with a

polio vaccine should be frozen. Vaccine Vial

(bOPV) Monitor. Follow

After thawing, to guidance
be stored at 2 °C

and 8 °C for 6

months.

Sensitive to heat.

Polio: Intramuscular To be stored at No Discard 28 days

Inactivated polio injection. temperatures after opening.

vaccine (IPV) between 2 °C and

8 °C.
Do not freeze.

Rotarix 1.5ml dose To be stored at No Should be used

(liquid) administered temperatures immediately after
orally. Single-dose between 2 °C and opening.
squeezable plastic 8°C.
tubes.

Do not freeze.

ROTASIIL 2.5 ml of To be stored at Yes. Diluent to be Reconstituted
reconstituted vaccine temperatures kept cool. Do not vaccine should be
administered orally. between 2 °C and freeze. used immediately.
Availablein 1 and 2 8 °C.
dose vials with oral
droppers. Do not freeze

the ready-to-use
2 ml single-dose single dose tubes.
squeezable plastic
tubes with ready-
to-use vaccine also
available.
RotaTeq 2 ml dose To be stored at No Should be used as
(liquid) administered orally. temperatures soon as possible
between 2 °C after removal from
Single-dose and 8 °C and refrigeration.
squeezable plastic protected from
tubes. light.
Rotavac 0.5 ml dose To be stored at No Discard 6 hours

(frozen liquid)

administered orally.

Available in 5and 10
dose vials with oral
droppers. Frozen
liquid must be thawed
before administration.

—20 °C long term.

6 months shelf life

at2°C-8°C.

Once opened
should be kept at
2 “C=8 “C.
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Vaccine

Administration

Storage

Diluent (Yes/No)

Discard

Yellow fever

Subcutaneous
or intramuscular
injection.

The standard dose of
reconstituted vaccine

is a single dose of
0.5ml.

Stored and kept
at temperatures
between 2 °C and
8 °C.

Reconstituted
vaccines should
be kept on ice
and away from
sunlight.

Yes. Must be
reconstituted
immediately
before use with
sterile diluent
provided by
manufacturer.

Multi-dose vials
must be discarded
at the end of clinic

or outreach, or 1-6

hours of opening,
whichever comes
first.
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Appendix 5.
Checklists for the development and dissemination
of vaccine-related messages

Checklist 1: Developing vaccine-related messages

1 Work with the communications team:
Collaborate with your communications team to create all messages and ensure they are aligned with the
cultural context and within the broader public health goals.

L1 Create a message map:
- Prepare key messages for different types of vaccine-related situations (e.g., routine immunization,
outbreak response, new vaccine introduction).
- Highlight prevention and explain why vaccination is essential, including addressing common
concerns or misinformation.

[1 Research audience attitudes and knowledge:

Conduct research or use existing data to understand the knowledge gaps, beliefs, and attitudes of your
target audience towards vaccines. Tailor messages based on the audience’s existing perceptions to
increase engagement and trust.

L1 Ensure accessibility for vulnerable audiences:
- Tailor messages to be accessible to people with physical disabilities (e.g., using easy-to-read
formats, captions for videos, audio versions for visually impaired audiences).
- Use inclusive language to ensure that messages are gender-transformative and do not reinforce
harmful gender stereotypes.
- Ensure that messages are clear and simple so that people with varying levels of literacy can
understand and relate to the information.

[] Prepare fact-based content:

Ensure all vaccine-related messages are evidence-based, citing reliable sources such as WHO, PAHO,
CARPHA, and national health authorities. Include accurate information on diseases prevented by
vaccines and how immunization programmes have reduced their prevalence.

[] Develop Q&A sheets:
Prepare question-and-answer sheets that address common questions about vaccine safety, efficacy, and
side effects. Make these Q&A sheets accessible for both public and media inquiries.

] Create targeted press releases:

Draft press releases for important vaccine announcements, such as new immunization campaigns,
significant vaccination milestones, or emergency vaccine rollouts. Ensure the releases are concise,
factual, and written in a way that highlights the impact of immunization on public health.

IMMUNIZATION MANUAL. CARIBBEAN TEMPLATE: 2026 EDITION



[] Test messages:

Pre-test vaccine-related messages with small groups to evaluate their effectiveness and clarity. Ensure
that these groups include representatives from vulnerable populations (e.g., those in rural areas or
persons living with disabilities) to test for accessibility and inclusiveness. Adjust language, tone, or
content based on feedback to ensure the message resonates with all target populations.

Checklist 2: Disseminating vaccine-related messages

[] Work with the communications team:

Collaborate with your communications team to select appropriate dissemination plans. Ensure that the
chosen channels are politically neutral and adhere to guidelines set by local health authorities to maintain
impartiality and public trust.

[1 Select the right communication channels:

- Social media:
Use platforms like Facebook, Instagram, TikTok, and Twitter to engage with the public quickly
and directly. Share visual content such as infographics, short videos, and success stories about
vaccination. Different social media platforms cater to various age groups and have varying levels
of popularity across different contexts. For instance, Facebook may appeal more to an older
demographic, while Instagram, Twitter, and TikTok are better suited for engaging a younger,
more Internet-savvy audience. In some countries, Facebook may have higher usage, whereas in
others, Instagram may see greater engagement. Social media is particularly useful for the rapid
dissemination of updates and fostering public interaction.

- Mass media (television, radio, newspapers):
Utilize TV and radio for broader dissemination and outreach, especially in regions with limited
Internet access. Provide public service announcements (PSAs) about upcoming vaccination
campaigns or important updates on vaccine availability. Newspapers can be used for more
detailed explanations and expert opinions.

- Health facilities and community centres:
Post flyers, posters, and banners in clinics, hospitals, and public gathering spots to provide
reminders about vaccine availability and benefits. Organize community meetings and face-to-face
sessions to address concerns and promote vaccine literacy.

- E-mail and direct mail:
Send tailored vaccine information to health professionals and key institutions such as schools to
encourage participation in immunization programmes. Include critical dates, safety information,
and where people can access vaccines.

[] Timing of dissemination:
- Routine campaigns:
Use sustained messaging leading up to and during vaccination weeks (e.g., social media
countdowns, community radio shows).
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- Outbreaks/emergencies:
Rapid dissemination of urgent messages across all channels, ensuring that critical information

reaches the public, particularly vulnerable groups, and health workers quickly.

1 Monitor and adjust:
- Continuously monitor the reach and impact of your messaging using feedback from social media

analytics, audience surveys, and media reports.
- Use community feedback mechanisms to check how well information is reaching vulnerable

groups and adjust the dissemination strategy to improve inclusivity and access.

] Collaborate with media:
Establish and maintain relationships with media outlets to ensure they can help amplify vaccine-related

messages. Engage with community radio and local newspapers, particularly in underserved areas, to
ensure the information reaches populations who might otherwise miss important updates.
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Appendix 6.
Summary of key information for selected

vaccine-preventable diseases

Vaccine- Causative agent Mode of Incubation Period of Subclinical Duration
preventable transmission period communicability infection of natural
disease immunity
Diphtheria Toxin-producing Contact with Usually Variable; usually
bacterium respiratory 2-5days, 2 weeks or less, rarely
(Corynebacterium droplets or sometimes >4 weeks. Carriers
diphtheriae) infected skin longer may shed for longer.
of a case or Effective antimicrobial
carrier; rarely, therapy terminates
contaminated shedding
articles
Haemophilus Bacterium By inhalation Unknown, but May be prolonged. Common Uncertain
influenzae (Haemophilus of respiratory probably 2—-4 Noncommunicable
type b infections  influenzae type b) droplets or by days within 24-48 hours
direct contact after starting effective
with respiratory antimicrobial therapy
secretions
Hepatitis B Virus Infected blood, 45-180 days, 2-3 weeks before the Common, If develops,
body fluids; commonly onset of symptoms, especially in lifelong
childbirth 60-90 days during the clinical infants
(vertical disease, and usually
transmission); for 2—3 months after
sexual acute hepatitis B
intercourse, illness; as long as
intravenous HBsAg continues
drug use, or to be present in the
contact with blood
broken skin
(horizontal
transmission)
Human Virus Skin-to-skin Genital warts Recurrent infections HPVislinkedto  Limited,
papillomavirus contact, mostly ~ 1-20 months; and coinfection with most cervical and inferior
(HPV) sexual, with a up to 10 years multiple types are cancers and to to HPV
person with for cancer possible. Can clear about 69% of vaccination

HPV infection

infection within 1-2
years

vulvar, 75% of
vaginal, 63% of
penile, 90% of
anal, and 70%
oropharyngeal
cancers

APPENDIXES

179



180

Vaccine- Causative agent Mode of Incubation Period of Subclinical Duration
preventable transmission period communicability infection of natural
disease immunity
Influenza Virus Spread by Usually 1-3 1-2 days before Common Lifelong
droplets days (range symptoms until
generated by 1-7 days) about day 5 of illness;
sneezing and may be longer in
coughing, by young children and
direct or indirect immunocompromised
contact, or by persons
the aerosol
route
Measles Virus By direct About 10 days, From 5 days before May occur, but Lifelong
contact with but may be to 5 days after rash importance is
infectious 7-18 days from  onset, counting the minimal
droplets or by exposure to day of rash onset as
airborne spread.  onset of fever day 1
Measles is
one of the
most highly
communicable
of all infectious
diseases.
Meningococcal Bacterium By respiratory 2-10 days, Therapy with Common Uncertain,
infections (Neisseria droplets commonly cefotaxime, no
meningitidis) or direct 3-4 days ceftriaxone, protection
contact with etc. eradicates against
nasopharyngeal N. meningitidis from carriage
secretions from mucosal surfaces
a carrier or case within 24 hours,
and the case is not
considered infectious
Pertussis Bacterium Close 7-10 days The communicable Mild illness is Incomplete
(Bordetella respiratory (range stage lasts from the common. and waning
pertussis) contact; by 6-21 days) catarrhal stage to protection
aerosolized 3 weeks after onset May not be
droplets of paroxysmal cough diagnosed
if untreated with
antimicrobials.
Infectivity lasts until
5 days of antibiotics
have been taken
Pneumococcal Bacterium Contact with Asymptomatic Unknown. Common
infections (Streptococcus respiratory nasopharyngeal  Transmission can
pneumoniae) droplets carriage is occur as long as
common. organisms are in
Incubation respiratory secretions
period variable
and may be
as short as
1-3 days

IMMUNIZATION MANUAL. CARIBBEAN TEMPLATE: 2026 EDITION



Vaccine- Causative agent Mode of Incubation Period of Subclinical Duration
preventable transmission period communicability infection of natural
disease immunity
Polio Virus (Poliovirus Faecal—oral Paralytic Most infectious More than Lifelong
serotypes 1, 2, 3) route or by disease usually immediately before 100 subclinical type-specific
ingestion of 7-14 days, and after onset of infections for immunity
pharyngeal with a reported any symptoms. each paralytic
secretions range of Transmission possible  case
3-35days as long as the virus is
shed (can be years in
immunocompromised
individuals)
Rubella Virus Contact with 14-23 days, 7 days before until Common Lifelong
infected usually 7 days after the onset
nasopharyngeal  16-18 days of the rash. Infants
secretions. with CRS may be
Infants with infectious for months
congenital
rubella
syndrome
(CRS) shed
rubella virus
in pharyngeal
secretions and
urine
Tetanus Toxin-producing Bacillus through  3-21 days, A person with tetanus ~ No Lasting
bacterium contaminated commonly is not infectious to protective
(Clostridium tetani) ~ wounds or about 10 days; others immunity
umbilical stump  may vary from not achieved
1 day to several by infection
months
Tuberculosis Bacterium Airborne 2-10 weeks May be years Common, but Not known;
(Mycobacterium droplets from from infection with untreated not importantin  reactivation
tuberculosis) sputum-positive  to primary pulmonary TB transmission of old
persons lesion or infection
significant commonly
tuberculin skin causes
test (Mantoux) disease
reaction
Varicella Virus Airborne Usually 14-16 From 2 days before Common Lifelong
droplets from, days (range onset of the rash
or contact 10-21 days) until all lesions have
with, vesicular crusted
lesions or
possibly
respiratory
secretions
Yellow fever Virus Bite of infected From infection Mosquitoes can get Common Lifelong
mosquito toillness the virus from an
is usually infected person just
3-6days before onset of fever

and for first 3—5 days
of iliness
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The purpose of immunization is to induce protection
(immunity) from subsequent disease, similar to what is
induced by natural infection. This should be achieved with
minimal or no systemic symptoms. Immunity may be induced
either actively or passively against a variety of bacterial

and viral antigens.

The Expanded Programme on Immunization (EPI) was
implemented in the 1970s as a programme of the Pan
American Health Organization (PAHO), World Health
Organization (WHO), and the nations of the world, with
UNICEF being a major partner in this effort. The EPI initially
focused on six childhood infectious diseases (measles,
paralytic poliomyelitis, diphtheria, pertussis [whooping cough],
tetanus, and tuberculosis) and has since expanded to include
hepatitis B, Haemophilus influenzae type b, and pneumococcal
and rotavirus diseases. These diseases are all prevented by
immunization and had resulted in major national and global
morbidity, disability, and mortality. Vaccination services

are provided through the public health system, which is the
responsibility of the Ministry of Health.

This manual is expected to serve as a guide for health
professionals who provide vaccination services. It is designed
to be a key resource for providing vaccination to children,
adolescents, adults, and older persons (i.e., everyone across
the life course and at all levels of the healthcare system).

The manual has been developed following scientific evidence
and guidance from position papers prepared by the Strategic
Advisory Group of Experts on Immunization (SAGE),

PAHO Technical Advisory Group, and Caribbean

Immunization Technical Advisory Group (CITAG).

It is intended for use by policymakers and by healthcare
providers in both the public and private health sector. Health
professionals are expected to use this guidance in conjunction
with professional judgement when administering any vaccine.
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