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Executive summary

Through the years, Filipinos have been continually burdened by infectious diseases, including
vaccine-preventable diseases, and increasing antibiotic resistance. Thus, immunization
should be offered to curb infections that continue to cause a sizeable mortality among the
vulnerable adults.

The committee on adult immunizations of the Philippine Society for Microbiology and
Infectious Diseases (PSMID) published two handbooks in 2009 and in 2012 to guide physicians
and other healthcare workers on the safe and effective administration of vaccines. The
committee has upgraded these handbooks to these clinical practice guidelines.

These guidelines incorporate the latest advances and changes in the field of vaccinology and
integrate these with expert opinions and evidence-based recommendations using the
Grading of Recommendations Assessment, Development, and Evaluation (GRADE) system. It
focuses on 16 vaccine-preventable diseases that occur in immunocompetent adult Filipinos
and some immunocompromised patients who may benefit with immunization.

These guidelines may be used as a reference while navigating issues regarding vaccines and
vaccination. They are intended for the use of physicians, other healthcare workers who
vaccinate in different settings, and medical students. These guidelines also serve as a
reference for policy makers to guide them in establishing vaccination programs.

For each vaccine included in this document, the technical working group came up with
background and foreground questions, while considering the following outcomes: incidence
of the disease, clinical progress, microbiological cure, mortality, and hospitalization.

Background questions provide questions that pertain to pathology of the disease, the
epidemiology, incidence, and course. The answers to background questions usually introduce
the vaccine chapter. Below are some examples of the background questions used in this
document:

e What s cholera?

e What are the available vaccines for pneumococcal disease?

e What is the serotype prevalence of human papillomavirus (HPV) in the Philippines?
e What are the common adverse events in the administration of the vaccine?

Foreground questions generally address issues of efficacy, care, and decision making. The
members of the technical working group phrase all clinical questions in actionable terms. The
questions are in the Population Intervention Comparison Outcome format. Some examples
of the foreground questions follow:

e Should hepatitis B vaccine be administered routinely in immunocompetent adults not
previously exposed or with unknown exposure status?

e Should influenza vaccine be administered to immunosuppressed adults?

e How effective is the HPV vaccine in preventing cervical cancer and anogenital warts
among immunocompetent females?

To facilitate the review of the technical working group, the keywords to be used for searching
databases were selected and the relevant articles were retrieved and uploaded. The technical



working group collectively reviewed the evidence profiles for each question, and, using a
nominal group technique, determined the overall quality of evidence for both descriptive and
actionable questions. The recommendation statements were drafted, and these were
presented to an expert panel for comments. Then, a group gave consensus on the
recommendations.

In coming up with these clinical practice guidelines, the technical working group used two
methods in developing the recommendations: the Appraisal of Guidelines for Research and
Evaluation Il tool for existing guidelines in other settings; and de novo development of
statements when there are no available existing published guidelines.

Category Interpretation

Strength of recommendation

Strong We believe that the desirable effects (benefits) clearly outweigh the
undesirable effects (risks).

Weak We believe that the desirable and undesirable effects are closely balanced
and uncertain. Thus, evidence may change the balance of risk to benefit.

No recommendation | We believe that further research is required before any recommendation
can be made.

Quality of evidence

High There is consistent evidence from well-performed randomized control
trials (RCTs) or strong evidence from unbiased observational studies. We
are confident that further research is very unlikely to change the estimate
of the effect.

Moderate There is evidence from RCTs with important limitations or moderately
strong evidence from unbiased observational studies. We are confident
that further research is likely to have an important impact on the estimate
of the effect.

Low There is evidence for 21 critical outcome from observational studies, from
RCTs with serious flaws, or from indirect evidence. Our confidence in the
effect estimate is limited. Thus, further research is very likely to change the
estimate

Very low There is evidence for 21 or critical outcome from unsystematic clinical
observations or very indirect evidence. We are uncertain of the effect
estimate.




The recommendations are limited to Filipinos presently residing in the country. They do not
cover those who will migrate to other countries or those who will work abroad for a prolonged
period of time. Detailed description of each of the vaccine-preventable disease, dosing of
vaccines, evidence summaries that support the recommendation, and tables of local disease
statistics can be found in the full text of the guideline. The committee acknowledges that this
is not the only approach to vaccination, but fully supports the safe delivery of vaccines.

Updates to content
e New information on simultaneous vaccination
e 4-day grace period for multi-dose vaccines

e Live vaccines and antibody-containing products should not be administered
simultaneously, otherwise, serologic testing should be done

e Interchangeability of single-component vaccines from different manufacturers
e Enhanced definition of precautions

e Vaccination of hospitalized patients

e Discussion on vaccine safety

Lastly, compared to other and previous PSMID guidelines, the format of these guidelines has
been revised. Each vaccine is being discussed in a tabulated form where the evidence is
discussed and the strength of recommendations is stated. Where the technical working group
deemed it necessary to expound on the findings, further discussion can be found after the
initial tables for each vaccine. The technical working group acknowledges that the
conceptualization of the format of the Philippine clinical practice guidelines was adapted from
the adult immunization guidelines of the Singapore Infectious Diseases Society, which has
granted us permission to use such a format.



Chapter 1: General principles of adult vaccination
Immunity

Immunity is the ability of the body to tolerate the presence of material indigenous to the body
(self) and to eliminate foreign material (non-self).* This ability provides protection from
infectious diseases, usually indicated by the presence of an antibody. Immunization is the
process of making a person immune or resistant to an infectious disease, usually through
vaccination.” (See Table 1A for more information.)

An antigen is a live or inactivated substance (e.g., protein, polysaccharide) capable of
producing an immune response.

Antibodies are protein molecules produce by B-lymphocytes in response to specific antigens
found on the surface of pathogens.

Table 1A. Basic mechanisms for acquiring immunity

Active immunity Passive immunity
Acquisition of | Produced by the person’s own Transferred from another person or animal
protection immune system
Duration of Permanent Temporary
protection
Source Occurs after infection or Transplacental

vaccination through the production

: . Blood products
of immunologic memory

Homologous pooled human antibody
(immunoglobulin)

Homologous human hyperimmune globulin
Plasma products

Heterologous hyperimmune serum
(antitoxin)

Types of vaccines®

Live attenuated vaccines

e Weakened form of the “wild” virus or bacteria
e Must replicate to be effective

e Immune response similar to natural infection
e Usually effective with one dose

e Severe reactions are possible

e Interference from circulating antibody

e Heat labile

Inactivated vaccines



e Cannot replicate, and not live

e Minimal interference from circulating antibody

e Not as effective as live vaccines

e Require multiple (3 to 5) doses

e Immune response mostly humoral

e Antibody titer falls over time requiring booster doses
Following are the types of inactivated vaccines.

e Whole cell vaccines: from whole organisms that have been inactivated by chemical,
thermal, or other means

e Fractional: from components of the whole organism
e Toxoids: inactivated toxins of toxin-producing bacteria
e Polysaccharide vaccines: polysaccharide is linked to proteins to increase effectiveness

Table 1B. Examples of different types of vaccines

Type of vaccine Examples

Live attenuated Viral: measles-mumps-rubella, varicella, herpes zoster, yellow fever,
oral polio, influenza nasal spray, rotavirus, dengue virus

Bacterial: Bacille Calmette-Guérin, oral typhoid

Inactivated whole cell Viral: influenza, polio, rabies, hepatitis A, Japanese encephalitis

Bacterial: pertussis, typhoid, cholera

Fractional Viral: hepatitis B, influenza, acellular pertussis, human
papillomavirus

Bacterial: typhoid vaccine

Toxoid Diphtheria toxoid, tetanus toxoid

Conjugate polysaccharide | Pneumococcal, meningococcal, Haemophilus influenzae type b (Hib)

Timing and spacing of vaccines

To optimize maximum benefit from vaccines, the recommended schedules should be
followed as closely as possible.4 Vaccine doses should not be administered at intervals less
than these minimum intervals. Doses administered too close together or at too young an age
can lead to a suboptimal immune response.’

In the case of multi-dose vaccines,®’ vaccine doses administered <4 days prior to the
minimum interval are considered valid. This is known as the “grace period.”*

However, this 4-day guideline is not applicable to the rabies vaccine schedule. Doses of any
vaccine administered 5 days earlier than the minimum interval or age should not be counted
as valid doses and should be repeated as age appropriate. The repeat dose should be spaced
after the invalid dose by the recommended minimum interval. (Best Practice Statement)



Simultaneous administration of vaccines® refers to the administration of more than one
vaccine on the same clinic day, at different anatomic sites, and not combined in the same
syringe. The rationale behind simultaneously administering all vaccines for which a person is
eligible at the time of a visit increases the probability that the patient will be fully vaccinated.
With some exceptions, same-day administration of widely used vaccines, whether live or
inactivated, does not diminish seroconversion rates when vaccines are given separately; rates
for adverse reactions are also like those observed when vaccines are administered
separately.8 However, the systematic review did not provide clear evidence on the specific
distance between injection sites.

In persons with functional or anatomic asplenia, pneumococcal conjugate vaccine (PCV13)
should be given first and then followed by meningococcal conjugate vaccine 4 weeks later.?
These two vaccines should not be administered simultaneously based on immunogenicity
studies that showed reduced antibody concentrations for 3 serotypes of pneumococcus
(subtypes 4, 6B, and 18C) when a pneumococcal polyvalent vaccine with antigens from seven
common serotypes of Streptococcus pneumoniae was administered simultaneously with
quadrivalent meningococcal conjugate vaccine.

In non-simultaneous administration, there is no evidence that inactivated vaccines interfere
with the immune response to other inactivated vaccines or to live vaccines. Any inactivated
vaccine can be administered either simultaneously or at any time before or after a different
inactivated or live vaccine. The 2 exceptions are a 4-week interval between PCV13 and
quadrivalent polysaccharide-protein conjugate vaccine in a person with anatomic asplenia
and the separation of doses between PCV13 and pneumococcal polysaccharide vaccine
(PPSV23, 6-12 months recommended for non-high risk; 8 weeks’ minimum, if PCV13 is given
first, and 1 year minimum in adults if PPSV23 is given first).

Two live vaccines should always be administered on the same day. Otherwise, the live
vaccines should be separated by at least 4 weeks to minimize the potential risk for
interference.

If 2 such vaccines are separated by <4 weeks, the second vaccine administered should not be
counted and the dose should be repeated at least 4 weeks later. The 4-day grace period
discussed earlier, which may be used to shorten the minimum interval between doses of the
same vaccine, should not be applied to this 4-week interval between 2 different live vaccines.

An exception is yellow fever vaccine, which can be given <4 weeks after measles-mumps-
rubella (MMR) or univalent varicella vaccine.

Regarding the timing of administration of vaccines and blood products,® inactivated vaccines
interfere less with antibody-containing products. The administration of inactivated vaccines
and toxoids either simultaneously with or at any interval before or after receipt of an
antibody-containing product should not substantially impair development of a protective
antibody response. (See Tables 1C and 1D.)

Table 1C. Guidelines for administering antibody-containing products® and vaccines®

Type of Products administered Recommended minimum interval
administration between doses




Simultaneous
(during the
same clinic

inactivated antigen

Antibody-containing products and

Can be administered simultaneously
at different anatomic sites or at any
time interval between doses

day)

antigen

Antibody-containing products and live

Should not be administered
simultaneously®

If simultaneous administration of
measles-containing vaccine or
varicella vaccine is unavoidable,
administer at different sites and
revaccinate or test for seroconversion
after the recommended interval.

Non- Administered first

Administered

simultaneous second
Antibody- Inactivated No interval necessary
containing antigen
products
Inactivated antigen | Antibody-
containing
products
Antibody- MMR vaccine, Dose related™©
containing varicella vaccine
products and combined

measles-mumps-
rubella-varicella
(MMRYV) vaccine

antigens
MMR vaccine, Antibody- 2 weeks”
varicella vaccine, containing
and combined products

MMRYV vaccine
antigens

Reference: Kroger, A. T., Duchin, J., & Vazquez, M. (2017). General best practice guidelines for immunization:
Best practices guidance of the advisory committee on immunization practices (ACIP). Retrieved from
www.cdc.gov/vaccines/hcp/acip-recs/general-recs/downloads/general-recs.pdf

?Blood products that contain substantial amounts of immune globulin include intramuscular, subcutaneous,
and intravenous immune globulin, specific hyperimmune globulin (e.g., hepatitis Bimmune globulin, tetanus
immune globulin, varicella zoster immune globulin, and rabies immune globulin), whole blood, packed red
blood cells, plasma, and platelet products.

e Following are the exceptions to these recommendations: yellow fever vaccine; rotavirus vaccine; oral Ty21a
typhoid vaccine; live attenuated influenza vaccine; and zoster vaccine. These live attenuated vaccines can be
administered at any time before or after or simultaneously with an antibody-containing product.

The duration of interference of antibody-containing products with the immune response to the measles
component of a measles-containing vaccine, and possibly a varicella vaccine, is dose related. See Table 1D.
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Table 1D. Recommended intervals between administration of antibody-containing
products and measles- or varicella-containing vaccine, by product and indication for

vaccination®

Product/indication

Dose (mg IgG/kg) and
route’

Recommended interval
before measles- or
varicella-containing
vaccine® administration
(months)

Blood transfusion

. . . d
deficiencies

intravenous®

Red blood cells, washed 10 ml/kg, negligible None
IgG/kg intravenous
Red blood cells, adenine-saline added 10 ml/kg (10 mg 3
1gG/kg) intravenous
Packed red blood cells (hematocrit 65%)° | 10 ml/kg (60 mg 6
IgG/kg) intravenous
Whole blood (hematocrit 35%-50%) 10 ml/kg (80-100 mg 6
IgG/kg) intravenous
Plasma/platelet products 10 ml/kg (160 mg 7
IgG/kg) intravenous
Botulinum Immune Globulin Intravenous | 1.0 ml/kg (50 mg 6
(Human) IgG/kg) intravenous
Cytomegalovirus immune globulin | 150 mg/kg maximum 6
intravenous
Hepatitis A immune globulin
Contact prophylaxis 0.1 ml/kg (3.3 mg 3
1gG/kg) intramuscular
International travel, <2-month stay 0.1 ml/kg (3.3 mg
1gG/kg) intramuscular
International travel, 22-month stay 0.2 ml/kg (10 mg
1gG/kg) intramuscular
Hepatitis Bimmune globulin 0.06 ml/kg (10 mg
1gG/kg) intramuscular
Immune globulin intravenous
Replacement therapy for immune 300-400 mg/kg 8
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Immune thrombocytopenic purpura 400 mg/kg intravenous
treatment
Post-exposure varicella prophylaxis
Post-exposure measles prophylaxis for
immunocompromised contacts
Immune thrombocytopenic purpura 1,000 mg/kg 10
treatment intravenous
Kawasaki disease 2 g/kg intravenous 11
Measles prophylaxis IG
Standard (i.e., non- 0.50 ml/kg (80 mg 6
immunocompromised) contact I1gG/kg) intramuscular
Monoclonal antibody to respiratory 15 mg/kg None
syncytial virus F protein (e.g. Synagis intramuscular
[Medimmune])®
Rabies immune globulin 201U/kg (22 mg 4
1gG/kg) intramuscular
Tetanus immune globulin 250 units (10 mg 3
IgG/kg) intramuscular
Varicella immune globulin 125 units/10 kg (60- 5
200 mg 1gG/kg)
intramuscular,
maximum 625 units

Reference: Kroger, A. T., Duchin, J., & Vazquez, M. (2017). General best practice guidelines for immunization:
Best practices guidance of the advisory committee on immunization practices (ACIP). Retrieved from
www.cdc.gov/vaccines/hcp/acip-recs/general-recs/downloads/general-recs.pdf

Abbreviations

1gG: immune globulin G

IGIV: intravenous immune globulin

mg 1gG/kg = milligrams of immune globulin G per kilogram of body weight

®This table is not intended for determining the correct indications and dosages for using antibody-containing
products. Unvaccinated persons might not be protected fully against measles during the entire recommended
interval, and additional doses of immune globulin or measles vaccine might be indicated after measles
exposure. Concentrations of measles antibody in an immune globulin preparation can vary by manufacturer’s
lot. Rates of antibody clearance after receipt of an immune globulin preparation might also vary.
Recommended intervals are extrapolated from an estimated half-life of 30 days for passively acquired
antibody and an observed interference with the immune response to measles vaccine for 5 months after a
dose of 80 mg 1gG/kg.

® Does not include zoster vaccine. Zoster vaccine may be given with antibody-containing blood products.

¢ Assumes a serum immunoglobulin G concentration of 16 mg/ml.
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T Measles vaccination is recommended for children with mild or moderate immunosuppression from HIV
infection, and varicella vaccination may be considered for children with mild or moderate
immunosuppression from HIV infection. However, both are contraindicated for persons with severe
immunosuppression from HIV or any other immunosuppressive disorder.

€ Contains antibody only to respiratory syncytial virus.

Single-component vaccines from different manufacturers are interchangeable. Vaccination
should not be deferred because the brand used for previous doses is not available or is
unknown. Any FDA-approved vaccine brand may be used to continue or complete the series.

It is not necessary to restart the series of any vaccine due to extended intervals between
doses. However, for oral typhoid vaccine, the series should be repeated if the four-dose series
is extended to more than 3 weeks.>®

Inactivated and live vaccines generally may require multiple doses and may require periodic
boosting to maintain immunity, as recommended.?

Unless licensed for mixing, individual vaccines should not be mixed in the same syringe.
Contraindications and precautions to vaccination

Please see individual vaccines for their contraindications and precautions. The presence of a
moderate or severe acute illness with or without a fever is a precaution to administration of
all vaccines.

A contraindication is a condition in a recipient which greatly increases the chance of a serious
adverse reaction, hence should not be given.l'9 For example, MMR should not be
administered to severely immunocompromised persons (CD4 <200 cells/ul). (See Table 1E for
invalid contraindications.)

A precaution is a condition in a recipient which may increase the chance or severity of an
adverse event, might cause diagnostic confusion, or might compromise the ability of the
vaccine to produce immunity. One example is administering a measles vaccine to a person
with passive immunity to measles from a blood transfusion.™’

Certain vaccines may be given to an immunocompromised individual. However, response may
be dependent on the severity of immunosuppression.’® The advice of a specialist should be
sought.

Following are the permanent contraindications to vaccination®: severe allergic reaction to a
vaccine component or following a prior dose; and encephalopathy not due to another
identifiable cause occurring within 7 days of pertussis vaccination.

Hospitalization should be an opportunity to provide recommended vaccinations. Efforts
should be made to vaccinate patients during their hospitalization or at the time of their
discharge.

Table 1E. Invalid contraindications to vaccination®’®

Vaccine Conditions commonly misperceived as contraindications or
precautions (i.e., vaccines may be given under these conditions)

General for all vaccines, Mild acute illness with or without fever
including DTaP (diphtheria
and tetanus toxoids with
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acellular pertussis) vaccine, Mild to moderate local reaction (i.e., swelling, redness, soreness);
pediatric diphtheria and low-grad or moderate fever after previous dose

tetanus toxoids vaccine,
adult Td (tetanus and
diphtheria toxoids), Current antimicrobial therapy °
adolescent-adult Tdap
(tetanus and diphtheria
toxoids with acellular Preterm birth (hepatitis B vaccine is an exception in certain

Ly . . i b
pertussis), inactivated polio, | Circumstances)

Lack of previous physical examination in well-appearing person

Convalescent phase of iliness

MMR, Hib, hepatitis A, Recent exposure to an infectious disease
hepatitis B, varicella, . o . . .
rotavirus, PCV13, inactivated History of penicillin allergy, other non-vaccine allergies, relatives

influenza, PPSV23, with allergies, or receiving allergen extract immunotherapy

MenACWY, meningococcal History of Guillain-Barré syndrome®
polysaccharide, HPV, and
herpes zoster vaccines

Abbreviations: DT = diphtheria and tetanus toxoids; DTP = diphtheria toxoid, tetanus toxoid, and pertussis;
DTaP = diphtheria and tetanus toxoids and acellular pertussis; GBS = Guillain-Barré syndrome; HBsAg =
hepatitis B surface antigen; Hib = Haemophilus influenzae type b; HIV = human immunodeficiency virus;
HPV = human papillomavirus; IV = inactivated influenza vaccine; IPV = inactivated poliovirus; LAIV = live,
attenuated influenza vaccine; MenACWY = quadrivalent meningococcal conjugate vaccine; MMR = measles,
mumps, and rubella; MPSV4 = quadrivalent meningococcal polysaccharide vaccine; PCV = pneumococcal
conjugate vaccine; PPSV23= pneumococcal polysaccharide vaccine; Td = tetanus and diphtheria toxoids;
Tdap = tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis.

(a) Antibacterial drugs might interfere with Ty21a oral typhoid vaccine, and certain antiviral drugs might
interfere with varicella-containing vaccines and LAIV4.

(b) Hepatitis B vaccination should be deferred for infants weighing <2,000 g if the mother is documented to
be HBsAg negative. Vaccination should commence at chronological age 1 month or at hospital discharge.
For infants born to HBsAg-positive women, hepatitis B immune globulin and hepatitis B vaccine should be
administered within 12 hours after birth, regardless of weight.

(c) An exception is Guillain-Barré syndrome within 6 weeks of a dose of influenza vaccine or tetanus-toxoid—
containing vaccine, which are precautions for influenza vaccines and tetanus-toxoid containing vaccines,
respectively.

Reference: Kroger, A. T., Duchin, J., & Vazquez, M. (2017). General best practice guidelines for immunization:
Best practices guidance of the advisory committee on immunization practices (ACIP). Retrieved from
www.cdc.gov/vaccines/hcp/acip-recs/general-recs/downloads/general-recs.pdf

Screening for contraindications and precautions to vaccination®

If the recipient answers “yes” to any one of the following questions, then a more thorough
evaluation should be done prior to vaccination.

1. Are you sick today?

2. Do you have allergies to medications, food, or any vaccine?
3. Have you had a serious reaction to a vaccine in the past?

4. Do you have a seizure, brain, or nerve problem?

5. Do you have other co-morbid conditions such as asthma, lung disorder, heart disease,
kidney disease, diabetes, or blood disorder?

6. Do you have cancer, leukemia, AIDS, or any other immune system problem?
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7. Do you take cortisone, prednisone, other steroids or anticancer drugs, or had x-ray
treatments in the past 3 months?

8. Did you receive blood transfusion or other blood products, or been given a medicine called
immunoglobulin, in the past year?

9. Are you pregnant, or is there a chance that you could become pregnant during the next
month?

10. Have you received any vaccinations in the past 4 weeks?
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Chapter 2: Vaccine safety

The contribution of vaccination to public health is undeniable. But like any other
pharmaceutical product, vaccine is not fully safe nor is it completely effective. While most of
the adverse events are minor and self-limiting, there are also serious and life-threatening
health effects. Keeping vaccines safe is of paramount importance to building public trust and
it starts with pharmacovigilance. The Department of Health encourages active surveillance of
Adverse Events Following Immunization (AEFI), regardless of causality to vaccines.

AEFI are any untoward medical occurrences which follow immunization and which do not
necessarily have a causal relationship with the usage of the vaccine.* AEFI could be symptoms,
diseases, or abnormal laboratory findings. WHO divides AEFI into vaccine related,
immunization related, or coincidental. (See Table 2.)

The difference between a reaction related to the vaccine and an adverse event which can
have other causes should be explained to patients. This ensures that they have all information
they need to make an informed decision about receiving immunization for themselves. In case
of AEFI, vaccine recipients should be advised to report to National Adverse Events Following

Immunization (contact number: 651 7800, local 2930) using the appropriate form.

Table 2. Categorization of adverse events following immunization (AEFI)*

Cause-specific category of
AEFI

Definition

Example

Vaccine

Product-related reaction

An AEFI that is caused or
precipitated by a vaccine due
to one or more of the inherent
properties of the vaccine
product

Extensive limb swelling
following vaccination

Quality defect-related reaction

An AEFI that is caused or
precipitated by a vaccine that
is due to one or more quality
defects of the vaccine product
including its administration
device as provided by the
manufacturer

Failure of the manufacturer to
completely inactivate a lot of
inactivated polio vaccine leads
to cases of paralytic polio.

Immunization

Error-related reaction

An AEFI that is caused by
inappropriate vaccine handling
prescribing or administration
and thus by its nature is
preventable

Non-sterile injection,
reconstitution error, vaccine
stored or transported
incorrectly

Anxiety-related reaction

An AEFI arising from anxiety
about the immunization

Vasovagal syncope in an
adolescent following
immunization
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Inconsistent with causal association to immunization

Coincidental event

An AEFI that is caused by
something other than the
vaccine product, immunization
error or anxiety.

A fever occurs at the time of
the vaccination (temporal
association), but it is in fact
caused by malaria.

Adverse events® can be: minor, that which occur within a few hours of injection, resolve after
a short period of time, and pose little danger; severe, or that which result in long-term
problems; or serious. The third is a regulatory term that refers to events causing a potential
risk to the health or life of the recipient, leading to hospitalization, disability or incapacity,
congenital abnormalities or birth defects, or death.
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Philippine Integrated Disease
Surveillance and

Case Investigation Form
(Only for Serious AEFI - Death/ Disability/ Hospitalized/ Cluster of Minor AEFI)

EFDA

Version 2015

Name of DRU: Type: ORHU CICHO [Gov't Hospital CIPrivate Hospital CClinic
Address: OGov't L y OPrivate L y DlAirport/Seap
I. PATIENT EPIID Number (Patient’s First Name Middle Name Last Name
INFORMATION
Complete Address: District ILHZ
[Sex: O Male Date of Birth: MM/ DD/ YYYY[Age O Days Height: Weight: Date Admitted/ MM DD YYYY
O Female O Months cm kg Seen/Consult :
O Years
Name of hospital/health facility: Address : Admitted?
OYes 0ONo 0O Unknown
Date onset of AEFI/ MM/ DDI YYYY TIME (hh:min:sec) Date next higher / / Date of / /
present illness AM/PM level notified _— Investigaton =~ —+—-—'—
Name & Designa- Contact #/email:
" Institution:
tion of Reporter
Name & Contact #/email:
Designation of Institution
Investigator
Il. SUSPECTED VACCINE
Suspected Dateof | Timeof | Dose | Siteof X :
Vaccinels Vemelies || Ve No. | Injection | Batch/ Name of Expiry Name of Profession of
(Please indicate Generic i ti (e.g.1st, | (indicate | Lot No. Manufacturer Date Vaccinator Vaccinator
and Brand Name) oD oD 2nd, 3rd) | left or right)
. Date of Time of Batch/Lot q :
Diluent Reconstitution Reconstitution No. Expiry Date Name of Vaccinator

Vaccination Center/Facility:

Vaccination Session: 0 Routine session [ Clinic O Mass Campaign [ School —based O Others,

Ill. TYPE OF AEFI:

O Anaphylactoid reaction O Seizures

(acute hypersensitivity reaction) o Febrile o Afebrile

O Anaphylaxis O Sepsis

0O Brachial neuritis O Severe local reaction

E EE)lsseT.llnlalethCG infection © Pain, redness and/or swelling of > 3 days

o anez) a.ozat y ve Enisode (HHE © Swelling beyond the nearest joint
Ypolonlct lyporesponsive Episode (| ) O Thrombocytopenia

O Injection site abscess N

" O Toxic Shock Syndrome

O Intussusception O Others (specify)

O Lymphadenitis

O Osteitis/ Osteomyelitis

O Persistent ( > 3hours) inconsolable crying

Case Definition:

e Adverse event following immunization is defined as any untoward medical occurrence which follows immunization and
which does not necessarily have a causal relationship with the usage of the vaccine. The adverse event may be any unfa-
vourable or unintended sign, abnormal laboratory finding, symptom or disease.

e Serious AEFI is defined as an event that is causing a potential risk to the health/life of a recipient leading to hospitalization,
disability/incapacity, congenital abnormalities/birth defects or death.

18




(' IN0-D3YY 3G OSJE DINOYS UOREBISIAL] UO SUORSINGD S0N9 PUE ULOS LOGeORs2ALT 3587

3V ¥S0Id © STEFV JOU JO SN0 U GV STores 04) “Paisisiujupe Suiodes Jo jpue “Aydeiboab ‘aw u) pajesl Siuss

JEJIUIS 10 SLES BU] JO SISED SI0W JO OM] SE PAUYSD S| |43 40 JISNID Y I

Aypesnes soy

I I 3 PINOYS STHFF
IO O 7SS0 WeIdnes 8yl o YiEsy 8y} 0 XS [epueiod B esod J0U S90p PUE SNOLSS, JOU 51 IBU) JUBAS UE S1 143V JOUIN

TFEap Jo S12919p URI/ e

“UonEziENdsoy o) Bupes) ueidas B Jo ayyyNesy 8U) 0 ysu [equetod B GUISNED S| JBY) JUBNS UE SE pBULSp S| |43V SNopeS

* w0

ySaM AISAS [AS] SARELSIURLIPE BYBY PEU )

“suoea ayj jo abesn ay) ypm di

‘ubis 0

JESNED B 8nEyY

OF PRGNS PUE (¥ BURioGa) i j0 50 / LEIS [ENGSOH /aSinN (Y 843 AG paysijaiuonde Ajgsydiad aq
IOLS WD) SR UOHBUIIIEA BUIMOII) SAED OE WYIM JN330 JEY] 85041 DN DeLede) 6q 0] Si43V ‘JLON

“aseasp

Aue 8q ABW JUSAS SSIBADE SUL
10U SBOP UIYM PUE UOTIEZIUNLUW]
& SMOJ|0) YIIYm S0USLNII0 [ENPEW premoiun AUE SE pauyap s1 uopeziunwiw) Bumoyo) juens esieApy e

143V 40 3dAL IUoRIuUYaq BSED
o[- W
umouy SEwed - J
-un - n ._MW_.H - m_i_._hu._u“u::w Jaquinu ase3 ay} g pasua asupaoug ‘K3 xag oweu
E.uﬁumnu_w e ARppuw -|20BA U3 JO UolsSayoId A& ppauw ajep Aiydxa w“!nu:!._u ocﬁ_u ‘_.._unu ,..“ wana asian | fyedioquniy ‘Aebueieg ARpppuw wﬂuﬂ:—h.ub 1SE7 ‘9Weu s|pPIN
PR .
paI0-Q H“oﬂ.nnuw:_ PUE BUIEU [IN; S3E31RUI W%”L-.M.u_—”:m_ -sns eyeapu] | pue subis medpu) Moindpeens Ajsedg shep-qg SuiEu 35414 BIEIIPUI
LA ae2ipul
by
(pag’puziIst)
ssau BAT BSIBAPY z
[FES ; uo|ssajoIg pajeupsoep, | ajep Audxg | “oN esog oN
oweano | ok, c:_____._.—ﬂ._ﬁa_.o B S i e | TEeE || S .ns_swin.__._.h.u__u_w SSOIPPY @ledwosn Yuigjo aIeq | X05 | @BV | GWEN INd SIUONRd | o0,
pejdedsng
od deag] 7 2mandd A 181EAUd ] :SSRUpPPY
D0 (epdsoy elBAUGL] [BYdsOH 1,A000 QMDD NHW0 fediy ‘NYq jo sweN

uuo4 poday aseD

NOLLVZINNWINI ONIMOTTOd SLNIAZ 3SHIAQY

asundsay PUE SOUE(IBAINS
asessig paesBau) suiddig

19



“(Juay-xspul
JUB/S18BUSO0JUIDOBA/S|00)/BANENIUAIBJES SUIDOBAAUI'OYM MMM/ dIlY 1B B|ge|ieAR) S1@ays UolBLLLIOjU] SBel panasqo pue siaded uomisod OHM
pue (Bio uoneloqe|joouciybug mmm) SUCIHULSP 8SED UOKEICqE||0D) UuoyBug 8yl 0] J8)8) 0} PSPUSWILLODIS] S J UOIJELLIOUI [BAISIUI ST} J8SUQD.

UONEZIUNWWI 0}

pelejas eq o) 21gnd ayj Jo siexsom Yyijeay Ag ybnoy) aJe jeyl sjueae |BNSNUN pUE 8uBaAas Jaylo Auy =

Aupgesig -

uonezieydsoy =

i 8wil oN yieag =
speAwosisQ/smaIsQ

UOIEZIUN LWL uonpajul H g PRIBUILBSSI] -

9949 Jaye syjuow g\ pue | usamiag spuspeydwi -
("ww/seisesw Jaye sAep gg-g1) euadolfooquioay] =

(sauiooea ejol Jaye sfep Lz uiypm Ajuowwos) uondaossnssmu| =

(suoea BuluieluoD snuelal Jaye sAep gZ-Z) snunau [elyoelg =

UOIEZIUNWILLI JO SYIUOW € UIYIIAA (1oeU00 Jo) sAep G/~ Juaidioas A4 Jo) sAep pe-¢) sisAjeied piooey eInoy -
(d.1Q 40} shep z-0 “diNW/sa|seaw 1o} skep Z|-9) Ayjedojeydaoug =

UonEZIUNWWI JO SAEP 1 UIYIIAA (d.1Q 4o} shep Z-0 ‘HwW/se|seaw Jo) sAep ZL-9) sainzies ajugey Buipnjoul ‘saunzies =
(oue1s/|EUSIDEG) SS@0sqe 1S uonoalu] =

sisdeg -

UOHEZIUNWIWI JO SABP UBASS UIYIIAA uonoeal |[BED0| 818ABS =
(Ss1) swoupuds yooys JIXx0] =

IHH =

Bujwesios ajgejosucou) (SINOY € UBY] 8JOwW) Jualsisiad

sixejAydeuy =

(uonoeau AyanisuasiadAy snoe) uonoeal piojoejfiydeuy =

UONEZIUNWILLY JO SINOY g O HZ UIYIM

LlEeAJa3Ul 3w }1@SUQ

143V snouag a|qepodsy

SId3V SNOIYAS I19vVLa0d3d 40 1SI1

20



Chapter 3: Specific vaccines for adults
Cholera vaccine

Cholera is an acutely dehydrating, watery diarrheal disease caused by ingestion of toxigenic
serogroups (01 and 0139) by Vibrio cholerae.” It results in massive loss of intravascular and
extracellular fluids and electrolytes in the small intestine, leading to severe dehydration and
shock. Cholera is a disease of poverty and is endemic in developing countries with poor
sanitation and lack of clean drinking water. Any age group may be affected, but young
children are mostly affected.™?

V. cholerae is a gram-negative, rod-shaped organism that is mainly waterborne. More than
200 serogroups were identified, but serogroups 01 and 039 cause epidemic disease.>® 01
serogroup has two biotypes: Classical and El Tor. Both biotypes can be further classified into
Ogawa and Inaba serotypes.1 There is no proven cross-protection between two serogroups,
and immunity to V. cholerae infection is group-specific.l’2

Cholera causes an estimated 1.4 to 4.3 million cases and 28,000 to 142,000 deaths per year
worldwide.' Over 1.4 billion persons are at risk globally. While epidemic cholera attracts
attention and accounts for most of the cases reported to WHO each year, endemic cholera
continues to exact an unacceptable toll primarily in large parts of Africa, South and Southeast
Asia, and more recently in the Americas (Haiti). In 2015, a total of 172,454 cases and 1,304
deaths were reported to the World Health Organization (WHO) by 42 countries with an overall
case-fatality rate of 0.8%."

Transmission is mainly fecal-oral route by contaminated food and water. In most of the cases,
cholera is clinically characterized as acute, profuse watery diarrhea with a duration of 1 or
few days. Incubation period may range from several hours to 5 days, average of 2-3 days. In
severe cases, patients present with profuse watery diarrhea (rice-water stools), projectile
vomiting leading to dehydration, and shock. Death may occur in 18 hours to several days.™?

Table 3. Cholera vaccine for adults

Killed whole cell monovalent Modified killed bivalent
(01) vaccine with cholera toxin B whole cell vaccine (WC)
subunit (WC-BS or WC-rBS)

Description e Mixture of B subunit of e Contains a bivalent
cholera toxin plus formalin preparation of 01 and
and heat killed whole cells 0139 and lacks the B
strains of V. cholerae O1 subunit toxin.

(monovalent) representing
both serotypes Inaba and
Ogawa and biotypes El Tor
and Classical. It does not
contain the cholera subunit A,
making it free from toxic
effects.

e Has short term cross-
protection against entero-
toxigenic Escherichia coli since
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the heat labile toxin of E. coli
cross reacts with cholera
toxin.

Recommendations

e Cholera vaccine is effective among adults up to three years
after completion of vaccination.

Strong recommendation; moderate quality of evidence

e Oral cholera vaccine may be given as an additional measure
to standard epidemic response protocol for cholera.

Strong recommendation; low quality of evidence
e Cholera vaccine is not routinely given.
Strong recommendation; low quality of evidence

e Oral cholera vaccine may be given among pregnant women if
there is high risk of exposure (i.e., outbreak, endemic, travel).

Weak recommendation; low quality of evidence

Summary of evidence

A meta-analysis involving thirty-two randomized clinical trials and
quasi-randomized studies comparing cholera vaccine with placebo
showed a translated efficacy of cholera vaccine to 51% (95% Cl: 41-
59%), which can provide protection to older children and adults for
up to three years against cholera.®

In the Bangladesh trial (n =
63,498) involving children 2-
15 years old and women 16
years old and above,
participants were given 3
doses of WC-BS, WC, or
placebo, in a randomized
double-blind, placebo-
controlled trial.

e Protective efficacy
against classical and El
Tor cholera for
patients aged 5 years
old and above was
78% (95% Cl: 61-78)
and 63% (95% Cl: 41-
77), after 1 year and 2
years after
vaccination,
respectively.

e During the first year
following vaccination,
the recipients showed
33-48% decrease in
hospitalization for

Duration of protection
was noted to be two
years in adults who
received killed whole-cell
monovalent vaccine with
cholera B subunit toxin.*
For the modified bivalent
WC oral cholera vaccine,
the duration of
protectionisup to 5
years.!

A cluster-randomized,
double-blind, placebo-
controlled study by
Bhattacharya et al.”
showed the protective
efficacy among patients
aged 15 years old and
above was 74% (95% Cl:
58-84%) 5 years after
vaccination.

A case-cohort study
showed the
effectiveness of single
dose was shown at 80%
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severe diarrhea due
to any cause. Women
aged 15 years old and
above had decreased
mortality rate at 23-
26% from all causes
from the study.™

(95% Cl: 61-100%) over a
4-month period.®
Another single-dose
study done in
Bangladesh showed
vaccine efficacy of 40%
(95% Cl: 11-60%) and
63% (95% Cl: 24-82%)
against all cholera
episodes and severe
cholera in patients aged
more than 1 year old,
respectively.”’ Due to
limited evidence of
duration of protection,
additional primary
vaccination may be
considered to provide
longer duration of
protection if cholera
exposure persists.

Indication/Target population

Vaccination strategies should be tailored based on the
assessment of areas with high risk for cholera infection.
Targeting specific age groups and people (i.e., travelers visiting
to areas with ongoing outbreaks) with high risk for cholera

infection may be considered.’?

Schedule

2 liquid doses with 2-6-weeks
interval

If the second dose is delayed
for more than 6 weeks, the
vaccine schedule should be
restarted.”?

2 liquid doses at 14-days
interval

Administration

Requires co-administration
with 3 ml bicarbonate buffer
(included in package) in 150
ml of potable water for adults
to prevent degradation of B
subunit.

Food and drinks should be
avoided 1 hour before and
after taking the oral vaccine.

Revaccination is
recommended where there is
continued risk for V. cholerae
infection.

Since it lacks the toxin
subunit, it does not
require bicarbonate
buffer when
administered.

Revaccination is
recommended if it was
given more than 3 years
from the time of initial
vaccination.!
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e Inadults who were
given WC-BS or WC-
rBS for more than 2
years, the primary 2-
dose vaccination
should be repeated.

Common adverse events e Adverse events reported include mild abdominal pain,
discomfort, or diarrhea.

Contraindications/precautions

Not licensed for use in children aged less than 2 years old.

e Food and drink should be avoided for one hour before and
after vaccination."

e Postpone vaccination in case of acute illness (including
diarrhea) and avoid if with a history of systemic severe
reaction or allergic response after administration of cholera
vaccine dose.’

e Cholera vaccine may be given together with other parenteral
or oral vaccines.

Pregnancy and breastfeeding

Good safety profile even in patients who are pregnant,
immunocompromised, or even with HIV.

Oral cholera vaccine may be given as an additional measure to standard epidemic response
protocol for cholera.

Strong recommendation; low quality of evidence
Summary of evidence

WHO proposed to utilize oral cholera vaccine reactively as supplemental measure to standard
cholera epidemic response protocol.! A proposed 3-step decision-making tool may provide
health authorities regarding the use of cholera vaccine during complex emergencies: (1) a risk
assessment for cholera outbreak which should be undertaken first; (2) an assessment of
whether key public health priorities are or can be implemented in a timely manner, combined
with an analysis of the capacity to contain a possible outbreak; and (3) an assessment of the
feasibility of an immunization campaign.® Reactive vaccination should be given to as many
eligible individuals and should be conducted as quickly as possible.’® A systematic review and
meta-analysis by Bi et al. showed that one-dose oral cholera vaccine provides a similar
outcome to two-dose vaccine for short-term protection (1% year after vaccination) and may
provide a practical option for outbreaks where reduction of short-term risk at a shorter time
is needed.™

Oral cholera vaccines are safe among non-pregnant individuals.
Strong recommendation; high quality of evidence
Summary of evidence

A randomized controlled, multicenter, non-inferiority trial was done in the Philippines which
involved healthy children and adults aged 1-40 years old where individuals were assigned to
receive either two doses of Shanchol or Euvichol. Adverse events rates were observed at 4.4%
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and 6.9% between Euvichol and Shanchol, respectively, with no statistical difference between
the two vaccines and between age groups. Only mild adverse events—most commonly,
headache and fever—were noted; no serious adverse events were reported.™

Oral cholera vaccine may be given to patients who are pregnant, immunocompromised, or
even those with HIV.

Weak recommendation; low quality of evidence
Summary of evidence

An observational cohort study was done to investigate the safety of oral cholera vaccine
(Shanchol) where a 2015 cholera outbreak in Malawi was used. The study assessed the risk of
pregnancy loss and neonatal mortality between women who received the vaccine (n=835)
and those who were not exposed to vaccine (n = 835). The study showed that there was no
associated increased stillbirth outcome or neonatal mortality between the two populations.
Also, the findings showed no increased risk for the development of birth defects among
pregnant women who received the vaccine. However, there were few enrolled women who
received the vaccine during the first trimester which restricts the clinical importance of this
outcome in this study.? Another retrospective cohort study was done where a face-to-face
survey of women was conducted 9 months after vaccination with Dukoral to identify birth
outcomes between patients who received the vaccine (n = 196) versus those who did not
receive the vaccine (n = 955). Fetal losses were greater in the vaccine group but there was no
statistical difference compared with the non-vaccinated group (5.1% versus 2.8%, OR 1.62, p-
value =0.21).2

WHO provides that oral cholera vaccines have considerable benefits with very few risks for
pregnant women to be included in vaccine campaign.**
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Dengue virus vaccine

Note: This vaccine was licensed in the Philippines in December 2015. However, it was
withdrawn on December 5, 2017. Once the vaccine becomes available and re-licensed for use,
additional data will be provided.

Vaccination is an important component of a comprehensive dengue prevention and control
strategy in highly endemic areas, aside from clinical management, surveillance, and vector
control. Existing epidemiological data from the Philippines indicate that the country continues
to have high endemicity of dengue virus (DENV) infection based on high activity (>150,000
cases/year), multiple serotypes co-circulating, high rates in those <25 years old, and year-
round sustained transmission."

Information on the seroprevalence of dengue infections in the Philippines is limited. A
recently published 1-year prospective cohort study by Alera et al.? focused on an urban
community in Cebu City. The study included all patients 26 months old. Study participants
with a hemagglutination inhibition titer <10 to all four serotypes were dengue-naive. Those
with a hemagglutination inhibition titer 210 to only one DENV serotype were considered to
have monotypic dengue immune status. Those with hemagglutination inhibition titers 210 to
two or more serotypes were considered to have multitypic immune status. The
seroprevalence for all ages was >80%; seroprevalence of multitypic was >98.3% for all ages
>15 years old. However, in the age group 6 months to 5 years, more than 50% were
seronegative; at 6 to 15 years, 20% were still seronegative. A study by Capeding et al. showed
that the incidence rate of inapparent infant DENV infections during 2007 was 103/1,000
person-years (64-155; mean [95% Cl]) and 6-fold higher than the incidence rate of
symptomatic infant DENV infections (16/1,000 person-years; 11-22; mean [95% CI]).3
However, no studies were done on the incidence of dengue among adults.

Clinical features of dengue

Dengue fever is a mosquito-borne disease characterized by non-specific signs and symptoms
like fever, headache, musculoskeletal pain, rash, abdominal pain, nausea, and vomiting.

In 2009, WHO? classified dengue into three levels of severity: dengue without warning signs;
dengue with warning signs; and severe dengue. Warning signs may include abdominal pain
or tenderness, persistent vomiting, clinical signs of fluid accumulation, mucosal bleeding,
lethargy, restlessness, liver enlargement, and increased hematocrit and/or decreasing
platelet count. These signs require strict observation and medical intervention.

Severe dengue has any of the clinical manifestations of dengue with or without warning signs
plus any of the following: severe plasma leakage leading to shock, or fluid accumulation with
respiratory distress; severe bleeding; and severe organ impairment. Severe organ
involvement is characterized by liver: aspartate aminotransferase or alanine
aminotransferase >1,000; central nervous system: seizures, impaired consciousness; heart:
myocarditis; and kidneys: renal failure.

Table 4A. Dengue vaccine for adults

Description Recombinant live attenuated tetravalent vaccine
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Summary of evidence

The recombinant live attenuated tetravalent vaccine reduces
symptomatic dengue, hospitalization, and severe dengue.

e Based on 2 phase Ill clinical trials for chimeric yellow fever
virus-DENV (CYD) 14/15,° pooled efficacy analyses showed
the following efficacy rates:

e 65.6% reduction in symptomatic dengue (95% Cl:
60.7-69.9)

e 80.8% reduction in hospitalized dengue (95% Cl:
70.1-87.7)

e 93.2% reduction in severe dengue (95% Cl: 77.3-
98.0)

e For serotype-specific vaccine efficacy, vaccine efficacy was as
follows:

e DENV1:58.4% (95% Cl: 47.7-66.9)
e DENV2:47.1% (95% Cl: 31.3-59.2)
e DENV3:73.6% (95% Cl: 64.4-80.4)
e DENVA4:83.2% (95% Cl: 76.2- 88.2)

While there are no efficacy studies done in adults, immunogenicity
studies®® among 17-45 years old showed higher geometric mean titer
(GMT) in neutralizing antibodies compared to individuals 9-16 years
old. Thus, it is possible that levels of protection in adults may be
similar or higher compared to that observed in children 9-16 years
old.

Serologic testing may be requested prior to vaccination with the first
dose.

Indication/Target

There are currently no studies and no recommendations for special

population populations like HIV infection, pregnant women,
immunocompromised hosts, travelers, and healthcare workers.
Schedule 0, 6, 12 months

Administration

Subcutaneous

Common adverse
events

The overall safety profile is acceptable 4 years after the 1° dose of
the vaccine.

Contraindications

Known anaphylactic activity to any vaccine component, or
documented anaphylaxis with a previous dose of the same dengue
vaccine

Precautions

The live attenuated dengue vaccine may be administered at least 1
month after the receipt of steroids 22 weeks of daily 220 mg or 22
mg/kg body weight of prednisone.
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e Vaccine administration must be postponed in individuals suffering
from moderate to severe febrile or acute disease.

e Because the risk of immunological interference due to co-
administration of live with non-live vaccines is considered small, co
administration is permissible with these and other non-live
attenuated vaccines.

Pregnancy and e For theoretical reasons, pregnant women in the 1% trimester should
breastfeeding not receive the live attenuated dengue vaccine. If, however, the
vaccine was inadvertently administered during the early phase of
pregnancy, patients should be reassured that there is no known
evidence of risk to the pregnancy. There would be no grounds for
termination of the latter.***® If a woman becomes pregnant before all
three doses have been administered, the remaining doses should be
administered after lactation. The vaccine should not be administered
in breastfeeding women."

The most common local reaction noted is pain on injection site. The most common systemic
reactions are headache, myalgia, and malaise.

Solicited injection-site reactions after any vaccination were reported for 55% of participants
in the tetravalent live attenuated chimeric dengue vaccine in a yellow fever 17D
backbone (CYD-TDV) group and 67% of those in the control group.9 Pain was most frequently
reported after each of the three vaccinations, irrespective of vaccine received and the age
group of the recipients. In the CYD-TDV group, the incidence of injection-site reactions was
comparable after each vaccination (post-dose 1: 31.6%; post-dose 2: 37.8%; post-dose 3:
36.2%). In the adult sub-group, most injection-site reactions were considered Grade 1 to
Grade 2 in intensity, and most were present for a maximum of 3 days.

In another study,'® almost 51% of patients who received the vaccine complained of pain at
the injection site followed by erythema (10.5%) and swelling (6%).

Thirteen out of 18 clinical trials in a pooled analysis of data for safety showed that baseline
DENYV serostatus did not influence the rates of adverse events in those aged 9-60 years old.
In the phase llb and phase Il of trials included, 89 and 134 individuals in the CYD-TDV and
placebo groups, respectively, were hospitalized during the 25-month period after dose 1, with
a risk ratio (RR) of 0.33 (95% Cl: 0.25, 0.43) in vaccine recipients. There were 15 and 33 cases
of severe dengue disease in the CYD-TDV and placebo groups, respectively, with a RR of 0.23
(95% Cl: 0.12; 0.42). The reduced rates of dengue hospitalization and severe dengue was
observed until 4 years post dose 1 of the vaccine in individuals aged 9 years.™®

It should be noted that the follow-up of the vaccinated individuals is still ongoing for a subset
of patients and that long-term adverse effects of vaccination with CYD-TDV (a live
recombinant chimeric vaccine based on a yellow fever 17D backbone) are not yet known.

It has also been argued by some leading dengue researchers that there is theoretical risk of
antibody-dependent enhancement of breakthrough dengue infection when the vaccine is
administered to seronegative individuals."**® Further studies, including long-term
surveillance of vaccinated individuals, are needed to validate this observation.

The manufacturers of the CYD-TDV recommend the vaccine for individuals aged 9-45 years
old. The vaccine is recommended as a 3-dose series given 6 months apart. However, the age
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to target to optimize impact likely varies by transmission setting. Although only
immunogenicity (not vaccine efficacy) has been studied in clinical trials of 17-45-year-olds, in
principle these age groups could be targeted for vaccination.™

Based on the CYD-TDV trials, it has been recommended that children below 9 years should
not receive the vaccine because of safety signals of increased risk of hospitalization for
dengue and for developing severe dengue. The trial data also suggest safety signals beyond
age 9, with a relative risk of 0.57 (95% Cl: 0.18 — 1.86).>’ The risk for developing dengue
following dengue vaccination is particularly greater in those 2 to 5 years old for which the
relative risk of hospitalized dengue in vaccinated individuals was 7.45 (95% Cl: 1.15, 313.80)
in Year 3, based on 15 cases in the CYD-TDV group and 1 case in the control group.

Immunogenicity studies for CYD-14/15 conducted among those 17-45 years old had GMT
levels higher after the 3 injection, where efficacy was demonstrated. Thus, it is anticipated
that these individuals in endemic areas will have higher levels of protection.

In individuals 245 years old, although not indicated, the vaccine can be safely given to this age
group. Of the 18 clinical trials specified in the article by Gailhardou, et al.,™® the study in
Australia by Torresi et al.}” was the only study which included individuals >45 years old. They
performed a randomized, multi-center, placebo-controlled, observer blind study to evaluate
the immunogenicity based on GMTs of CYD-TDV in the dengue-naive adult population 18-60
years old. An exploratory analysis of antibody response was obtained following GMTs and
was compared between those 18-45 years old and those 46-60 years old, respectively. (See
Table 4B).

One year of follow-up, beginning 28 days after the third dose of vaccine, showed that CYD-
TDV had 56.5% and 60.8% efficacy (with narrow 95% Cl) against virologically-confirmed
dengue in the 2 phase Il studies, respectively.”’

Table 4B. Analysis of antibody responses

Dengue Geometric mean titer (GMT), by age group
serotypes
18-45 years old (n = 447) 46-60 years old (n = 265)
GMT 95% confidence GMT 95% confidence
interval interval
1 18.8 16.4-21.7 17.7 15.2-20.7
2 47.2 39.4-56.4 54.2 43.4-67.7
3 63.6 55.1-73.5 83.3 71.2-97.5
4 91.2 75.2-111 144 123-168
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Summary of evidence

Vaccine efficacy in terms of reduction of symptomatic dengue among DENV seropositive
individuals is higher (81.9%; 95% Cl: 67.2-90.0) compared to those who are seronegative
(52.5%; 95% Cl: 5.9-76.1).% Therefore, it is ideal to know the serologic status of an individual
prior to vaccination, e.g., a dengue immunoglobulin G ELISA test, particularly among children.

As mentioned earlier, there is a theoretical risk of antibody-dependent enhancement of
breakthrough dengue infection when the vaccine is administered to seronegative
individuals.**® Further studies, including long-term surveillance of vaccinated individuals, are
needed to validate this observation.

In the absence of a nationwide seroprevalence estimate on dengue, it is prudent to check the
serologic status of an individual before vaccination. Prior exposure to dengue does not only
depend on age but perhaps on socioeconomic exposure and occupational/environmental
factors as well. Case reports of severe and fatal dengue in young adults are not uncommon.
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Haemophilus influenzae type b vaccine

Haemophilus influenzae is a small, non-motile, non-spore forming gram-negative coccobacilli.
It is recovered from humans in the upper respiratory tract and, rarely, in the genital tract. It
is transmitted via droplet or direct contact with respiratory secretions. Two forms of the
bacterium exist, the encapsulated and the non-encapsulated.® The non-encapsulated H.
influenzae is a common cause of otitis media in pediatric population and chronic obstructive
pulmonary disease (COPD) exacerbations in adults. Encapsulated strains of H. influenzae are
the classified based from the polysaccharide composition in the capsule. Six serotypes have
been recognized (designated a through f) and serotype b is known to cause around 95% of all
invasive disease, commonly seen among infants and children prior to the introduction of
vaccine.? The capsule of Hib is composed of polymers of ribosyl and ribitol-phosphate (PRP)
which is an important virulence factor in the pathogenesis of invasive disease.? H. influenzae
type b (Hib) can cause meningitis, epiglottitis, pneumonia and empyema, and septic
arthritis.**

Generally, healthy unvaccinated adults are protected against invasive Hib disease as 97% have
circulating antibodies against Hib (>0.15 ug/ml) ensuring long-term protection.*®
Socioeconomic risk factors for invasive Hib infection includes increase exposure to Hib
infection from household crowding, large household size, day care attendance, low
socioeconomic status, low parental educational levels, and presence school-aged siblings.
Host factors that increase Hib infections include sickle cell anemia, antibody deficiency
syndromes, patients undergoing chemotherapy, and males.?

Infections caused by Hib are established by isolating the organism or detecting capsular

antigens from sterile samples (cerebrospinal fluid, blood, etc.). Due to the fastidious nature

of the organism, culturing Hib requires special transport and specific media for optimal
7

growth.

The currently available and licensed vaccine against Hib are polysaccharide conjugated
vaccines. The vaccine stimulates the development of antibodies to PRP capsule which is
bactericidal to the organism.! There are no known licensed vaccines available for non-
typeable H. influenzae. However, partial efficacy against non-typeable H. influenzae in otitis
media was noted in a randomized clinical trial of PCV13 which contained protein D (surface
protein of H. inf/uenzae).7

Table 5. Hib vaccine for adults

Note: Hib vaccines should be stored between +2 and +8 degrees Celsius.

Description e Available Hib vaccines are conjugated polysaccharides with any
of the following carrier proteins: diphtheria toxoid, tetanus
toxoid, non-toxic variant diphtheria toxin CRM 197 (PRP-
CRM197) and Neisseria meningitidis type b outer membrane
protein complex (PRM-OMP).

Indication/Target population | ¢ Hib vaccine is not routinely given to immunocompetent adults
because of high titers of Hib antibody.

Strong recommendation; very low quality of evidence
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e Hib vaccine may be given to adults who are asplenic or
scheduled for splenectomy.

Weak recommendation; very low quality of evidence

Summary of evidence e There is limited clinical evidence with regards to efficacy of Hib
vaccine among asplenic patients. Measurement of antibody
response done in a cohort study of adult asplenic patients
showed an increase in titers (21.0 pg/ml) in 97% of the subjects
three weeks after vaccination.™

Schedule e 1 dose of pediatric vaccine (0.5 ml)*®

Administration e Intramuscular injection (or subcutaneous in individuals with
bleeding disorders), preferably in the deltoid area

Common adverse events e Pain and tenderness at the injection site within 1 day post-
vaccination was reported with spontaneous resolution.'

Contraindications/precautions | e  Anaphylaxis to any vaccine component or a previous dose

Pregnancy and breastfeeding | ¢ Hib vaccine is not recommended for pregnant women.

Strong recommendation; very low quality of evidence

Hib vaccine is not routinely given to immunocompetent adults.
Strong recommendation; very low quality of evidence
Summary of evidence

Hib disease mostly occurs in unimmunized children under five years old; no trial was
conducted among healthy adults. While the disease is not common among adults, certain
conditions put adults at risk for Hib disease. A cross-sectional study done in Ontario, Canada
detected less than 0.15 ug/ml of protective antibodies in 29% of patients with chronic renal
failure, 20% of diabetes, and 55% of myeloma patients, while 70% of myeloma and 58% of
chronic renal failure patients have undetectable antibody levels.’

Hib vaccine may be given to patients with functional or anatomic asplenia.
Weak recommendation; very low quality of evidence
Summary of evidence

There is limited clinical evidence with regards to efficacy of Hib vaccine among asplenic
patients. Measurement of antibody response done in a cohort study of adult asplenic patients
showed an increase in titers (1.0 pg/ml) in 97% of the subjects three weeks after
vaccination.'® However, 60% (n =55) of the subjects already had a titer above 1.0 ug/ml prior
to vaccination. ACIP guidelines recommend giving single dose of Hib conjugate vaccine to
adults who are asplenic or scheduled for splenectomy regardless of immunization status, and
experts suggest vaccination at least 14 days before or after the procedure.®

Hib vaccine is not recommended in pregnant women.

Strong recommendation; very low quality of evidence
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Summary of evidence

An RCT evaluated 213 pregnant women and 213 neonates showed that infants born to
mothers who were given the vaccine had significantly higher levels of antibody compared to
those who were given placebo.11 The study showed no difference in preterm delivery
outcomes (RR 1.28; 95% Cl: 0.12 to 13.86), fetal distress (RR 1.23; 95% Cl: 0.67-2.26),
intubation (RR 1.03; 95% ClI: 0.55 to 1.95), and neonatal jaundice (RR 1.01; 95% Cl: 0.52-1.97).
Safety profile of the vaccine was not evaluated. The study has high risk for bias due to small
sample size and blinding procedures were unclear.
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Hib vaccine is safe to be given among adult non-pregnant immunocompetent individuals.
Strong recommendation; low quality of evidence
Summary of evidence

Studies on the safety of Hib vaccine were mostly done in pediatric patients. Injection site
reactions were reported to be common. Pain and tenderness at the injection site within 1 day
post-vaccination was reported with spontaneous resolution.™ Anaphylaxis was not reported
in the pre-licensing clinical trials, as well as not enough evidence to accept or reject causality
between anaphylaxis following Hib vaccination.*?
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Hepatitis A virus vaccine

Hepatitis A is a common vaccine-preventable infection caused by a hepato-tropic picorna
virus called hepatitis A virus (HAV). It is endemic in developing countries and is transmitted
through direct person-to-person contact usually through fecal-oral route.’

Table 6. Hepatitis A virus vaccine for adults

Description

e Formalin-inactivated monovalent vaccine, adsorbed to aluminum
hydroxide as adjuvant

e Combined inactivated hepatitis A and B vaccines

Recommendation

e Hepatitis A vaccination can prevent hepatitis A infection in
immunocompetent individuals.

Strong recommendation; moderate quality of evidence

Summary of
evidence

e Inthe three randomized trials with low risk of bias (all assessing
inactivated vaccine), clinically apparent hepatitis A occurred in 9/20,684
(0.04%) vs 92/20,746 (0.44%) participants in the HAV vaccine and
control groups respectively (RR 0.09; 95% Cl: 0.03 to 0.30). In all nine
randomized trials, clinically apparent hepatitis A occurred in 31/375,726
(0.01%) versus 505/356,654 (0.18%) participants in the HAV vaccine and
control groups respectively (RR 0.09; 95% Cl: 0.05 to 0.17). These results
were supported by trial sequential analyses. Subgroup analyses
confirmed the clinical effectiveness of both inactivated hepatitis A
vaccines (RR 0.09; 95% Cl: 0.03 to 0.30) and live attenuated hepatitis A
vaccines (RR 0.07; 95% Cl: 0.03 to 0.17) on clinically confirmed hepatitis
A. Inactivated hepatitis A vaccines had a significant effect on reducing
the lack of seroprotection (less than 20 mIU/L) (RR 0.01; 95% ClI: 0.00 to
0.03).*

Indication/Target
population

e Adultimmunocompetent individuals

e Other indications
e Vaccinate any person seeking protection from HAV infection
e Men having sex with men (MSM)
e Users of injection drugs

e Persons who receive clotting factor concentrates or with clotting
factor disorders (e.g. hemophiliacs)

e Persons traveling to or working in countries that have high or
intermediate endemicity of hepatitis A

e Contacts of infected persons

e People with chronic liver disease (because of risk of fulminant
hepatitis A)

e Persons for whom hepatitis A is an occupational hazard (e.g.
healthcare workers, some lab workers, food handlers)
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e Persons employed in child care centers, healthcare institutions,
institutions for persons with developmental disabilities, schools

e Persons exposed to sewage
e Armed forces

e Persons working with HAV-infected primates or with HAV in a
research laboratory setting

e Travelers from non-endemic areas which include: tourists,
immigrants, and their children returning to their country of
origin to visit friends or relatives, military personnel,
missionaries, and others who work or study abroad in countries
that have high or intermediate endemicity of hepatitis A

Schedule?

The monovalent hepatitis A vaccine is given at a dose of 1440 ELISA
units/ml/vial, given as a 2-dose regimen (0 and 6-12 months).

For combined hepatitis A and B vaccines:
e 3 doses administered intramuscularly at 0, 1, and 6 months
e Dose: 720 ELISA units (hepatitis A) and 20 pug/ml hepatitis B

e Booster dose should be given at 1 year. Serologic testing to
assess response is not indicated.

Administration

Intramuscular, deltoid area

Common adverse
events

Local adverse events would include injection site soreness, induration,
redness and swelling.

Systemic adverse events on the other hand include headache, malaise,
fatigue, nausea, and loss of appetite.*

Contraindications

Known anaphylactic activity to any vaccine component or documented
anaphylaxis with a previous dose of the same dengue vaccine

Precautions

Administered with caution in patients with bleeding disorders since
bleeding may occur following an intramuscular injection

History of severe allergic reaction to a previous dose of hepatitis A
vaccine or a vaccine component (i.e., 2-phenoxyethanol, yeast)

Any febrile illness

Pregnancy and
breastfeeding

Recommended for susceptible pregnant women who are at increased
risk of exposure through lifestyle factors, or where severe outcomes
may be expected (e.g. pre-existing liver disease)

The effect of HAV on fetal development has not been assessed.

Effect of the vaccine on breastfed infants through its administration to
their nursing mothers has not been evaluated in clinical studies.
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Hepatitis A vaccination can prevent hepatitis A infection in immunocompetent individuals.
Strong recommendation; moderate quality of evidence
Summary of evidence

A study done by Barzaga et al.? tested anti-HAV positivity in 1,000 Filipinos, male and female,
ages 1 to 79 years, belonging to middle- and upper middle-income families. Approximately
40% are students, 20% are employees, most of whom hold supervisory, or junior executive
positions. The professionals (health, academe, business, technical) comprise 19% of the study
population. Only about 2% belonged to the low-income group. The results of the study
showed that hepatitis A infection is highly endemic in our setting. Overall exposure as
measured by anti-HAV reactivity is 62% for both males and females, and it increases with age.
Whereas most adults after the age of 40 are anti-HAV positive, there are some individuals
who, even up to age 62 remain anti-HAV non-reactive. This may reflect real non-exposure to
HAV-contaminated food, or it may reflect a subset of population who may have been
exposed, produced antibodies, but have lost these antibodies with time. This finding may also
be explained in terms of immunologic mechanisms at work in certain individuals that make
them more resistant or less susceptible to HAV infection. Overall, of the anti-HAV positive
individuals, only 15% had a personal or family history of jaundice. Clinical hepatitis in these
anti-HAV positive individuals developed in 2.7% among the 6-10-year old age group, and in
40% in the age group 31-40 years. This finding confirms that most cases of HAV infection are
subclinical 2

Nine randomized trials with 732,380 participants addressed the primary outcome of clinically
confirmed hepatitis A. Of these, four trials assessed the inactivated hepatitis A vaccine
(41,690 participants) and five trials assessed the live attenuated hepatitis A vaccine (690,690
participants). In the three randomized trials with low risk of bias (all assessing inactivated
vaccine), clinically apparent hepatitis A occurred in 9/20,684 (0.04%) versus 92/20,746
(0.44%) participants in the HAV vaccine and control groups, respectively (RR 0.09; 95% Cl:
0.03 to 0.30). In all nine randomized trials, clinically apparent hepatitis A occurred in
31/375,726 (0.01%) versus 505/356,654 (0.18%) participants in the HAV vaccine and control
groups, respectively (RR 0.09; 95% Cl: 0.05 to 0.17). These results were supported by trial
sequential analyses. Subgroup analyses confirmed the clinical effectiveness of both
inactivated hepatitis A vaccines (RR 0.09; 95% Cl: 0.03 to 0.30) and live attenuated hepatitis
A vaccines (RR 0.07; 95% Cl: 0.03 to 0.17) on clinically confirmed hepatitis A. Inactivated
hepatitis A vaccines had a significant effect on reducing the lack of seroprotection (less than
20 mIU/L) (RR 0.01; 95% Cl: 0.00 to 0.03)."
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Is hepatitis A vaccination recommended in special populations?

According to the Advisory Committee on Immunization Practices (ACIP) formed by the
Centers for Disease Control and Prevention, persons with increased risk for hepatitis A virus
infection are the travelers, men who have sex with men (MSM), users of injection and non-
injection drugs, and those with chronic liver disease.’

Travelers would be persons from developed countries who travel to developing countries.
Such persons include tourists, immigrants and their children returning to their country of
origin to visit friends or relatives, military personnel, missionaries, and others who work or
study abroad in countries that have high or intermediate endemicity of hepatitis A. Hepatitis
A remains one of the most common vaccine-preventable diseases acquired during travel. One
study estimated the risk among persons who did not receive immunoglobulin or vaccine
before departure to be 4-30 cases per 100,000 months of stay in developing countries.

Hepatitis A outbreaks among MSM have been reported frequently. Certain studies have
identified specific sex practices associated with illness, whereas others have not
demonstrated such associations. Seroprevalence surveys have not consistently demonstrated
an elevated prevalence of anti-HAV positivity compared with a similarly aged general
population. Even if data is lacking and vaccine coverage is low, the ACIP has recommended
hepatitis A vaccination of MSM since 1996.

During the preceding 2 decades, outbreaks have been reported with increasing frequency
among users of injection and non-injection drugs. Cross-sectional serologic surveys have
demonstrated that injection-drug users have a higher prevalence of anti-HAV positivity than
the general U.S. population. Transmission among injection-drug users probably occurs
through both percutaneous and fecal-oral routes. Since 1996, the ACIP has recommended
hepatitis A vaccination of users of illicit drugs, but vaccine coverage data are not available.

Although not at increased risk for HAV infection, persons with chronic liver disease are at
increased risk for fulminant hepatitis A. Death certificate data indicate a higher prevalence of
chronic liver disease among persons who died of fulminant hepatitis A compared with persons
who died of other causes. Thus, hepatitis A vaccination is also recommended for those with
chronic liver disease.’

How soon can protection be attained after hepatitis A vaccination?

Nearly 100% of people develop protective levels of antibodies to the virus within 1 month
after injection of a single dose of vaccine.® All licensed vaccines are highly immunogenic in
persons aged >18 years old when administered according to the recommended schedules.
Protective antibody levels were identified in 94%-100% of adults 1 month after the first dose.
After the second dose, all persons had protective levels of antibody.2 Even after exposure to
the virus, a single dose of the vaccine within 2 weeks of contact with the virus has protective
effects. Still, manufacturers recommend 2 vaccine doses to ensure a longer-term protection
of about 5 to 8 years after vaccination.’
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Hepatitis B virus vaccine

Hepatitis B is a disease that causes a wide spectrum of illness ranging from asymptomatic to
icteric including fulminant hepatitis. Chronic carrier state can lead to chronic liver disease,
cirrhosis and liver cancer. The etiologic agent is hepatitis B virus from the family
Hepadnaviridae, which occurs throughout the world transmitted through unprotected sex,
percutaneous transmission in drug abusers, needle stick injuries, maternal-neonatal during
labor or delivery, and blood transfusion.’

Table 7A. Hepatitis B virus vaccine for adults

Description e Monovalent recombinant hepatitis B vaccine

e Combined inactivated hepatitis A and B vaccines

Recommendation e Hepatitis B vaccine is recommended in the prevention of hepatitis B virus

(See text after infection in high-risk individuals.

table. . . .
) Strong recommendation; very low quality of evidence

e Hepatitis B vaccine may be recommended in the prevention of hepatitis
B infection in unexposed low-risk individuals.

Weak recommendation; very low quality of evidence

e Hepatitis B vaccine should be routinely administered to patients with
chronic renal failure.

Strong recommendation; very low quality of evidence

e A reinforced vaccination schedule should be given to patients with
chronic renal failure.

Strong recommendation; very low quality of evidence
e Persons living with HIV should receive hepatitis B vaccination.
Strong recommendation; very low quality of evidence

e A booster dose may be given to healthy individuals 5 years after the
primary vaccination schedule for the prevention of hepatitis B virus
infection.

Weak recommendation; very low quality of evidence

Summary of e Fourrandomized controlled trials showed that hepatitis B vaccination had
evidence an unclear effect on the risk of hepatitis B surface antigen presence (RR
0.96; 95% CI: 0.89 to 1.03, 4 trials with 1,230 participants, I, = 0%).
Analysis of data of available participants showed RR 0.12; 95% Cl: 0.03 to
0.44, 4 trials with 576 participants, |, = 0%. Hepatitis B vaccination has an
unclear effect on the risk of developing hepatitis B virus markers of
infection (hepatitis B surface antigen) in participants without previous
knowledge about exposure to hepatitis B infection.®

Indication/Target e Because of the low quality of evidence among immunocompetent adults,
population the vaccine is recommended for those >15 years old without previous
hepatitis B infections and negative for serum hepatitis B markers,
including hepatitis B surface antigen, hepatitis B surface antibody, or
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hepatitis B core antibody who are classified as high risk to develop the
infection (those who are always in contact with blood or blood products,
blood-contaminated instruments, stained body fluids, or tissues,
including medical students, health-care workers, prisoners, and drug
users).>®

Schedule”

e Monovalent: two doses separated by no less than 4 weeks, and a third
dose 4 to 6 months after the second dose (0, 1, and 6 months)1

e The standard hepatitis B vaccination schedule of 0-1-6 months
should be used to confer long term protection among high-risk
groups who do not need immediate protection against hepatitis
B.

Strong recommendation; moderate quality of evidence

e The accelerated hepatitis B vaccination schedule of 0-2-6 weeks
(0-14-42 days) plus booster dose (see below) may be used for
high-risk groups who need immediate protection and rapid
seroconversion.

Weak recommendation; moderate quality of evidence

e Patients who received the accelerated schedule of 0-2-6 weeks
(0-14-42 days) should receive a booster dose 1 year after the 1%
dose, if hepatitis B surface antibody titer is below 10 mIU/ml.

Strong recommendation; very low quality of evidence

e Combined
e 3 doses administered intramuscularly at 0, 1 and 6 months
e Dose: 720 ELISA units (hepatitis A) and 20pg/ml hepatitis B

e Booster dose should be given at 1 year

Administration

e Intramuscular, deltoid area

Common adverse
events

e Pain, redness and soreness at the injection site and fever

Contraindications
and precautions

e Hypersensitivity to any component of the vaccine, including baker’s yeast

e Should not be administered to subjects with moderate or severe acute
iliness with or without fever

Pregnancy and
breastfeeding

e The effect on breastfed infants of the administration of the vaccine to
their mother has not been evaluated in clinical studies.

? Does not include men who have sex with men (MSM)

® For high-risk individuals: Serologic testing (hepatitis B surface antibody titer) should be done 3 months after
the last dose of the primary course and yearly thereafter.
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Vaccination schedule for hepatitis B virus vaccine

Among high-risk groups, should the accelerated hepatitis B vaccination schedule be used
rather than the standard vaccination schedule to confer immunity against hepatitis B?

The standard hepatitis B vaccination schedule of 0-1-6 months should be used to confer
long term protection among high-risk groups who do not need immediate protection
against hepatitis B.

Strong recommendation; moderate quality of evidence

The accelerated hepatitis B vaccination schedule of 0-2-6 weeks (0-14-42 days) plus booster
dose may be used for high-risk groups who need immediate protection and rapid
seroconversion. (See Table 7B.)

Weak recommendation; moderate quality of evidence

Patients who received the accelerated schedule of 0-2-6 weeks (0-14-42 days) should
receive a booster dose 1 year after the 1* dose, if hepatitis B surface antibody titer is below
10 miU/ml.

Strong recommendation; very low quality of evidence
Summary of evidence

In the study by Jin et al., high-risk healthy subjects were defined as those who are more than
15 years old without previous hepatitis B infections and who are negative for serum hepatitis
B markers, including hepatitis B surface antigen, hepatitis B surface antibody, or hepatitis B
core antibody who are always in contact with blood or blood products, blood-contaminated
instruments, stained body fluids, or tissues, including medical students, healthcare workers,
prisoners, and drug users. It was elucidated in the study that higher seroprotection rates were
detected in the accelerated group (0-14-42 days) compared with the standard group at the
first or third month after the initial dose. However, there were no statistically significant
differences in seroprotection rates between the accelerated and standard groups at 7 months
after the initial dose. (See Table 7B.) There was note of rapidly declining antibody levels in the
accelerated hepatitis B vaccination schedule. Some studies recommend a fourth booster dose
to address this issue.’

Table 7B. Relative benefit of accelerated schedules months after 1° hepatitis B virus vaccine
dose

Number of Relative benefit of recommended accelerated schedule
months
after 1% 0-14-42 days (0- | 0-7-21 days (0- 0-7-28-56 0-1-2 0-1-2-12
hepatitis B 2-6 weeks) 1-3 weeks) days (0-1-4-8 | months (0-4- | months (0-4-
virus weeks) 8 weeks) 8-48 weeks)
vaccine
dose
1 12.52 2.88 4.69 - 1.36
(1.76-88.99) (2.28-3.64) (1.67-13.22) (0.84-2.19)
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3 2.01 1.03 - 1.28 1.16
(1.25-3.24) (0.82-1.29) (1.11-1.46) | (1.02-1.32)

7 1.04 0.98 0.93 0.93 0.92
(0.94-1.15) (0.91-1.06) (0.81-1.08) (0.84-1.02) | (0.82-1.03)

12 - 0.97 - - 0.95
(0.89-1.07) (0.89-1.01)

The standard vaccination program (0-1-6 months) appears to be more efficient in terms of
sustained antibody levels compared to accelerated schedules without booster doses.
However, when the standard vaccination program was compared with the accelerated
hepatitis B vaccination schedule plus the 4™ booster dose after 12 months, there was no
significant difference in the level of protection against hepatitis B (RR 0.97; CI: 0.89-1.07).*
Therefore, for those who are not requiring rapid seroconversion and immediate protection,
the standard hepatitis B vaccination schedule is recommended. Rapid seroconversion and
immediate protection in the short term can make it possible for high-risk groups to use
accelerated schedules, but the long-term protection and effectiveness of the primary

accelerated schedule doses should be recognized in the future.
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Hepatitis B vaccine should be routinely administered to patients with chronic renal failure.
Strong recommendation; very low quality of evidence
Summary of evidence

In the study by Schroth et al.,*! chronic renal failure was defined as serum creatinine greater
than 200 umol/L for a period of more than six months or individuals receiving dialysis
(hemodialysis or peritoneal dialysis).

Hepatitis B vaccines available in the Philippines are of the recombinant form. No plasma-
derived vaccines are available in the market in the Philippines. There were studies comparing
plasma-derived hepatitis B vaccine and placebo, as well as plasma-derived vaccine and
recombinant vaccine. However, there were no trials comparing recombinant hepatitis B
vaccine with placebo.

Despite the lack of trials regarding recombinant hepatitis B vaccine, it is a well-known fact
that patients with chronic renal failure are at risk for hepatitis B virus infection due to their
increased exposure to blood products, hemodialysis and an impaired immune response.
Therefore, based on expert opinion hepatitis B vaccine should be routinely administered to
patients with chronic renal failure regardless of dialysis.

A reinforced vaccination schedule should be given to patients with chronic renal failure.
Strong recommendation; very low quality of evidence
Summary of evidence

The ACIP recommends a 4-dose schedule of recombinant (40 ug) vaccine in renal patients
over 20 years old. The current Centers for Disease Control and Prevention recommendations
for vaccination of renal patients over 20 years old also specifies a four-dose recombinant
vaccine schedule of 40 ug at 0, 1, 2, and 6 months.*?

The initial analysis comparing the reinforced vaccination schedule with the standard 3
inoculation vaccination schedule yielded a RR 1.36, 95% Cl: 0.85 to 2.16 and indicated that
the reinforced series was not significantly more effective in achieving seroconversion
compared to three inoculations. Therefore, the recommendation is based on a very low
quality of evidence.

54



‘9W021N0 Y3 paldaye aney Aew (eggeT S)ir) S8149S UOIIEUIIIRA PAdJOUIBL e Ul (31 op pue 31 0Z) aulddeA Jo Sasop Suliajyip OM] JO asn ayL,

a2s ajdwes |lews ‘Sulpul|q 3|gNOp OU ‘JUBW|E3IUOD UOIFLIO||E PUE 3U3Nb3s UoIeIO||e J0 Uoliesauas Jesjpun a1 “Ayjenb s18ojopoyiaw mo1,

(s4ow

(394

01 JOMd}

6S

wouy) (91T

000'T | 0358°0)

Jad 9€'T
Mo| A aJow onel (%5°6€) (%£°8S) Snods NilJPEN 4 Shouas s|euy
e wi sty €V/LT €9/L€ SUON 10N 10N Asap |, snouas | paziwopuey [4

[(NYS 40 1/NI 0T <) @suodsau sgH-11ue a1enbape YHm passasse ‘SYIUoW g 01 syruow T aSued :dn Mo||0}] UOISIBAUOI0JDS SUIABIYIY

(lersa3ur | (jeasajur | suonendour | uoneudea

salpnis
32U3pyuod | BdUBPIU0I sineda snieda SuoI1eIIPISUOD sel :
Py Py 8 spnedsy g snieday hesapt uoisiadwy | ssaudauipu] | Aduaisisuodu| 'q9 uSisap Apmis jo
%S6) %56) JUBUIqWOJ3 | JUBUIqOAL BEITITo) J0)s1y Joquiny
douenodw) | Aurensy | aanjosqy | aaneRy aauyy padiouiay 9
BRETTE] sjuaned jo Jaquiny juawissasse Ajuieysa)

'69 ‘10day Ayaam Ap1ioN pup A1pIqiol "I9p|0 JO Siedh 6T
pase s}jnpe Joj 3|nPayds UoI1eZIUNWWI PIPUSWWOIBI $3211984d UOIIBZIUNWWI U0 3313 IWwW0) AIOSIAPY *(9T0T) "H "X ‘UewiiieH R g ") ‘sadpug “y 'q ‘wiy

:Aydesdoi|qig

aJn|ie} [eual 21uoayd yum sjuaiied uj suoizejndoul g sipzeday Jueuiquiodal € 0} pasedwod uoijeudIeA g sizeday JUeUIqUIOIdI PadIouIRY uo1ISAINY

55



Persons living with HIV should receive hepatitis B vaccination.
Strong recommendation; very low quality of evidence
Summary of evidence

One randomized controlled trial by Okwen et al.,** published in two papers revealed that
hepatitis B vaccine increased antibody titers to protective levels over the short term (one
year). This protection was not sustained in the absence of antiretroviral therapy. No adverse
events were noted. Other outcomes such as hepatitis B infection, morbidity, and mortality
due to hepatitis B were not addressed, hence the very low quality of evidence.
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A booster dose may be given to healthy individuals 5 years after the primary vaccination
schedule for the prevention of hepatitis B virus infection.

Weak recommendation; very low quality of evidence
Summary of evidence

Based on the study by Poorolajal and Hooshmand,*® there were no eligible randomized
clinical trials to support or refute the need for a booster dose of hepatitis B vaccine in healthy
individuals, with normal immune status, who had fully responded to a complete course of the
vaccine.

There were non-randomized clinical trials obtained; however, there was no comparison done
with a control group. The clinical consequences of offering a booster dose to healthy people
with hepatitis B surface antibody levels below 10 mIU/ml more than five years after initial
hepatitis B vaccination are not known. In principle, therefore, there is a need to conduct such
randomized clinical trials

Common adverse events in the administration of hepatitis B vaccine

In a meta-analysis by Mathew et al., adverse events were analyzed in three groups: systemic,
local, and other. The denominator for these was calculated based on the number of potential
events (calculated as number of participants multiplied by the number of doses). The risk of
developing fever with hepatitis B vaccine was not significantly affected (RR 1.42; 95% Cl: 0.60
to 3.38, 2 trials with 14,169 potential events, |, = 92.3%, random-effects model). The fixed-
effect model showed RR 1.03, 95% Cl: 0.90 to 1.18. The two trials compared hepatitis B
vaccine co-administered with other childhood vaccines versus routine childhood vaccines
alone.”® Local reactions included pain, redness, and soreness, singly or in combination. The
risk of developing local reactions was significantly increased among hepatitis B vaccine
recipients (RR 2.93; 95% Cl: 1.72 to 4.99; 2 trials with 1,904 potential events; |, = 36.9%). The
two trials compared hepatitis B vaccine either alone or co-administered with other childhood
vaccine versus routine childhood vaccine.””’

One trial reported headache,'® and the risk of developing this event was unclear (RR 2.33;
95% Cl: 0.64 to 8.56; 1 trial with 110 participants). The comparator group received hepatitis
A vaccine.
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Herpes zoster vaccine

Herpes zoster (HZ), or shingles, is the clinical manifestation of the reactivation of latent
varicella zoster virus (VZV), which as a primary infection causes varicella or chickenpox. It is
transmitted via airborne route or direct contact or inhalation of aerosols from vesicular fluid
of skin lesions.? Primary infection with VZV induces the production of specific memory T cells
in sufficient numbers to keep the virus in its latent form. Host factors such as aging, or other
conditions that affect cellular immunity, may reduce T cells to levels that no longer inhibit
viral replication, therefore increasing the likelihood of clinical manifestations of the disease.’

Clinically, HZ consists of three distinct stages. The prodromal phase lasts for two to three
weeks and patients experience neuritic pain, paresthesias, or pruritus, generally localized to
one dermatome. After the prodrome, acute vesiculation occurs over a period of three to five
days and then subsides with the formation of crusts, which may take up to three weeks to
occur. The third clinical stage, if it occurs, is the development of post-herpetic neuralgia,
which is defined as neuritic pain that persists around the affected dermatome after the rash
has healed, or pain that lasts at least 30 days from the onset of lesions. It is the leading cause
of long-lasting morbidity after resolution of the acute outbreak. Its likelihood of developing
increases with the age of the patient.’

Involvement of the eyelid (herpes zoster ophthalmicus) is a sight-threatening condition and
is usually signaled by lesions at the tip of the nose.! In addition to post-herpetic neuralgia,
infection with VZV may lead to other serious, but rare, complications. These include bacterial
superinfection, viral dissemination, myelitis, encephalitis, and peripheral and cranial nerve
palsies. Reactivation in the ophthalmic region of the trigeminal nerve may lead to blindness,
and infection of the geniculate ganglion to facial weakness and occasional hearing disorders.
Much of these complications have very limited treatment options. With our current
technologies, the most effective way to combat them is preventing both initial infection and
reactivation of Vzv.?

Table 8A. Herpes zoster vaccine for adults

Note: Care should be taken not to confuse ZVL, which is stored in the freezer and
administered subcutaneously, with RZV, which is stored in the refrigerator and administered
intramuscularly.

Type Live attenuated zoster vaccine (ZVL) Adjuvanted recombinant zoster
virus® (RzV)*

Description e Neomycin-containing recombinant | ® 50 ug of recombinant VZV
live attenuated tetravalent glycoprotein E formulated
vaccine; contains the same live with ASO1B adjuvant which is
attenuated virus used in the a proprietary adjuvant
chickenpox vaccine, but it has over system containing MPL (3-O-
14-fold more plaque-forming units desacyl-40-monophosphoryl
of the attenuated virus per dose. lipid A%

Therefore, the two vaccines are
not interchangeable. This vaccine
activates specific T cell production,
thus increasing existing immunity
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and avoiding reactivation of viral
replication.”?

Recommendations
and summary of
evidence

e  For immunocompetent adults 260

years old without prior history of
herpes zoster to prevent the
disease

e The vaccinated group had
a reduced incidence of
herpes zoster as early as
30-days post-vaccination:
RR 0.33, 95% CI: 0.13 to
0.84. At 42-days post-
vaccination, the benefits of
vaccination are clear, with
a RR of 0.29 (95% CI: 0.13
10 0.68).2

Strong recommendation; moderate
quality of evidence

e Forimmunocompetent adults
(>60 years old) with prior history
of herpes zoster infection to
prevent the recurrence of the
disease. Persons of the
appropriate age should be
vaccinated whether or not they
report a prior episode of herpes
zoster.*®

Weak recommendation; low quality of
evidence

For adults aged 250 years, for
the prevention of herpes
zoster and related
complications, irrespective of
prior receipt of varicella
vaccine or ZVL

For the prevention of herpes
zoster and related
complications for
immunocompetent adults
who previously received ZVL

RZV is preferred over ZVL for
the prevention of herpes
zoster and related
complications.

Strong recommendation; high
quality of evidence

Indication/Target

e Immunocompetent adults age 60

Prevention of herpes zoster

population and above without prior history of in immunocompetent adults
herpes zoster to prevent the aged 250 years
disease
Immunocompetent adults
e May be given to previously vaccinated with
immunocompetent adults (>60 ZVL
years old) with prior history of
herpes zoster infection to prevent
disease recurrence
Schedule e Single dose 2 doses (0.5 ml each)

Administration

e Fully reconstituted dose of 0.65 ml,
subcutaneous in deltoid area®

Administered
intramuscularly, 2-6 months
apart
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e The vaccine series need not
be restarted if more than 6
months have elapsed since
the first dose. However, the
efficacy of alternative dosing
regimens has not been
evaluated, data regarding the
safety of alternative
regimens are limited, and
individuals might remain at
risk for herpes zoster during
a longer than recommended
interval between doses 1 and

2.

e If the second dose of
RZV is given <4
weeks after the 1%,
the 2™ dose should
be repeated.

e Two doses of the
vaccine are
necessary regardless
of prior history of
herpes zoster or
prior receipt of ZVL.

Common adverse e Erythema, pain or tenderness, e Pain, myalgia, and fatigue as

events swelling, pruritus or warmth, most common adverse
occurred more commonly in events; redness and swelling,
zoster vaccine than placebo shivering, fever, and
recipients, but these reactions gastrointestinal symptoms
were generally mild.”? may also occur.

Contraindications e Known anaphylactic reaction to e Known anaphylactic reaction
any vaccine component or a to any component of the
previous dose, including to vaccine
neomycin

Precautions e Postponed in acute severe illness e Postponed in acute severe

illness

e No safety data presently
available for pregnant or
lactating women; consider
delaying vaccination.

* Formerly referred to as herpes zoster subunit vaccine or HZ/su)

Herpes zoster live attenuated vaccine should be given to immunocompetent adults age 60
and above without prior history of herpes zoster to prevent the disease.

Strong recommendation; moderate quality of evidence
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Summary of evidence

There was a total of 13 included trials, which enrolled 69,916 participants comparing the VZV
vaccine with placebo. Ten (53,381 participants) of the 13 trials studied the currently available
live attenuated VZV vaccine, whereas the other 3 trials studied the adjuvanted recombinant
VZV subunit zoster vaccine, which is not yet available in the market. Out of the 10 trials on
the live attenuated VZV vaccine, only one trial namely the Shingles Prevention Study by
Oxman et al., which was published in 2005 evaluated the incidence of herpes zoster virus
infection.?

Participants in the study include older adults (mean age >60 years) who have had history of
varicella without any immunosuppressive disorders.* The study evaluated the effectiveness
of zoster vaccine versus placebo in reducing the incidence of herpes zoster with a median
surveillance of 3.1 years and reported a significant reduction for this outcome in the
vaccinated group: RR 0.49, 95% Cl: 0.43 to 0.56. Although this was a significant difference in
favor of the intervention, the magnitude of this effect was a risk difference of 2%, and the
number needed to treat for an additional beneficial outcome was 50. The quality of the
evidence was moderate due to one downgrade because of risk of bias (no description of the
randomization process). The vaccinated group had a reduced incidence of herpes zoster as
early as 30-days post-vaccination: RR 0.33, 95% Cl: 0.13 to 0.84. These cases were excluded
from the final intention-to-treat analysis. At 42-days post-vaccination, the benefits of
vaccination are clear, with an RR of 0.29 (95% Cl: 0.13 to 0.68).>
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Although ZVL is FDA-approved for people aged 50 years and older, the ACIP declined to
recommend the use of herpes zoster vaccine among adults aged 50 through 59, unless
vaccine providers are anticipating that patients will have a poor tolerance of herpes zoster or
post-herpetic neuralgia symptoms. Although the vaccine has short-term efficacy, there have
been no long-term studies of vaccine protection in this age group.19

Table 8B. GRADE of live attenuated zoster vaccine (ZVL) studies: included data, by
outcome?

Number of subjects Comparison

Out
utcome (number of studies) groups

Findings

Vaccine efficacy against herpes
zoster, clinical trial data: [95% Cl]

e 50-59y: 70% [54-81]

e 60-69y: 64% [56-71]
One dose ZVL

Prevention of 50-59y: 22,439 (1) vs placebo or e 70-79y:41% [28-52]

herpes zoster >60y: ~4.7 million (8) no vaccine 80y: 18% [-26-48]

e 2>80y: o [-29-
Vaccine efficacy from observational
studies in adults 260y ranged from
33% to 51% (within 4 years post
vaccination).

Vaccine efficacy against herpes
zoster, clinical trial data: [95% Cl]

e 60-69y: 65.7%
Prevention of [20.4-86.7]
post-herpetic One dose ZVL

neuralgia >60y: ~4 million (8) vs placebo or e 270y: 66.8% [43.3-
no vaccine 81.3]

Vaccine efficacy from observational
studies in adults 260y ranged from
41% to 69% (within 4 years post
vaccination).

RCT (SPS, STPS, LTPS) vaccine
efficacy 260y, by year post
vaccination:

Duration of e 1y: 62.0 [49.6-71.6]

protection One dose ZVL e 2y: 48.9 [34.7-60.1]

against herpes S -
260y: ~3.9 mill 5 laceb .
zoster (up to 4 v million (5) \r:So vF;scciieo or ¢ 3y:46.8 [31.1-59.2]

years post e 4y: 44.6 [20.5-61.8]
vaccination)
e 5y:43.1[5.1-66.5]

e 6y: 30.6 [-6.0 to 54.6]

o 7y: 46.0 [28.4-60.2]
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e 8y: 31.1[11.2-47.6]
*9y: 6.8 [-16.5 t0 26.4]
*10y: 14.1 [-11.3 to 34.9]
e1ly: -1.7 [-57.1 t0 37.9]

Observational studies: ZVL wanes
year by year. Beyond 4 years, all
studies estimate vaccine efficacy
<40% after 4 years post vaccination.

Serious  adverse
events

>50y: ~712,000 (28)

One dose ZVL
vs placebo or
no vaccine

No differences in serious adverse
events between vaccinated and
placebo groups in RCTs.

Overall found no serious adverse
events associated with ZVL

In clinical trials 2 subjects with
varicella-like rashes and zoster like
rashes had polymerase chain
reaction confirmed Oka/Merck
strain varicella.

Reactogenicity

>50y: ~310,000 (25)

One dose ZVL
vs placebo

Injection-site reactions were the
most common adverse reaction
related to vaccination.

4 studies reported
moderate/severe (Grade 3)
injection-site reactions that ranged
between 0%-4% of vaccine
recipients

Abbreviations
y: Years old

RCT: Randomized controlled trial
SPS: Shingles Prevention Study
STPS: Short-term Persistence Study
LTPS: Long-term Persistence Study
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Herpes zoster vaccine may be given to immunocompetent adults (>60 years old) with prior
history of herpes zoster infection to prevent the recurrence of the disease.

Weak recommendation; low quality of evidence
Summary of evidence

While repeated zoster has been confirmed in immunocompetent persons after a previous
episode, the actual risk of recurrence has not been firmly established. Moreover, the benefit
of vaccinatingimmunocompetent patients who have had shingles has not been systematically
examined.

A cohort study in Kaiser Permanente Southern California was conducted by Tseng et al. to
compare the incidence of recurrent herpes zoster between the vaccinated and the
unvaccinated matched cohorts. All members age >60 years who were vaccinated with zoster
vaccine between 1 January 2007 and 31 December 2010 were identified through electronic
health records and served as the vaccinated cohort. Subjects selected for this study needed
to meet the following criteria: (1) they had not received a diagnosis of HZ during the 180-day
period prior to the date of vaccination, which eliminated the possibility of HZ having been
diagnosed during the period being carried forward into the follow-up period; (2) they had had
at least 1 visit with a HZ diagnosis that included a prescription of anti-viral medication on the
same day 180-730 days prior to vaccination (defined as the “reference period”), and (3) they
had not received a diagnosis of HZ <1 year prior to the index HZ case (defined as the first HZ
case diagnosed in the reference period), which ensured that the index HZ case was an incident
episode rather than a carry-forward diagnosis from an earlier episode. An unvaccinated
cohort that consisted of randomly sampled members who were matched 5:1 to the
vaccinated cohort based on birth date (+1 year) was identified. Each unvaccinated person was
assigned an index date that matched the vaccination date of the matched vaccinated member
and was required to meet the 3 criteria listed for the vaccinated cohort. As the zoster vaccine
is not recommended for immunocompromised patients, the researchers excluded them from
both cohorts to increase their comparability in terms of underlying risk of HZ.
Immunocompromised patients were defined as those with human immunodeficiency virus
infection, leukemia, or lymphoma diagnoses or those having immunosuppressive agents
prescribed during the period from <1 year before the index date until the end of follow-up.**

There were 1,036 vaccinated and 5,180 unvaccinated members included in the study. There
were 97 incident HZ cases identified electronically during the follow-up period; 20 were in the
vaccinated cohort, and 77 were in the unvaccinated cohort (RR 1.29; 95% Cl: 0.79-2.11). This
data supports the observation that recurrences of HZ are relatively uncommon in
immunocompetent persons. Although there was a trend toward the incidence being lower in
the vaccinated group, the scarcity of events precludes the ability to confirm a meaningful
difference between groups.*

It is hypothesized that the occurrence of HZ is associated with a decline in host-specific,
threshold level of VZV-specific cell-mediated immunity. Exogenous and endogenous
exposures to infectious VZV may promote the maintenance of robust VZV memory immunity.
The protection of high-potency Oka vaccine likely results from restoration of VZV-specific T
cells to a level above the threshold, either by reversing a gradual decline from the original
expansion of VZV-specific memory T cells or by substituting immunization for exogenous or
endogenous re-exposure that boosts immunity. Data from this cohort study suggest that the
short-term risk of HZ recurrence following a recent initial episode is low among
immunocompetent adults, regardless of vaccination status.™
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Herpes zoster adjuvanted recombinant vaccine (RZV) should be given to immunocompetent
adults age 50 and above without prior history of herpes zoster to prevent the disease.

Strong recommendation; high quality of evidence
Summary of evidence

In January 2018, the ACIP released GRADE recommendations for the use of RZV. The report
is considered a supplement to the 2008 Prevention of Herpes Zoster Recommendations of
the ACIP, for the use of ZVL in adults age 60 years and older. Key outcomes considered critical
in the GRADE process included prevention of herpes zoster, post-herpetic neuralgia, and
serious adverse events following vaccination; outcomes considered important were that for
duration of protection and reactogenecity. All outcomes were considered for both RZV and
ZVL compared with no vaccination. There were no clinical studies that compared the vaccines

directly with one another.?® Tables 8D and 8E show the GRADE data of RZV studies.

Table 8D. Included data, by outcome, of RZv*°

Outcome

Number of
subjects

(number of
studies)

Comparison
groups

Findings

Prevention of
herpes zoster

50-59y: 7,017 (1)
60-69y: 4,307 (1)
>70y: 16,596 (1)

2 dose RZV vs
placebo

Vaccine efficacy [95% Cl]
e 50-59y: 96.6% [89.6-99.3]
*  60-69y: 97.4% [90.1-99.7]
e 270y:91.3% [86.8-94.5]

Prevention of post-
herpetic neuralgia

>50y: 27,916 (1)
>70y: 16,596 (1)

2 dose RZV vs
placebo

Vaccine efficacy [95% Cl]
e >50y: 91.2% [75.9-97.7]
e >70y: 88.8% [68.7-97.1]

Duration of
protection against

2 dose RZV vs

Vaccine efficacy remained about

events

herpes zoster (up 14,693 (1) lacebo 85% in the first 4 years following
to 4 years post P vaccination.
vaccination)

2 dose RZV vs No differences in serious adverse
Serious adverse 29,965 (8) placebo events between vaccinated and

placebo groups. No serious adverse
events related to vaccination found.

Reactogenicity
(Grade 3 reaction)

10,590° (8)

2 dose RZV vs
placebo

Grade 3 reactions® more commonly
reported in vaccinated populations
compared to placebo.

In phase llI clinical trials (n = 9,936):

e 16.5% of vaccine recipients
reported any Grade 3
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reaction compared to 3.1%
of placebo recipients.

9.4% of vaccine recipients
reported Grade 3 injection-
site reactions, compared to
0.3% of placebo recipients.

10.8% of vaccine recipients
reported Grade 3 systemic
reactions, compared to

2.4% of placebo recipients.
Safety and immunogenicity
studies reported similar

reactogenicity rates among
participants receiving RZV.

Abbreviations
y: Years old

RZV: Recombinant zoster vaccine

% In the Zoster Efficacy Studies in Adults 50 years/70 years of Age or Older (ZOE 50/70) Phase Ill clinical
trials, reactogenicity data was only collected from a randomly selected sub-set of participants (n = 9,936).

® Grade 3 solicited adverse events are those reactions related to vaccination which were severe enough to
prevent normal activities. These may include injection-site reactions (i.e., pain, redness, and swelling), or
systemic events (i.e., myalgia, fatigue, headache, fever, shivering, or gastrointestinal symptoms).
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Based on the ACIP GRADE findings, vaccinating adults starting at age 50 will prevent disease
incidence in midlife, and the vaccine will likely continue to provide substantial protection
beyond 4 years as recipients age. RZV may be used in adults aged 250 years, irrespective of
prior receipt of varicella vaccine or ZVL, and does not require screening for a history of
chickenpox (varicella). ZVL, meanwhile, remains a recommended vaccine for prevention of
herpes zoster in immunocompetent adults aged 260 years.

The ACIP report also recommends the use of RZV in immunocompetent adults who have
previously received ZVL: in all age categories, especially those >70 years old, RZV estimates of
efficacy against herpes zoster were higher than ZVL estimates. Studies have shown that ZVL
effectiveness wanes substantially over time, leaving recipients with reduced protection
against herpes zoster. RZV elicited similar safety, reactogenicity, and immunogenicity profiles
regardless of prior ZVL receipt.

As to the timing of RZV for persons previously vaccinated with ZVL, there are no data or
theoretical concerns to indicate that RZV would be less safe or less effective when
administered at an interval of <5 years. Clinical trials indicated lower efficacy of ZVL in adults
aged >70 years; therefore, a shorter interval may be considered based on the recipient’s age
when ZVL is administered. Based on expert opinion, RZV should not be given <2 months after
receipt of ZVL.

Adverse events from herpes zoster vaccine

Zoster vaccine was generally well tolerated in adults >50 years. Non-serious injection-site

reactions, including erythema, pain or tenderness, swelling, pruritus or warmth, occurred

more commonly in zoster vaccine than placebo recipients, but these reactions were generally
. 12

mild.

In the Shingles Prevention Study, all adverse events that occurred within 42 days of
vaccination were recorded, and an adverse event sub-study was carried out, which involved
3,345 participants who received the vaccine and 3,271 who received placebo. Overall, in the
42 days post injection, similar types and low numbers (both 1.4%) of serious adverse events
occurred in both groups. During the whole study, a similar number of deaths occurred in
vaccine and placebo groups (both 4.1%). Varicella-like rash, a non-serious adverse event, was
more common in the vaccine group than in the placebo group. For rashes at the injection site,
the difference in risk was significant (0.1% versus 0.04%, p < 0.05) while insignificant at other
sites (0.1% versus 0.1%, p > 0.05).* In the safety sub-study, however, rates of all kinds of
adverse events and serious adverse events were both significantly higher in the vaccine group
(RR 1.69; 95% Cl: 1.60 to 1.79) than the placebo group (RR 1.53; 95% Cl: 1.03 to 2.25). The
incidence of serious adverse events was low (1.91% and 1.25% for each group), and the
authors claimed that no clinically meaningful differences were found between groups
according to a subject-to-subject review of serious adverse events.* Adverse events at the
injection site were more common among vaccine recipients than placebo recipients (p < 0.05)
as well as among the total subjects, but they were mild and resolved in a few days. The same
pattern of adverse events was reported when zoster vaccine was administered in patients
with chronic illnesses,13 with or without influenza vaccine,'* or as a refrigerator-stable or
frozen formulation.” There were significantly more local injection-site adverse effects when
zoster vaccine was administered concomitantly with pneumococcal vaccine over sequential
administration,’® providing further justification for not administering the two vaccines
concomitantly.
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Furthermore, over the entire study period no Merck/Oka vaccine DNA strain was detected in
any participants with confirmed herpes zoster, which indicated that vaccination did not cause
or induce herpes zoster. Zoster vaccine used in the Shingles Prevention Study was considered
safe for its recipients.’

Although the primary studies did not assess adverse events associated with autoimmune
diseases, a matched case-control study that collected data from May 2006 to November 2014
was conducted by the Vaccine Adverse Event Reporting System (a national vaccine safety
surveillance database maintained jointly by the United States Centers for Disease Control and
Prevention and the Food and Drug Administration) to clarify severe autoimmune adverse
events post live attenuated herpes zoster vaccine. The adverse events assessed were arthritis,
vasculitis, systemic lupus erythematosus, thrombocytopenia, alopecia, Guillain-Barré
syndrome, optic neuritis, and multiple sclerosis. That study reported a higher incidence of
arthritis and alopecia, after vaccination. Compared to the unexposed, patients with zoster
vaccination had 2.2 and 2.7 times the odds of developing arthritis and alopecia, respectively
(p value < 0.001 and p value = 0.015, respectively).'’

For RZV, in 8 studies involving almost 11,000 subjects, Grade 3 injection-site reactions (pain,
redness, and swelling) were reported by 9.4% of vaccine recipients (vs 0.3% of placebo
recipients), and Grade 3 solicited systemic events (myalgia, fatigue, headache, shivering,
fever, and gastrointestinal symptoms) was noted in ~11% of vaccine recipients (vs 2.4% of
placebo recipients). Overall, the most common solicited adverse reactions were pain (78%),
myalgia (45%), and fatigue (45%).2%%
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Human papillomavirus vaccine

Forty types of the human papillomavirus have been consistently associated with genital warts
and cancer of the cervix, vulva, vagina, penis, anus, head, neck and respiratory tract, with the
types categorized according to their epidemiologic association with cervical cancer. Types 6
and 11 (low-risk or non-oncogenic types) cause 90% of benign or low-grade cervical cell
abnormalities, anogenital warts, and laryngeal papillomas. High-risk or oncogenic types (i.e.,
16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 69, 73, and 82) cause 99.7% of low-grade
cervical cell abnormalities, high-grade cervical cell abnormalities that are precursors to
cancer, and ano-genital cancers.

Humans are the only reservoir. The risk of acquiring HPV infection is 50% during one’s lifetime.
More than 80% of sexually active women will have been infected by age 50. Risk factors
include cigarette smoking, high parity, increased age, immune suppression, long-term oral
contraceptive use, co-infection with other sexually transmitted diseases (e.g. HIV, gonorrhea),
other host factors (diet, genetics), and endogenous hormones.*

Table 9A. Available vaccines against human papillomavirus (HPV)

Vaccine type

Bivalent Quadrivalent Nonavalent
Brand name Cervarix Gardasil Gardasil 9
Virus-like particles 6,11, 16, 18, 31,

16, 18 6,11, 16, 18
33, 45, 52, 58

Manufacturer GlaxoSmithKline Merck and Co., Inc. Merck and Co., Inc.
Volume per dose 0.5ml 0.5ml 0.5 ml

A case-control study by Ngelangel et al.showed that HPV type 16 was the most common HPV
type in women with cervical squamous cell carcinoma followed by HPV types 18, 45, 52, and
51 (Table 9-1). On the other hand, HPV type 18 was the most common in women with cervical
adenocarcinoma/adenosquamous carcinoma, followed by types 16 and 45. A recent report
by Institut Catala d'Oncologia presented the prevelance of HPV types that cause cervical
cancer in the Philippines, in decreasing order of frequency: 16, 18, 45, 52, 58, 59, 51, 66, 31,
and 56.%

In anal cancer, HPV 16 is the most common type detected, followed by HPV 18 representing
78% and 5% of HPV-positive tumors, respectively.* However there are no local data on the
prevalence of HPV among cases of anal cancer.?

Meanwhile, from 2011 to 2015, 11 Philippine Dermatologic Society institutions diagnosed 952
cases of anogenital warts, most of which were found in men (Figure 1).
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Table 9B. Vaccine serotypes comparison to most common human papillomavirus (HPV)
serotypes in the Philippines

Most Most Most common
common common HPV serotypes
HPV HPV in the
serotypes | serotypesin Philippines in
in the the women with
. . . Philippines” | Philippines cervical
Available vaccines against HPV . X
in women adenocarcinoma/
Wit_h adenosquamous
cervical carcinoma®
squamous
cell
carcinoma®
Vaccine type
Characteristic
Bivalent | Quadrivalent | Nonavalent
Brand name | Cervarix | Gardasil Gardasil 9
Virus-like 6, 11, 16, 16, 18
particles 16, 18 6,11, 16,18 | 18,31, 33, 45 52
45 52 58 ! ! 16, 18, 45,
» 24, 58,59, 57 51 18, 16, 45
Manuf ol 51, 66, !
anufacturer axo
,X Merck and Merck and 31,56
Smith
. Co., Inc. Co., Inc.
Kline
Volume per
PEr Tosml | o05ml 0.5 ml
dose

?In decreasing order of frequency
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Figure 1. Anogenital HPV cases in 11 Philippine Dermatologic Society institutions, 2011-
2015
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Reprinted with permission from Dr. Winlove P. Mojica5
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Table 9C. Human papillomavirus vaccine for adults

Bivalent

Quadrivalent

Nonavalent

Description

Contains 20 mcg each
of types 16 and 18 L1
major capsid protein,
self-assembled as
intact, non-infectious
virus-like particles’

Contains types 6
(20 mcg), 11 (40
mcg), 16 (40
mcg), 18 (20
mcg) L1 major
capsid protein,
self- assembled
as intact, non-
infectious virus-
like particles®

Each 0.5-mL dose
contains type 6 (30
mcg), type 11 (40 mcg),
type 16 (60 mcg), type
18 (40 mcg), type 31
(20 mcg), type 33 (20
mcg), type 45 (20 mcg),
type 52 (20 mcg), and
type 58 (20 mcg) L1
major capsid protein,
self- assembled as
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intact, non-infectious
virus-like particles.*

Recommendation
Indication*/

Target
population

(See text below

e Effective in
preventing cervical
cancer associated
with HPV 16/18

Both vaccines are effective in preventing
cervical cancer and anogenital warts among
immunocompetent adult females and can be
given until 26 years old.

among
immunocompetent
adult females and can

Strong recommendation; high quality of evidence

table for
summary of be given until 26
evidence) years old.
Strong recommendation;
high quality of evidence
e May be given to adult immunocompetent
males from ages 16-26 for the prevention of
anal cancer and genital warts
Strong recommendation; moderate to high quality
of evidence
Bivalent Quadrivalent Nonavalent
Schedule 0, 1, 6 months 0, 2, 6 months

If the dose schedule is interrupted, no need to
restart the dosing regimen. If the regimen is
interrupted after the first dose, the second
dose should be administered and give the
third dose at least after 12 weeks.

Nonavalent HPV vaccine may be given to
continue or complete a three-dose schedule
series that started with bivalent or
quadrivalent vaccine.

If vaccination providers
do not know or do not
have the HPV vaccine
product previously
administered, or are in
settings transitioning to
nonavalent vaccine,
any available HPV
vaccine product may be
used to continue or
complete the series for
females and males for
protection against HPV
16 and 18.

Administration

Intramuscular, deltoid area

Observe patients for 15 minutes after administration.

Common
adverse events

Mostly injection site-related pain, swelling, and erythema that were mild to

moderate in intensity

Systemic symptoms were dizziness, nausea, headache, and urticaria.

Contraindicatio
ns

History of immediate hypersensitivity to yeast or to any vaccine component

or following a prior dose

Precautions

Moderate or severe acute illness
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Pregnancy e Pregnant women are not recommended to receive HPV vaccine, although
there is no evidence that the vaccine poses harm. If a woman is found to be
pregnant after initiating the HPV vaccination series, delay the remaining
doses until after the pregnancy. No other intervention is needed. Pregnancy
testing is not needed before administering HPV vaccine.?

* Before potential exposure to HPV through sexual activity, females who are sexually active, sexually active
females who have not been infected with any of the four HPV vaccine types

Summary of evidence
Bivalent HPV vaccine

A study on Asian population was identified where a phase II/Ill randomized, double-blind,
placebo-controlled trial among 6,000 Chinese women aged 18-25 years old to determine the
efficacy of bivalent HPV vaccine. Result of vaccine efficacy for the prevention of >CIN1 and/or
6-months persistent infection (CIN1+/6M PI) associated with HPV 16/18 is 94.2% (95% Cl:
62.7, 99.99) as per according-to-protocol cohort for efficacy.1 A multicenter, randomized,
double-blind, controlled, and extended 72-month post-vaccine follow-up study was done to
evaluate vaccine efficacy against development of 2CIN2 among subjects from previous trial
with successful vaccine efficacy against CIN1+/6M PI from HPV 16/18. As per according-to-
protocol cohort for efficacy, vaccine efficacy showed 87.3% (95% Cl: 5.3—-99.7) in women who
are HPV DNA-negative and seronegative at baseline pre—vaccination.z

A meta-analysis of randomized clinical trials of HPV vaccine among Asian women aged 18-25
years old reported a significant seroconversion of HPV 16 and 18 antibodies. In the sub-
analysis of vaccine types, the pooled relative risk of bivalent HPV vaccine’s immunogenicity
on HPV 16 and 18 were 44.86 (95% Cl: 11.90-169.15) and 43.22 (95% Cl: 25.35-73.68),
respectively, showing a significant increase in seroconversion due to vaccination.?

Quadrivalent and nonavalent HPV vaccines

Both vaccines protect against HPV 16 and 18 that causes the majority (around 66%) of cervical
cancers and other HPV-associated malignancies. The nonavalent vaccine covers additional
five HPV types, which account for about 15% of cervical cancers.” In a randomized,
international, double-blind, phase llb—phase Ill study comparing quadrivalent and nonavalent
among 14,000 females aged 16-26 years old, nonavalent efficacy for the prevention of 2CIN2
caused by HPV 31, 33, 45, 52, or 58 was 96.3% in the per protocol population. Efficacy for the
prevention of high-grade cervical neoplasia, adenocarcinoma in situ, and cervical cancer
caused by HPV 31, 33, 45, 52, 58 was 96.3% (95% Cl: 79.8, 99.8). There were a few cases of
>CIN2 caused by HPV 6, 11, 16, or 18 in both vaccines with no statistical difference. Both the
quadrivalent and nonavalent vaccines also protected against HPV 6 and 11 types that cause
anogenital warts, with no statistical significance between two groups.” Non-inferior
immunogenicity of nonavalent vaccine compared with quadrivalent vaccine was used to infer
efficacy for HPV 6, 11, 16, and 18.°

The ACIP recommends that vaccination series can be started at age 9. Vaccination for females
can be given at ages 13 to 26 who have not been previously vaccinated or who have not
completed the 3-dose regimen.’
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sSociety of Infectious Diseases Singapore, Institute of Infectious Diseases and Epidemiology, College of Family
Physicians Singapore, & Chapter of Infectious Disease Physicians. (2016). Clinical practice guidelines on adult
vaccination in Singapore. Retrieved from http://ams.edu.sg/view-
pdf.aspx?file=media%5C3075_fi_366.pdf&ofile=Adult%2BVaccination%2BGuidelines_HR2+One+PDF.pdf

% Merck Vaccines. Prescribing information. Gardasil 9 human papillomavirus 9-valent vaccine, recombinant.
2006 Merck & Co., Inc.

Summary of evidence
Quadrivalent HPV vaccine for males

Studies on quadrivalent HPV vaccine were done among males with primary outcomes on
vaccine efficacy against external genital warts and anal intraepithelial neoplasia for anal
cancer. A study by Palefsky et al.' performed a randomized, placebo-controlled, double-blind
trial of quadrivalent HPV vaccine among 602 MSM aged 16-26 years old who were HIV-
negative at the start of the trial. Vaccine efficacy against anal intra-epithelial neoplasm from
HPV 6, 11, 16, and 18 in the intention-to-treat population showed a reduction of 50.3% (95%
Cl: 25.7, 67.2) while 77.5% in the per-protocol efficacy population (95% Cl: 39, 6, 93.3).
Similarly, another trial was done observing vaccine efficacy of quadrivalent HPV vaccine to
reduce external genital warts among males 18-26 years old. In the intention-to-treat
population, observed efficacy was noted at 50.3% (95% Cl: 25.7, 67.2) against genital warts
associated with HPV types 6, 11, 16, and 18. Per-protocol population showed 90.4% reduction
(95% Cl: 69.2, 98.1).
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Nonavalent HPV vaccine for males

There are no studies on nonavalent HPV vaccines that measured clinical outcomes in men. A
randomized, double-blind, controlled trial in 500 males aged 16-26 years old were evaluated
forimmunogenicity following vaccination between quadrivalent and nonavalent HPV vaccine.
Antibody levels against HPV 6, 11, 16, and 18 at month 7 after three-dose regimen with
nonavalent HPV vaccine showed to be non-inferior compared to quadrivalent group. Anti-
HPV 31/33/45/52/58 GMTs were at least 2-fold up to 15-fold higher in the nonavalent vaccine
group versus quadrivalent group.3 Another multi-center study involving 1,106 heterosexual
men, 1,101 women, and 313 MSM aged 16-26 years old were evaluated for immunogenicity
after 3-dose regimen of nonavalent vaccine. Results showed that more than 99% of subjects
showed an increase in GMT titers after 7 months of 3-dose regimen in all groups. The GMT
for 9 HPV type strains were non-inferior between HM and women.*

The ACIP recommends quadrivalent or nonavalent HPV vaccine can be administered to males
aged 13 to 21 years old who were not previously immunized or who failed to complete 3-dose
regimen. Males aged 22 to 26 may also be vaccinated.’

There are no available recommendations for bivalent HPV vaccine in males.
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Table 9D. Summary of month 7 GMT ratio between nonavalent and quadrivalent vaccine
groups of males aged 16-26; HPV-specific per-protocol immunogenicity®

HPV type Nonavalent (N = 249) Quadrivalent (N = 251) Estimated GMT ratio
antibody nonavalent/quadrivalent
(95% confidence interval)®
n GMT 95% n GMmT 95%
(mMu/mi) confidence (mMu/ml) confidence
interval interval®
Anti-HPV 6 228 | 758.3 665.9; 226 618.4 554.0; 690.3 1.23 (1.04; 1.45)
863.4
Anti-HPV 11 | 228 | 681.7 608.9; 226 769.1 683.5; 865.3 | 0.89 (0.76; 1.04)
763.4
Anti-HPV 16 | 234 | 3924.1 3513.8; 237 3787.9 3378.4; 1.04 (0.89; 1.21)
4382.3 4247.0
Anti-HPV 18 | 234 | 884.3 766.4; 236 790.9 683.0; 915.7 1.12 (0.91; 1.37)
1020.4

Abbreviations

mMu: milli-Merck unit

N: number of randomized participants in the respective vaccination group
n: number of participants contributing to the analysis

?Van Damme, P., Meijer, C. J., Kieninger, D., Schuyleman, A., Thomas, S., Luxembourg, A., & Baudin, M. (2016).
A phase Il clinical study to compare the immunogenicity and safety of the 9-valent and quadrivalent HPV
vaccines in men. Vaccine, 34(35), 4205-4212.

®The estimated GMT ratio and associated Cl are based on an analysis of variance model including group and age
strata as independent variables.

¢ Non-inferiority was achieved if the lower bound of the two-sided 95% ClI for the GMT ratio was greater than
0.50.

Table 9E. Per-protocol analysis of non-inferiority anti-HPV geometric mean titers at month
7 between heterosexual males and women aged 16-26°

HPV type anti| Heterosexual males (N =1,103) Women (N = 1,099) | Heterosexual males/women
n GMT (mMu/ml) | n GMT (mMu/ml) GMT Ratio 95% confidence|
Anti-HPV 6 847 782.0 708 703.9 1.11 (1.02,1.21)
Anti-HPV 11 851 616.7 712 564.9 1.09 (1.00, 1.19)
Anti-HPV 16 899 33460.0 781 2788.3 1.20 (1.10, 1.30)
Anti-HPV 18 906 808.2 831 679.8 1.19 (1.08, 1.31)
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Anti-HPV 31 908 708.5 826 570.1 1.24 (1.13,1.37)
Anti-HPV 33 901 384.8 853 322.0 1.19 (1.10, 1.30)
Anti-HPV 45 909 235.6 871 185.7 1.27 (1.14, 1.41)
Anti-HPV 52 907 386.8 849 335.2 1.15 (1.05, 1.26)
Anti-HPV 58 897 509.8 839 409.3 1.25 (1.14, 1.36)

Abbreviations

mMu: milli-Merck unit

N: number of individuals randomized to the respective vaccination group
n: number of individuals contributing to the analysis

? Castellsagué, X., Giuliano, A. R., Goldstone, S., Guevara, A., Mogensen, O., Palefsky, J. M., ...Kaplan, S. S. (2015).
Immunogenicity and safety of the 9-valent HPV vaccine in men. Vaccine, 33(48), 6892-6901.

® 95% Cl was computed from an analysis of variance model with log of antibody titers as the response and
vaccination group as fixed effect. Non-inferiority was established when the lower bound of the two-sided 95%
Cl of GMT ratio between HM and women was greater than 0.67 for each HPV type.

References

! Palefsky, J. M., Giuliano, A. R., Goldstone, S., Moreira, E. D. Jr., Aranda, C., Jessen, H., ...Garner, E. I. 0. (2011).
HPV vaccine against anal HPV infection and anal intraepithelial neoplasia. New England Journal of Medicine, 365,
1576-1585.

2 Giuliano, A. R., Palefsky, J. M., Goldstone, S., Moreira, E. D. Jr., Penny, M. E., Aranda, C., ...Guris, D. (2011).
Efficacy of quadrivalent HPV vaccine against HPV infection and disease in males. New England Journal of
Medicine, 364, 401-411.

3Van Damme, P., Meijer, C. J., Kieninger, D., Schuyleman, A., Thomas, S., Luxembourg, A., & Baudin, M. (2016).
A phase llI clinical study to compare the immunogenicity and safety of the 9-valent and quadrivalent HPV
vaccines in men. Vaccine, 34(35), 4205-4212.

4 Castellsagué, X., Giuliano, A. R., Goldstone, S., Guevara, A., Mogensen, O., Palefsky, J. M., ...Kaplan, S. S. (2015).
Immunogenicity and safety of the 9-valent HPV vaccine in men. Vaccine, 33(48), 6892-6901.

® Petrosky, E., Bocchini, J. A. Jr., Hariri, S., Chesson, H., Robinette Curtis, C., Saraiya, M., ...Markowitz, L. E. (2015).
Use of 9-valent human papillomavirus (HPV) vaccine: Updated HPV vaccination recommendations of the
Advisory Committee on Immunization Practices. Morbidity and Mortality Weekly Report, 64(11), 300-304.

Dosing schedule recommendations

Bivalent and quadrivalent HPV vaccines are given in a 3-dose schedule (0, 1, 6 months). If the
vaccine schedule is interrupted, the vaccination series does not need to be restarted. The
ACIP recommends that in cases of inadequate doses or doses received at an earlier
recommended dosing interval should be re-administered. If the dose schedule is interrupted
both for bivalent and quadrivalent, no need to restart the dosing regimen. If the regimen is
interrupted after the first dose, the second dose should be administered and give the third
dose at least after 12 weeks."

Nonavalent HPV vaccine is also given as a 3-dose schedule (0, 1, 6 months). If vaccination
providers do not know or do not have the HPV vaccine product previously administered, or
are in settings transitioning to nonavalent vaccine, any available HPV vaccine product may be
used to continue or complete the series for females for protection against HPV 16 and 18;
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nonavalent or quadrivalent vaccine may be used to continue or complete the series for males.
There are no data on efficacy of fewer than 3 doses of nonavalent vaccine.?

Nonavalent HPV vaccine may be given to continue or complete a three-dose schedule series
that started with bivalent or quadrivalent vaccine. However, there is no ACIP
recommendation regarding giving additional doses of nonavalent HPV vaccine for individuals
who started the dosing series with bivalent or quadrivalent HPV vaccine and completed with
one or two doses of nonavalent HPV vaccine. Similarly, there are no current
recommendations for additional nonavalent HPV vaccine doses for those who have previously
completed bivalent or quadrivalent HPV vaccine, since majority of HPV-related cancers are
caused by HPV 16 or 18. The benefit of protection against the five additional serotypes by
nonavalent HPV vaccine would be mostly limited to females, since there is only a small
percentage of HPV-associated cancers in males from the five-additional serotypes addressed
by nonavalent HPV vaccine.?

References

! Centers for Disease Control and Prevention. (2014). Human papillomavirus vaccination: Recommendations of
the Advisory Committee on Immunization Practices (ACIP). Morbidity and Mortality Weekly Report, 63(5), 3-36.
Retrieved from https://www.cdc.gov/mmwr/pdf/rr/rr6305.pdf

2 Petrosky, E., Bocchini, J. A. Jr., Hariri, S., Chesson, H., Robinette Curtis, C., Saraiya, M., ...Markowitz, L. E. (2015).
Use of 9-valent human papillomavirus (HPV) vaccine: Updated HPV vaccination recommendations of the
Advisory Committee on Immunization Practices. Morbidity and Mortality Weekly Report, 64(11), 300-304.

® Centers for Disease Control and Prevention. Supplemental information and guidance for vaccination providers
regarding use of 9-valent HPV. Retrieved from https://www.cdc.gov/hpv/downloads/9vhpv-guidance.pdf
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Influenza virus vaccine

Influenza A and B viruses are important human respiratory pathogens which are transmitted
mainly by droplets and aerosols originating from the respiratory secretions of infected people
and, occasionally, also through contact with virus-contaminated fomites. Both A and B viruses
cause seasonal influenza epidemics and out-of-season sporadic cases and outbreaks.
Complications of influenza include otitis media, pneumonia, secondary bacterial pneumonia,
and exacerbations of chronic respiratory disease.

Table 10A. Influenza vaccine in adults *

Trivalent influenza vaccine ° Quadrivalent influenza vaccine

Description Contains 2 influenza A strains Contains 4 influenza surface
covering AHIN1 and AH3N2, and | antigens covering for AH1IN1 and
1influenza B virus, depending on | AH3N2 viruses, and both B viruses
prevailing WHO recommendation | (Victoria and Yamagata)

Recommendation, e Inactivated influenza vaccine is routinely recommended in
summary of evidence, preventing influenza and influenza-like illness in immunocompetent

indication/target adults.

population e Efficacy of inactivated vaccines in preventing confirmed
influenza is 60% (95% Cl: 53% to 66%) with a number
needed to vaccinate of 71 (95% Cl: 64 to 80). When the
vaccine content matches the circulating strain, the efficacy is
62% (95% Cl: 52% to 69%) and the number needed to
vaccinate is 58 (95% Cl: 52 to 69).

(See text below table.)

Strong recommendation; moderate quality of evidence

e The use of the inactivated influenza vaccine versus placebo is
effective in preventing the occurrence of influenza or influenza-like
illness. However, there is no benefit as to preventing mortality for
the elderly population.

Strong recommendation; moderate quality of evidence

e Influenza vaccine may be given to patients with cancer to prevent
all-cause mortality and pneumonia.

Weak recommendation; low to moderate quality of evidence

e Influenza vaccine should be administered to patients with HIV with
CD4 count >100 cells/ul to prevent laboratory-confirmed influenza.

Strong recommendation; moderate quality of evidence

e To prevent influenza-related respiratory infections and
hospitalizations, influenza vaccine should be given to patients with
bronchial asthma, COPD and cardiovascular disease.

Strong recommendation; moderate to high quality of evidence
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e Influenza vaccine may be given to patients with end-stage renal
disease.

Weak recommendation; very low quality of evidence

Schedule e Yearly

Administration

Intramuscular, deltoid area

Common adverse

Local tenderness and soreness

events
e Safety profile of the vaccines is acceptable
Contraindications e Severe allergic reaction to vaccine component® or following prior
dose of the vaccine
Precautions e Moderate to severe acute illness
e Guillain-Barré syndrome
Pregnancy and e No evidence that inactivated influenza vaccine causes damage to the
breastfeeding fetus.

e Inactivated influenza vaccine can be administered to those who are
pregnant in the 2nd or 3rd trimester or planning to be pregnant
during the influenza season

?Allinfluenza vaccines are only good for 1 year. The vaccines are available in the Philippines from February-June.
®Will soon be replaced completely by the quadrivalent vaccine

¢ Some inactivated influenza vaccines: traces of eggs (such as ovalbumin, chicken proteins), formaldehyde,
gentamicin sulphate and sodium deoxycholate which are used during the manufacturing process. Excipients
include sodium chloride, disodium phosphate dodecahydrate, potassium dihydrogen phosphate, potassium
chloride, magnesium chloride hexahydrate, a-tocopheryl hydrogen succinate, polysorbate 80, octoxinol 10 and
water for injections. Other inactivated vaccines may also contain excipients such as cetyltrimethylammonium
bromide and magnesium chloride hexahydrate.15

Summary of evidence
Immunocompetent adults

A meta-analysis containing 116 studies of healthy adults aged 16-65 years old* showed the
use of the inactivated influenza vaccine is more effective in preventing the occurrence of
influenza or influenza-like illness versus placebo or no intervention, but it has no benefit in
preventing hospitalization. Influenza vaccine is 16% effective in preventing influenza-like
illness and 60% effective in preventing confirmed influenza in antigenically matched strains.
The vaccine is 10% effective in preventing influenza-like illness and 55% effective in
preventing confirmed influenza in unmatched or unknown strains.

Data from RCTs showed that inactivated vaccines reduced influenza-like illness episodes
compared to placebo or no intervention (RR 0.83; 95% Cl: 0.78, 0.87), however heterogeneity
is high. In a subgroup analysis, WHO recommended-matching vaccine is effective in
preventing influenza-like illness (RR 0.83; 95% Cl: 0.77, 0.89) as well as WHO-recommended
vaccines where the strains were unknown or absent (RR 0.82; 95% Cl: 0.75, 0.90).
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The efficacy of inactivated vaccines in preventing confirmed influenza is 60% (95% Cl: 53% to
66%) with a number needed to vaccinate of 71 (95% Cl: 64 to 80)." When the vaccine content
matches the circulating strain, the efficacy is 62% (95% Cl: 52% to 69%) and the number
needed to vaccinate is 58 (95% Cl: 52 to 69). The results are very similar when matching is
absent or unknown (vaccine efficacy 55%; 95% Cl: 41%to 66%) and number needed to
vaccinate of 60 (95% Cl: 50 to 80).

These paradoxical results, showing an apparently higher specific effectiveness and a lower
specific efficacy, are mainly because influenza-like illness and confirmed influenza have a very
different incidence among the study population: 15.6% of unvaccinated participants versus
9.9% of vaccinated participants developed influenza-like illness symptoms, while the
corresponding figures for participants who developed laboratory-confirmed influenza are
2.4% and 1.1% for unvaccinated and vaccinated people, respectively.

In an RCT composed of healthy working adults, vaccination with unknown matching shows no
appreciable effect on working days lost or hospitalization (RR 2.89; 95% Cl: 0.12, 70.68).”
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Elderly

The use of the inactivated influenza vaccine versus placebo is effective in preventing the
occurrence of influenza or influenza-like illness. However, there is no benefit as to preventing
mortality for the elderly population.

In a systematic review® there was noted relative scarcity of RCTs. Given the heterogeneous
nature of the setting, follow-up, and outcome definition, no firm conclusions can be drawn
from this body of evidence. Based on the results of meta-analysis, inactivated vaccines were
more effective than placebo against influenza-like illness in conditions of high viral circulation
among elderly individuals (RR 0.59; 95% Cl: 0.47, 0.73). The vaccines were also effective
against influenza (RR 0.42; 95% Cl: 0.27, 0.66). However, one RCT showed no benefit in
preventing mortality (RR 1.02; 95% Cl: 0.11, 9.72).
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Patients with malignancies

Influenza vaccine effectiveness among cancer patients is unclear, as the immune dysfunction
that accompanies cancer and because chemotherapy might lower immune response to the
vaccine. For cancer patients, therefore, there is no clear information on the importance, need,
and safety of the vaccine. In a retrospective study of Stage 4 adenocarcinoma patients who
underwent chemotherapy,4 the hazard ratio for death was 0.88 (95% Cl: 0.77 to 0.99), and
there was significantly less episodes of pneumonia among patients who were given vaccine
compared to those unvaccinated, but no difference in the length of hospitalization. In a
prospective cohort study of patients with solid and hematologic malignancies, all-cause
mortality was significant among those who were not given the vaccine vs those who were
vaccinated (19.1% vs 11.9%, p value = 0.005), and in the multivariate analysis the odds ratio
for death among those who were vaccinated was 0.43 (95% Cl: 0.23,0.75).” In an open-label
RCT of patients with multiple myeloma, vaccination reduced the influenza-like illness among
those given the vaccine (RR 0.18; 95% Cl) but no difference in pneumonia events.® No life-
threatening or persistent adverse effects from vaccination were reported.’
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Patients living with HIV

In a systematic review of 1,562 HIV-infected individuals with a CD4 count of >100 cells/ul,®
influenza vaccine is 85% effective in preventing laboratory-confirmed influenza. However, it
is not effective in preventing influenza-like illness, mortality, and hospitalization for
antigenically matched strains.

In the observational studies, one cohort study showed an effectiveness of 71% (95% Cl: 44—
85%) for prevention of laboratory-confirmed influenza, while 2 cohort studies showed a
pooled efficacy of 60% (95% Cl: -9 to 38).8 No significant effect of influenza vaccination on risk
of all-cause hospitalization and pneumonia was observed. Effects on mortality and respiratory
iliness were not reported. However, evidence on these outcomes is of low quality, mostly due
to small numbers of events and due to high risk of bias in the observational studies.

All RCTs included in the review reported that the predominantly circulating virus strains
during the study periods were the same as included in the respective vaccine. Belongia et al.
found that influenza vaccine efficacy/effectiveness varied substantially across different
seasons and was highest when antigenic match was optimal.9

Vaccine safety in adults was assessed in one RCT. Frequency of any adverse events (pain,
redness, swelling, limp formation, bruising, itching, rigors, fatigue, headache, fits, myalgia,
arthralgia, and fever) did not differ between vaccine and placebo recipients in the four days
following vaccination (RR 1.46, 95% Cl: 0.66—3.21). No severe adverse events following
influenza vaccination were observed.
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Patients with end-stage renal disease

Evidence on the protective effects of influenza vaccination in patients with end-stage renal
disease is limited. In a systematic review of observational studies,® a statistically significant
32% protective efficacy of vaccination were found for all-cause mortality (95% Cl: 24—39%)
and for cardiac death, 16% efficacy (95% Cl: 1-29%), but not for death due to infection
(vaccine efficacy 17%; 95% Cl: -5%—35%). Moreover, a significant 14% protective efficacy of
influenza vaccination was also observed for hospitalization due to influenza or pneumonia
(95% Cl: 7-20%). For the prevention of influenza-like illness, influenza vaccination was also
found to have a protective efficacy of 12% (95% Cl: 10-14%).

There is only very low quality of evidence that influenza vaccination of patients with end-
stage renal disease can prevent mortality, hospitalization, or other clinical outcomes.
Although pooled estimates showed small to moderate protective effects against all-cause
mortality and hospitalization due to influenza or pneumonia in this patient sub-group, vaccine
efficacy measured outside influenza seasons showed even greater protective effects.
However, given the high rates of health-endangering events in these patients, even a low
vaccine efficacy is enough to recommend annual influenza vaccination to them. Serious
adverse events were not seen.
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Patients with asthma

In a randomized controlled trial of patients aged 6-18 years old with bronchial asthma, there
is significant reduction in the number of influenza-related asthma exacerbations as well as
any asthma exacerbations. The duration of asthma exacerbation in patients given the
influenza vaccine was shorter by two days compared to those who were given placebo. In a
systematic review, the adverse effects of inactivated influenza vaccine were not significant in
all treatment arms.™
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Patients with COPD

In a 2006, a systematic review on inactivated influenza vaccine in COPD patients resulted in a
significant reduction in the total number of exacerbations in vaccinated subjects compared
with those who received placebo (vaccine efficacy 73%; 95% Cl: -0.64 to -0.11; p = 0.006).
While there was no statistically significant effect of vaccination on early exacerbation rates
(vaccine efficacy 0.01; 95% Cl: -0.11 to 0.13; p = 0.87), inactivated influenza vaccination
significantly reduced late (i.e., occurring more than three to four weeks after vaccination)
exacerbation rates (vaccine efficacy -0.39; 95% Cl: -0.61 to -0.18; p =0.0004)."3

It was also shown that inactivated influenza vaccination reduced influenza-related respiratory
infections (vaccine efficacy 19%; 95% Cl: 0.07-0.48; p = 0.0005). However, there was no
significant effect for hospitalization (OR 0.33; 95% Cl: 0.09, 1.24; p = 0.52) or mortality (RR
0.87; 95% Cl: 0.28, 2.70).

In both COPD patients and in elderly patients (only a minority of whom had COPD), there was
a significant increase in the occurrence of local adverse reactions in vaccines, but the effects
were generally mild and transient.

Influenza vaccinations were generally well tolerated. A large, well conducted RCT showed that
influenza vaccination in healthy adults showed no significant side effects, except for arm
soreness.
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Patients with cardiovascular disease

In two secondary prevention trials, influenza vaccine with standard of care was shown to be
protective than placebo with standard of care among patients with cardiac diseases (RR 0.45;
95% Cl: 0.26-0.76), p < 0.003) with no significant heterogeneity.’* Cardiovascular deaths
occurred in 2.3% of participants in the vaccine groups and in 5.1% of those in the control
groups.
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Table 10B. Summary of evidence for patients with specific medical ilinesses and related

vaccine efficacies

Medical
condition

Efficacy

Outcomes

Recommendation and
quality of evidence

End-stage renal
disease

12% (95% Cl: 0.10,
0.14)

Influenza-like illness

Weak recommendation;
very low quality of
evidence

14% (95% Cl: 0.07,
0.20)

Hospitalization due to
influenza and
pneumonia

Weak recommendation;
very low quality of
evidence

31% (95% Cl: 0.24,
0.39)

All-cause mortality

Weak recommendation;
very low quality of
evidence

Bronchial asthma

98% (95% Cl: -0.01,
0.05)

Influenza-related
asthma exacerbations
and any asthma
exacerbation

Strong recommendation;
moderate quality of
evidence

COPD

19% (95% CI: 0.07,
0.48)

Influenza-related
respiratory illnesses

Strong recommendation;
moderate quality of
evidence

67% (95% Cl: 0.09,
1.24)

Hospitalization due to
influenza-related
exacerbations

Strong recommendation;
moderate quality of
evidence

73% (95% Cl: -0.64, -
0.11)

Exacerbations

Strong recommendation;
moderate quality of
evidence

Cardiovascular
disease

55% (95% Cl: 0.26,
0.76)

Cardiovascular death

Strong recommendation;
high quality of evidence
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Japanese encephalitis virus vaccine

Japanese encephalitis (JE) is a vector-borne viral disease. The JE virus is the leading cause of
viral encephalitis in Asia. It is estimated that 67,900 severe clinical cases of JE occur annually
despite widespread availability of vaccine, causing about 13,000-20,000 deaths. Most JE virus
infections are asymptomatic, and severe disease is estimated to occur in about 1 per 250 JE
virus infections. The disease can occur at all ages."

Existing epidemiological data from the Philippines (i.e., 1-4 cases in Pampanga, Laguna,
Mindoro; 5-19 cases in Bulacan, Camarines Norte, Camarines Sur, lloilo, Negros Oriental and
North Cotabato; 20-50 cases in Tarlac and Metro Manila; and >50 cases in Nueva Ecija)
indicate that JE is endemic with a year-round transmission with peak season from July to
September.2 The Department of Health Epidemiology Bureau recorded a decrease of 61%
confirmed JE cases from January 1-August 12, 2017 compared to the same period in 2016 (85
cases vs 218 cases), respectively.’

The JE virus is the most common vaccine-preventable cause of encephalitis in Asia.
Vaccination is the most effective strategy to prevent and control JE.!

According to WHO, JE vaccination should be integrated into national immunization schedules
in all areas where JE is recognized as a public health priority. Even if the number of JE-
confirmed cases is low, vaccination should be considered where there is a suitable
environment for JE virus transmission, such as the presence of animal reservoirs, ecological
conditions supportive of virus transmission, and proximity to other countries or regions with
known JE virus transmission.” The JE virus is responsible for 7.4% to 40% of acute meningitis-
encephalitis syndrome, and it affects predominantly children <15 years old. Fifteen percent
of cases in adults had a case fatality ratio of 8.1%-15.3%.

Aside from vector control, surveillance, and clinical management, vaccination is
recommended as part of a comprehensive JE virus prevention and control strategy.

Table 11. Japanese encephalitis virus vaccine in adults

Description e Four broad classes of JE vaccines are currently in use:
inactivated Vero cell-derived vaccines, live attenuated
vaccine, live recombinant vaccines, and inactivated
mouse brain-derived vaccines.!

e Inthe Philippines, the only vaccine available and
approved by the FDA against JE is the JE live attenuated
recombinant, chimeric vaccine.

Recommendation e The vaccine can be given at any time if without
contraindications.

Weak recommendation; high quality of evidence

Summary of evidence e Inarandomized controlled phase Il immunogenicity
study, seroconversion after a single JE live attenuated
recombinant, chimeric vaccine was 99.1% (compared
with mouse-derived vaccine) after 60 days and induced a
rapid immune response with 93.6% of the participants
developing protective neutralizing antibodies to the JE
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virus as early as 14 days post-vaccination, underlining the
potent immunogenicity of this live attenuated flaviviral
vaccine.*

In a randomized, double-blind, five-year phase Il study in
healthy adults, live attenuated JE chimeric vaccine
provides 84% of seroprotection 5 years after injection
with just a single dose.’

In a modeling data analysis, one dose of the live
attenuated JE chimeric virus vaccine confers to most
adults a high level of protection for at least 10 years.°

The vaccine is not an effective strategy in reducing cases
during an outbreak because the primary prevention
strategy is vector control.

According to WHO, the value of reactive vaccination
campaigns during outbreaks of JE has not been studied in
countries where JE vaccination has not been introduced.
Thus, an assessment needs to be made of whether it is
appropriate to implement an immediate vaccine
response, including considerations such as size of the
outbreak, timeliness of the response, population
affected, and programmatic capacity.’

Indication/Target population

Children 9 months and above, including adults
Travelers going to the following countries®

e Bangladesh, Bhutan, Brunei, Burma

e Cambodia, China, India, Indonesia

e Japan, Korea, Laos, Malaysia, Nepal

e Papua New Guinea, Philippines, Singapore

e Taiwan, Thailand, Timor Leste, Vietnam

Schedule

Single-dose administration

No booster dose needed in immunocompetent adults

Administration

Subcutaneous injection

Common adverse events

The most common adverse events were injection site
reaction (12.4%), fatigue (22.8%), headache (26%),
myalgia (16.6%), respiratory, and gastrointestinal. There
was no significant difference in the incidence of injection
site reactions between live attenuated JE chimeric vaccine
and placebo groups in this study.’

Contraindications

Severe allergic reaction (e.g., anaphylaxis) after a previous
dose
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Hypersensitivity to any vaccine component (e.g.,
protamine sulfate)

Precautions

History of previous allergic reactions or urticaria to the JE
vaccine or any ingredient in the vaccine®

Pregnancy and breastfeeding®

Vaccination should be deferred because of theoretical risk
to the developing fetus.

If pregnant women must travel to a high-risk area, they
should be vaccinated if the benefits outweigh the risks of
vaccination to the mother and the developing fetus.

Breastfeeding is not a contraindication to vaccination.

Whether JE vaccines are excreted in human milk is not
known; caution should be used when considering JE
vaccine.
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Measles-mumps-rubella (MMR) vaccine

The measles virus is an enveloped, ribonucleic acid virus of the genus Morbillivirus. Although
at least 20 different genotypes have been isolated in various parts of the world, there is only
one serotype. Measles is highly contagious, and an infected person will often transmit the
virus to over 90% of unprotected close contacts.! Measles is an exanthematous disease
presenting with fever, coryza, conjunctivitis, and maculopapular rash that is transmitted from
person to person by direct contact with respiratory droplets or airborne spread. It is
associated with a high morbidity and mortality in children which can also affect young adults.?
While most persons recover from measles without lasting effects, severe forms of the disease
with bleeding from skin and mucosa may occur. Among children less than 5 years of age,
measles complications frequently include otitis media and pneumonia. Persons with
malnutrition, especially vitamin A deficiency, or with severe immunological disorders such as
advanced HIV infection are at increased risk of developing severe or even fatal measles.!

Mumps is an acute febrile illness caused by a paramyxovirus of which there is only one
serotype. Humans are the only known host for the mumps virus, which is spread via direct
contact or by airborne droplets from the upper respiratory tract of infected individuals. It is
often characterized by non-specific symptoms such as myalgia, headache, malaise, and low-
grade fever followed by unilateral or bilateral swelling of the parotid and other salivary glands,
most common among school-aged children and young adults. Normally, mumps is a mild, self-
limiting disease that disappears without sequelae. However, complications such as
encephalitis or sensorineural deafness may occur. Orchitis (a painful inflammation of the
testes) occurs in 20% of young adult males who develop mumps.

Meanwhile, the rubella virus, a togavirus of the genus Rubivirus, is an enveloped single-
stranded RNA virus with a single serotype that does not cross-react with other togaviruses.
Humans are the only known host, with seasonal epidemics occurring every 5-9 years over a
worldwide distribution. Rubella is an acute febrile exanthematous disease transmitted
through direct or droplet contact from nasopharyngeal secretions and is characterized by
cervical lymphadenopathy.? In pregnant women, the virus infects the placenta and the
developing fetus. Infection by the rubella virus is characterized by a transient rash. Joint pain
and arthritis rarely occur in children, but may affect up to 70% of adults. Rubella virus can be
found in nose and throat secretions and urine from 1 week before to 2 weeks after rash onset,
although infants with congenital rubella may excrete the virus for a year or more in
pharyngeal secretions and urine. Congenital rubella syndrome is caused by infection in early
pregnancy; from just before conception and during the first 8-10 weeks of gestation rubella
infection may result in multiple fetal defects in up to 90% of cases, affecting many organs and
often results in miscarriage or stillbirth, and some serious developmental disabilities."

Table 12. Measles-mumps-rubella vaccine in adults

Description e Live attenuated strains of measles, mumps, rubella

Recommendations e One dose of the MMR vaccine is routinely recommended
for immunocompetent adults.

Strong recommendation; low quality of evidence

e One dose of the MMR vaccine within 72 hours is
recommended as post-exposure prophylaxis.
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Summary of evidence

Antibodies develop among approximately 96% of children
vaccinated at age 12 months with a single strain of the
measles vaccine strain. Almost all persons who do not
respond to the measles component of the first MMR
vaccine at age 212 months respond to the 2™ vaccine dose.

e One dose of measles-containing vaccine
administered at age 212 months was
approximately 94% effective in preventing measles
in studies conducted in the WHO Region America.
Meanwhile the effectiveness of 2 doses of measles-
containing vaccine was 299% in 2 studies
conducted in the United States and 100% in 3
studies in Canada. Similar results of vaccine
effectiveness have been reported from Australia
and Europe.

e Both serologic and epidemiologic evidence indicate
that measles-containing vaccine induce long-
lasting immunity in most persons. Approximately
95% of vaccinated persons examined 11 years after
initial vaccination and 15 years after the second
dose of MMR vaccine had detectable antibodies to
measles.

Studies indicate that 1 dose of MMR vaccine can provide
persistent antibodies to mumps. Most persons (70%-99%)
examined approximately 10 years after initial vaccination
had detectable mumps antibodies. Few studies assessing
the effectiveness of 2 doses of mumps-containing vaccine
showed 80%-92% effectiveness in outbreak populations
particularly in the U.S. Studies in Europe and Canada
estimate an effectiveness of 66%-95% of 2 doses of mumps-
containing vaccine.

e In addition, 70% of adults who were vaccinated in
childhood had T-lymphocyte immunity to mumps
compared with 80% of adults who acquired natural
infection in childhood.

e Among persons who received a second dose of
MMR vaccine, most mounted a secondary immune
response, approximately 50% had a fourfold
increase in antibody titers, and the proportion with
low or undetectable titers was significantly reduced
from 20% before vaccination with a second dose to
4% at 6 months post vaccination.

Rubella vaccination induces both humoral and cellular
immunity. Approximately 95% of susceptible persons aged
>12 months developed serologic evidence of immunity to
rubella after vaccination with a single dose of rubella
vaccine containing the RA 27/3 strain. After a second dose
of MMR vaccine, approximately 99% had detectable rubella
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antibody, and approximately 60% had a fourfold increase in

titer.

Outbreaks of rubella in populations vaccinated with
the rubella RA 27/3 vaccine strains are rare. Studies
show that vaccines containing rubella RA 27/3
strain are estimably 97% effective in preventing
clinical disease after a single dose.

Majority of persons had detectable rubella
antibodies up to 16 years after 1 dose of rubella-
containing vaccine, but antibody levels decreased
over time. However, date from surveillance of
rubella and congenital rubella syndrome suggest
that waning immunity with increased susceptibility
to rubella disease does not occur. Among those
with 2 doses, approximately 91%-100% had
detectable antibodies 12-15 years after receiving
the 2™ dose.

MMR vaccine may be given as post-exposure prophylaxis
on a case-to-case basis.

For measles, evidence of the effectiveness of MMR
or measles vaccine administered as post-exposure
prophylaxis is limited and mixed. Effectiveness may
depend on the timing of vaccination and the nature
of the exposure. If given within 72 hours of initial
measles exposure, MMR vaccine might provide
some protection against infection or modify the
clinical course of the disease. Post-exposure
prophylaxis does not appear to be effective in
settings with intense, prolonged, close contact such
as households and small childcare facilities, even
when dose is administered within 72 hours of rash
onset. This is because persons in this setting are
often exposed for long durations during the
prodromal period when the index patient is
infectious.

Post-exposure MMR vaccination has not been
shown to prevent or alter the clinical severity of
mumps and rubella.

Indication/Target populationz'5

Prevention of measles, mumps and rubella®*

According to the ACIP, it is recommended that for
the prevention of measles and mumps, 1 dose is
recommended for adults not at high risk for
exposure and transmission.

On the other hand, for adults at high risk of
transmission (e.g., students attending colleges or
other post-high school educational institutions,
healthcare personnel, and international travelers),

134




2 doses are recommended. For prevention of
rubella, 1 dose of MMR vaccine is recommended
for persons aged 212 months.

Among adults, vaccination may be recommended to all
adults who have not received complete vaccination for
measles, mumps, or rubella during childhood.

Immunocompetent adults with prior history of the disease
during outbreaks

e Evidence of adequate vaccination for school-age
children, college students, and students in other
postsecondary educational institutions who are at
risk for exposure and infection during measles and
mumps outbreaks consists of 2 doses of measles-
or mumps-containing vaccine separated by at least
28 days, respectively. If the outbreak affects
preschool-aged  children or adults, with
community-wide transmission, a second dose
should be considered for children aged 1-4 years or
adults who have received 1 dose.”

Vaccination is recommended among adults who are at
higher risk of infection (i.e., those in educational
institutions, healthcare personnel, and international
travelers to areas with possible suboptimal vaccination
coverage).

Unvaccinated women planning to become pregnant should
be vaccinated 3 months before conceiving. Pregnancy
status should be confirmed prior to vaccine administration.
They should be advised not to get pregnant until 3 months
after.

Schedule

1-2 doses, given at least 28 days apart

Administration

Subcutaneous injection

Common adverse events

Fever, transient rashes, and lymphadenopathy, or parotitis

e Febrile reactions usually occur 7-12 days after
vaccination and generally last 1-2 days. Majority of
persons are otherwise asymptomatic. Coryza,
cough, pharyngitis, and headache after
revaccination were found to be significantly lower
with a second dose of MMR vaccine, while
conjunctivitis, nausea, vomiting and
lymphadenopathy and joint pains had no significant
change compared with the pre-vaccination
baseline (but data are in school-aged children).

With regards to serious adverse events, expert committees
determined a causal relation of MMR vaccine and
anaphylaxis, febrile seizures, thrombocytopenic purpura,
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transient arthralgia, and measles inclusion body
encephalitis in persons with demonstrated immune-
deficiencies.

e Immune thrombocytopenic purpura after receipt
of live attenuated measles vaccine is usually self-
limited and not life threatening. However,
complications may include severe bleeding
requiring transfusion. The risk for immune
thrombocytopenic purpura increases during the 6
weeks after vaccination. On the basis of case
reports, the risk for MMR vaccine-associated
thrombocytopenia might be increased for persons
who previously have had immune
thrombocytopenic purpura.

Joint symptoms are associated with the rubella
component of MMR vaccine. The symptoms generally
begin 1-3 weeks after vaccination, are usually mild and not
incapacitating, last about 2 days, and rarely recur. Among
persons without rubella immunity who receive rubella-
containing vaccine, arthralgia and transient arthritis occur
more frequently among adults than children.

Contraindications

Concurrent moderate or severe illness including untreated
active tuberculosis should be deferred until they have
recovered. Consequently, before administering MMR
vaccine to persons with untreated active TB, initiating anti-
tuberculous therapy is advisable. The decision to postpone
vaccination depends largely on the cause of the iliness and
the severity of symptoms.

Pregnancy

Severely immunocompromised persons

Precautions

Precautions for MMR vaccines include recent (<11 months)
receipt of an antibody-containing blood product,
concurrent moderate or severe illness with or without
fever, history of thrombocytopenia or thrombocytopenic
purpura, and tuberculin skin testing.

MMR vaccine might interfere with the response to a
tuberculin skin test, resulting in a temporary depression of
tuberculin skin sensitivity. Therefore, it should be
administered either any time before, simultaneously with,
or at least 4-6 weeks after MMR vaccine.

Pregnancy and breastfeeding

Because of the theoretical risk to the fetus when a mother
receives a live vaccine, women should be counseled to
avoid becoming pregnant for 28 days after receipt of the
MMR vaccine.

e If the vaccine is inadvertently administered to a
pregnant woman or a pregnancy occurs within 28
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days of vaccination, she should be counseled about
the risk to the fetus. Reports have documented no
cases of congenital rubella syndrome among 1,000
live-born infants of susceptible women who were
vaccinated inadvertently with rubella 27/3 vaccine
while pregnant or just before conception. This data
is considerably lower than the 220% risk associated
with wild rubella virus infection of mothers during
the first trimester of pregnancy with wild rubella
virus.

e Postpartum administration of MMR vaccine to women
should be given immediately after delivery and tested at
least 3 months later to ensure that they have presumptive
evidence of immunity. This is because pregnant women
receive blood products during the last trimester of
pregnancy or at delivery.

e Avoided in breast-feeding women
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Meningococcal vaccine

Neisseria meningitidis, an aerobic gram-negative diplococcus, causes severe disease in
humans and can present in one of three syndromes. Approximately 50% of meningococcal
disease present as meningitis, followed by around 37% with bacteremia or meningococcemia,
and with 9% presenting as pneumonia. Symptoms may rapidly progress, leading to fatal
outcomes in 24 to 48 hours even with appropriate treatment.™?

The organism resides in the nasopharyngeal mucosal surface and is transmitted by large
droplet from asymptomatic carriers. Patients may continue to be infectious up to 24 hours
after initiation of appropriate treatment.™?

There are 13 serogroups of the bacteria based on the polysaccharide structure. Serogroups
A, B, C, X, W135, and Y account for most of the invasive meningococcal infections.

Table 13. Meningococcal vaccine in adults

Quadrivalent polysaccharide Quadrivalent polysaccharide-

vaccine protein conjugate vaccine
Description e Derived from N. | Contains 4 mcg of each of the
meningitides of N. meningitides

polysaccharide serotypes | polysaccharide serotypes A, C,
A, C,Y,W135, with 50 ugof | Y and W-135, conjugated to

each serotype | diphtheria toxoid®
incorporated into  the
vaccine?
Recommendation, e Routine vaccination is not recommended in
indication/target population immunocompetent adults. Should the elderly, 65 years old

and older, choose to have meningococcal vaccination, the
quadrivalent polysaccharide vaccine is the recommended
vaccine and found to be immunogenic in older adults. There
is limited data on the use of the quadrivalent polysaccharide-
protein conjugate vaccine for immunocompetent elderly
individuals.

Weak recommendation; low quality of evidence

e Adults who will travel to endemic and hyper-endemic areas
for meningococcal disease. This is especially recommended if
a traveler is coming from low-endemic regions.”’

Strong recommendation; moderate quality of evidence

e Travelers to the African meningitis belt: Benin, Burkina Faso,
Burundi, Cameroon, Chad, Cote d’lvoire, Central African
Republic, Democratic Republic of Congo, Eritrea, Ethiopia,
Gambia, Ghana, Guinea, Guinea Bissau, Kenya, Mali,
Mauritania, Niger, Nigeria, Rwanda, Senegal, South Sudan,
Sudan, Tanzania, Togo, and Uganda

Strong recommendation; moderate quality of evidence

e High-risk groups
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Strong recommendation; moderate quality of evidence

Strong recommendation; moderate quality of evidence

Weak recommendation; low quality of evidence

e Patients with anatomic or functional asplenia

e Immunocompromised patients including persons

living with HIV

e Patients with complement component or properdin

deficiencies

e Personnel handling N. meningitidis isolates, such as
medical

microbiologists,
pathologists

e Close contacts of meningococcal disease patients

Outbreak control

Considered in the following groups
e Students living in dormitories

e Unvaccinated students

e Military personnel

technologists, or

Summary of evidence

A Cochrane review on the
polysaccharide vaccine by
Patel et al.? in 2005 has
documented efficacy
levels against
meningococcal disease
caused by serogroups A
and C at 85% to 100% in
children 2 years old and
older and adults. The
vaccine induces
production of
immunogenic antibodies
against serogroups Y and
W135 for both adults and
children more than 2 years
old. However, clinical
efficacy has not yet been
documented for these
serogroups.

Hyporesponsiveness
leading to decrease in
antibody production to
serogroups A and C can
occur with repeated doses
of the polysaccharide
vaccine. This decrease in

More recent studies of the
conjugate vaccine showed
effectiveness of 80 to 85%
within 3 to 4 years after
vaccination.”

The advantage proposed
by using conjugate vaccine
over the polysaccharide
vaccine is its ability to elicit
immunologic memory.
This immunologic memory
is primed by the vaccine
and occurs even in the
absence of bactericidal
antibodies.’
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antibody production has
not however established
reduction in clinical
efficacy.*”

A randomized controlled trial by Bilukha et al. in 2005
compared meningococcal quadrivalent vaccine and
meningococcal polysaccharide vaccine among participants
aged 11 to 18 years old. ® For both vaccines, >97% of the
participants reached serum bactericidal antibody assay with
rabbit complement geometric mean of more than 128
observed 28 days after vaccination. The study also revealed
the same immunogenicity result among participants aged 19
to 55 years old.

Meningococcal vaccination is not proven to be effective in
eradication of mucosal carriage.

Schedule

0.5 ml as a single dose 10 days before travel. For high-risk
groups, it is recommended to give two doses, 2 months
apart.*”

If risk is continuous, re-vaccinate with 2 doses (2 months
apart) every 5 years.

Administration

Subcutaneous or IM e Intramuscular (IM)

Common adverse events

Pain and redness at the injection site

Although rare, fever, headache, fatigue, malaise, irritability,
diarrhea, or anorexia can also occur within 7 days of
vaccination.”’

Contraindications

Anaphylaxis to any vaccine component or a previous dose

Precautions

Vaccination should be deferred for persons with acute
severe illness until the illness is resolved.’

Meningococcal polysaccharide vaccine is an inactivated
vaccine and can be administered to the
immunocompromised, but response may be impaired.®

If an individual, such as those with functional or anatomic
asplenia, was given a pneumococcal conjugate vaccine
(PCV13), quadrivalent polysaccharide-protein conjugate
vaccine should only be given 4-weeks after the PCV13°.°

Pregnancy and breastfeeding

Both vaccines are classified under Category C”, since data is
lacking on pregnant and breastfeeding women. However,
they can be given if the benefits outweigh the risks.”

?There is limited data on the interval of polysaccharide meningococcal and conjugate pneumococcal vaccine.
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® Animal reproduction studies have shown an adverse effect on the fetus. There are no adequate and well-
controlled studies in humans, but potential benefits may warrant use of the drug in pregnant women despite
potential risks.?
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Pneumococcal vaccine

Streptococcus pneumoniae can cause infections affecting the upper respiratory tract (otitis
media, sinusitis), the lower respiratory tract (pneumonia), or can cause serious infections
(meningitis, bacteremia, endocarditis, peritonitis, arthritis). It has a widespread distribution,
often affecting the elderly and young children. This organism is transmitted through droplet
inhalation from patients with active disease or healthy carriers.

There are two types of pneumococcal vaccines available in the Philippines.® (See Table 14B.)
These vaccines are serotype-specific to cover for those frequently associated with severe
ilinesses.

Table 14A. Streptococcus pneumoniae serotypes in the Philippines vs available vaccine
serotypes

Most common S. pneumoniae Serotypes in pneumococcal Serotypes in pneumococcal
serotypes in the Philippines* polysaccharide vaccine conjugate vaccine (PCV13)
(PPSV23)
1 1,3,5, 6B, 14, 19A, 19F, 23F
> 2,4,7F,8, 4V,
14
9N, 9V, 10A, 11A, 6A
4
12F, 158, 17F, 18C, 20, 22F, 33F 7, 9F
6B 18

* In descending order of frequencies: Strain 1 (~16%), 5 (~14%), 14 (6%), 4 (6%), and 6B (~4%)

A local passive laboratory-based surveillance study from June 2010 to September 2012
determined the serotype distribution of pneumococcal isolates in the Philippines.® This study
included 301 isolates from blood, cerebrospinal fluid, pleural fluid, and peritoneal fluid, with
56.4% isolates coming from the adult age group.
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Table 14B. Pneumococcal vaccine for adults

23-valent polysaccharide vaccine 13-valent conjugate vaccine
(PPSV23) (PCV13)
Description e Eachdose contains 25 mcgeach | ¢ Each dose contains
of pneumococcal pneumococcal
polysaccharides from 23 polysaccharides from 13
serotypes. serotypes  conjugated  to
carrier proteins.
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Recommendation,
indication/target
population

(See text after table for
summary of evidence.)

e PPSV23 and PCV13 can
immunocompetent elderly
pneumococcal disease.

be administered
patients to

routinely to
prevent invasive

Strong recommendation; moderate quality of evidence

e PPSV23 can be administered
routinely toimmunocompetent
adults, especially the elderly, in

preventing pneumococcal
pneumonia.
Strong recommendation; low

quality of evidence

e PCV13 can be administered
routinely to
immunocompetent adults in
preventing pneumococcal
pneumonia.

Strong recommendation;
moderate quality of evidence

e PPSV23 and PCV13 may be recommended to immunocompetent
adults, especially the elderly, in preventing mortality.

Strong recommendation; low quality of evidence

Schedule

e PCV13 may be given first, followed by PPSV23 at least 1 year after
the PCV13 dose. No revaccination with PPSV23 nor PCV13 is needed.

Strong recommendation; very low quality of evidence

e Adult Filipinos more than 50 years of age who were previously given
PPSV23, may be given PCV13 vaccination at least 1 year after.

Strong recommendation; very low quality of evidence

e Adult Filipinos who were previously vaccinated with PPSV23 at less
than 50 years old, but who are now 50 years old or more may receive
1 dose of PCV13 at least 1 year after, then another dose of PPSV23
after 1 year of the PCV13 dose.

Strong recommendation; very low quality of evidence

e Adult Filipinos more than 50 year of age who were previously given
PPSV23, WITHOUT previous PCV13, may opt to be given another
dose of PPSV23 after 5 years. No re-vaccination thereafter.

Weak recommendation; very low quality of evidence

Administration

e Subcutaneous or intramuscular | ¢  Intramuscular

Common adverse events

e Redness, swelling and soreness at injection site

e Fever, malaise and muscle pain can also occur, although this is
infrequent.

e Allergic reactions may also occur due to the vaccine or vaccine
components.

Contraindications

e Anaphylaxis to any vaccine component or a previous dose

Precautions

e Moderate to severe illness with or without fever
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Pregnancy and e Immunization with PPSV23 can be given during pregnancy, although
breastfeeding its safety during the first trimester of pregnancy has not been
evaluated. No adverse consequences have been reported among
newborns whose mothers were inadvertently vaccinated during
pregnancy.

e Thereis no data on PCV13 in pregnancy.

Summary of evidence

There is no head to head comparison of PPSV23 and PCV13 for all-cause and vaccine-type
invasive pneumococcal disease, pneumonia, and mortality. Thus, individual studies were
assessed as to their efficacy.

Outcome examined: Invasive pneumococcal disease
PPSV23

Pooled results of 11 randomized trials® assessing the efficacy of PPSV23 vs placebo among 36,
489 patients showed that there is an odds ratio of 0.26 (Cl 0.14 to 0.45) in preventing invasive
pneumococcal disease from all pneumococcal strains after administration of PPSV.

Moderate quality of evidence

For vaccine type strains, the pooled results of 5 studies® with 31,223 participants, showed
that PPSV23 has an odds ratio of 0.18 (CI 0.10 to 0.31) for invasive pneumococcal disease.

Moderate quality of evidence
PCV13

A large randomized trial® of 84,496 participants comparing the efficacy of PCV13 to placebo
showed an odds ratio of 0.51 (C1 0.34 to 0.78) in reducing invasive pneumococcal disease from
any pneumococcal strain.

Moderate quality of evidence

In the same study,” an odds ratio of 0.24 (Cl 0.11 to 0.52) was shown for PCV13 in preventing
vaccine-type strains of Invasive pneumococcal disease.

Moderate quality of evidence
Outcome examined: Pneumonia
PPSV23

Pooled results of 16 randomized trials* with a total of 47,734 patients studied showed an odds
ratio of 0.72 (range 0.56 to 0.93) of acquiring pneumonia from any cause after administration
of PPSV23. However, this meta-analysis showed significant heterogeneity with I, = 85% and
Chi® p < 0.0001.

Low quality of evidence

This was analyzed further into subgroups of bacteremic and non-bacteremic pneumonia.
There were ten studies” for bacteremic pneumonia with a total of 35,483 participants showed
that PPSV23 has an odds ratio of 0.26 (Cl 0.15 to 0.46).
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Moderate quality of evidence

For non-bacteremic pneumonia that included 9 studies® and 20,355 participants, PPSV23 has
an odds ratio of 0.46 (Cl 0.25 to 0.84). But for this analysis, there is significant heterogeneity
with 1, = 75% and Chi® p = 0.0001.

Low quality of evidence

For vaccine-type strains, pooled results of 7 studies® with 37,550 participants, showed an odds
ratio of 0.14 (CI 0.09 to 0.23) for PPSV23 in preventing pneumonia. This analysis, however,
has significant heterogeneity with I, = 59% and Chi? p = 0.02.

This was further sub-analyzed to bacteremic (4 studies, 30,561) and non-bacteremic (5
studies,® 18,568 participants) pneumonia, with an odds ratio of 0.13 (Cl 0.05 to 0.38)
(Moderate quality of evidence), and 0.27 (Cl 0.08 to 0.87) (Low quality of evidence),
respectively. There was significant heterogeneity for non-bacteremic pneumonia with 1, = 0%
and Chi? p = 0.01.

PCV13

In a large randomized trial, an odds ratio of 0.95 (CI 0.86 to 1.05) was shown among
participants who received PCV13 compared to placebo in preventing any strain of
pneumococcal pneumonia. The odds ratio may be insignificant, but it shows a trend towards
benefit of the vaccine.

This was analyzed further into subgroups of bacteremic and non-bacteremic pneumonia for
all strains. For preventing bacteremic pneumonia, PCV13 had an odds ratio of 0.78 (Cl 0.62 to
0.97). While for non-bacteremic pneumonia, PCV13 had an odds ratio of 0.83 (Cl 0.62 to 1.09).
This shows that the vaccine is more protective for bacteremic pneumonia, although there is
a trend towards benefit for non-bacteremic pneumonia.

In the same study,2 in preventing vaccine strains of pneumonia, PCV13 had an odds ratio of
0.61 (0.48 to 0.77). Subgrouping these cases to bacteremic and non-bacteremic pneumonia,
the odds ratios were 0.62 (Cl 0.46 to 0.85) and 0.45 (0.30 to 0.68) respectively. This further
strengthens the benefit of PCV13 in preventing pneumonia, especially those caused by
vaccine type strains.

Outcome examined: Mortality
PPSV23

Pooled results of 14 randomized trials,* with a total of 47, 560 patients, assessing the efficacy
of PPSV23 in preventing all-cause mortality showed an odds ratio of 0.90 (range 0.74 to 1.09)
(Low quality of evidence). But there was significant heterogeneity with I, = 69% and Chi? p=
0.0007.

Sub-group analysis of prevention of mortality due to pneumonia or pneumococcal disease by
PPSV23 from the pooled results of 9 studies® with 30,723 participants showed an odds ratio
of 0.61 (Cl 0.50 to 0.76). There is still significant heterogeneity with this analysis with I, =74%
and Chi® p = 0.0001.

PCV13

The result of a randomized trial® with 84,492 participants showed an odds ratio of 1.00 (Cl
0.95 to 1.05) among those who received PCV13 in preventing all-cause mortality.
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Mortality from pneumonia or pneumococcal disease with PPSV23 has an odds ratio of 0.61
(C10.50 to 0.76), while that of PCV13 showed an odds ratio of 0.86 (Cl 0.29 to 2.55). However,
a meaningful analysis of this data could not be done because of the small number of events.

There is no significant difference in all-cause mortality between PCV13 and PPSV23.

Although there were participants from low-income countries, there is relative indirectness of
the studies because the Philippines was not represented in the studies included in the meta-
analysis. There is also a predominance of males among the study participants. The mean age
of participants in the study on PCV13 was 72 years old.2

The heterogeneity of studies may be due to the presence of selection bias and detection bias
of some of the studies, with inadequate concealment of allocation and inadequate blinding.
This is especially true for the older studies, probably due to inadequate reporting and varied
vaccine formulations.
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Schedule of administration of pneumococcal vaccine in adults
Summary of evidence

The ACIP* recommends a series of vaccination of adults 265 years old with both PCV13 and
PPSV23 (Kobayashi, 2015). However, pneumococcal vaccination is recommended among
adult Filipinos aged 50 years old and above because of lower life expectancy.?

In an in-vitro study by Jackson et al.,> opsonophagocytic activity was compared among those
who received PCV13 and PPSV23. This study showed that PCV13 induced a higher immune
response compared to PPSV23 for much of serotypes covered by PCV13, with a significantly
higher opsonophagocytic activity GMT after 1 month of vaccination. However, there was a
decrease in opsonophagocytic activity titer 1 year after.

PCV13 should be given first before PPSV23 because the functional response is better, with
better opsonophagocytic activity, compared to those who received an initial PPSV23 only or
PPSV13 as the initial vaccine before PCV13. Subjects who initially received PPSV23 had lower
opsonophagocytic activity responses after subsequent administration of PCV13, compared to
those who received PCV13 first followed by PPSV23. This is regardless of the level of the initial
opsonophagocytic activity response to PPSV23 (Greenberg et al., 2014).*

Revaccination with PPSV23 after 5 years of previous PPSV23 vaccination is supported by the
systematic review of 12 articles by Caya et al.> An increase in antibody response was
documented by the review following PPSV23 revaccination. However, the data was lacking
for multiple revaccinations or booster doses of PPSV23.
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Rabies vaccine

Rabies is a preventable, zoonotic disease caused by the Lyssavirus (Rhabdoviridae family), a
genus of viruses that includes the rabies virus group. It affects the central nervous system
leading to fatal acute encephalomyelitis that is not treatable.™

The incubation period lasts 20 to 90 days with no symptoms. This is followed by the prodrome
with non-specific symptoms of headache, malaise, body aches, pain, itching, or paresthesia
at the bite site which happens within 2 to 10 days. The third stage is the acute neurologic
phase, which lasts for 2-7 days, wherein the patient manifests with furious rabies encephalitis,
with inspiratory spasms, autonomic disability, hydrophobia, and aerophobia. Once these
neurologic symptoms appear, rabies is nearly fatal due to respiratory paralysis.

Rabies virus is endemic in the Philippines.l'3 Domestic dogs transmit the virus in more than
80% of cases, followed by cats and other domestic animals. Rats do not carry rabies in the
Philippines. The virus is primarily transmitted through the bite or scratch of an infected
animal. It may also occur when a victim’s infected saliva encounters the mucosa or open
lesions. Rarely, rabies can be transmitted by inhalation of aerosol droplets and infected organ
transplants.

Table 15A. Rabies vaccine for adults

Purified Vero cell rabies vaccine Purified chick embryo cell (PCEC)

(PVRV) vaccine
Description® e Each dose contains at least 2.5 IU of inactivated rabies virus.?
Recommendation, e For post-exposure prophylaxis, follow Department of Health
summary of evidence recommendations. (See Table 15C.)

Best Practice Statement

e Pre-exposure prophylaxis

e In a meta-analysis of 11 studies,* pre-exposure prophylaxis
with rabies vaccine in children aged 2 months to 15 years
old was safe and immunogenic.

e Three doses of pre-exposure vaccination of PCEC vaccine
shows immunogenicity in 100% by Day 28.

Strong recommendation; moderate quality of evidence
e Post-exposure prophylaxis

e 98% and 100% immunogenicity are achieved on Day 14 and
Day 30, respectively.?

Strong recommendation; moderate quality of evidence

Indication/Target e Pre-exposure prophylaxis®

opulation
pop e Healthcare workers directly caring for rabies patients
e Individuals directly involved in rabies control

e Personnel in rabies diagnostic laboratories
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e Petowners and household members

e Animal handlers

e Field workers such as dog vaccinators/catchers
e Veterinarians and veterinary students

e Children 5 to 14 years old living in areas where there is high
incidence of rabies

e Spelunkers

Post-exposure prophylaxis

Schedule ®

Pre-exposure prophylaxis
e DayO0,7,21/28
Post-exposure prophylaxis

e Day0,3,7 14,28

Administration

Intradermal, 0.1 ml

o The Department of Health recommends giving rabies
vaccine through the intradermal route due to limited
resources.’

Intramuscular: 0.5 ml PVRV, 1 ml for PCEC vaccine

e Patients with contraindication to intramuscular injections,
such as patients with hematologic conditions, should also
receive the vaccine through the intradermal route.

e Immunocompromised patients (e.g. persons living with HIV
and patients with cancers, autoimmune diseases, chronic
liver disease, or are on chronic immunosuppressant) should
receive the vaccine via the intramuscular route.

e There is suboptimal response of the vaccine when given via
the intradermal route among these patients.

Avoid intravascular administration as this can lead to severe adverse
reactions.

Common adverse
events™®

Most common are soreness, swelling, and an itching induration at
the injection site.

Fever, rash, flu-like symptoms, headache, nausea, dizziness, and
abdominal pain can also happen.

Rarely, neurologic reactions have also been reported.

Contraindications

Severe hypersensitivity reaction to the vaccine or any vaccine
component®

Precautions

Moderate to severe acute illness with or without fever?
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Pregnancy and .
breastfeeding

Data on the vaccine among pregnant and lactating mothers is
insufficient and is classified as Category C.¢ It is not contraindicated

in this group of patients.’

? The gold standard human diploid cell vaccine is not available in the Philippines.1

® Refer to Department of Health manual operations.

¢ Animal reproduction studies have shown an adverse effect on the fetus, and there are no adequate and well-
controlled studies in humans. However, potential benefits may warrant use of the drug in pregnant women

despite potential risks.

Based on the Department of Health manual of operations,3 pre-exposure prophylaxis is given

based on Table 15C.

Table 15B. Department of Health (DOH) recommendations: Pre-exposure prophylaxis

Purified Vero cell rabies

vaccine (PVRV)

Purified chick embryo cell (PCEC) vaccine

Schedule/route Day 0 Day 7 Day Day 0 Day 7 Day 21/28
21/28

Intradermal 0.1 ml 0.1 ml 0.1ml 0.1 ml 0.1 ml 0.1 ml

Intramuscular 0.5ml 0.5 ml 0.5ml 1ml 1ml 1ml

Rabies post-exposure can be categorized in one of three categories. (See Table 15C.)
Appropriate management is detailed in the table.?

Table 15C. DOH recommendations: Post-exposure prophylaxis

Category of exposure Type of exposure Management
Category 1 e Feeding or touching an animal | 1. Wash exposed skin
immediately with soap and
e Licking of intact skin (with v P
. ) water.
reliable history and thorough
physical examination) 2. No vaccine or rabies immune
. o globulin (RIG) needed.

e Exposure to patient with signs
and symptoms of rabies by Pre-exposure prophylaxis may
sharing of eating or drinking be considered for high-risk
utensils persons.

e Casual contact (talking to,
visiting, and feeding suspected
rabies cases) and routine
delivery of health care to
patient with signs and
symptoms of rabies

Category 2 e Nibbling of uncovered skin 1. Wash wound with soap and
with or without bruising or water.
hematoma 2. Start vaccine immediately:
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Minor or superficial scratches
or abrasions without bleeding,
including those induced to
bleed

All Category 2 exposures on
the head and neck area are
considered Category 3 and

should be managed as such.

A. Complete vaccination regimen
until Day 28 if:

e Biting animalis
laboratory proven to be
rabid.

e Biting animal is killed, or
it died without
laboratory testing.

e  Biting animal has signs
and symptoms of rabies.

Or

e Biting animal is not
available for observation
for 14 days.

B. May omit Day 28 dose if:

e Biting animal is alive and
remains healthy after
the 14-day observation
period.

Or

e Biting animal died within
the 14-day observation
period, was confirmed
by veterinarian to have
no signs and symptoms
of rabies, and was
fluorescent antibody test
negative.

RIG is not indicated.

Category 3

Transdermal bites (puncture
wounds, lacerations,
avulsions) or scratches or
abrasions with spontaneous
bleeding

Licks on broken skin or
mucous membrane

Exposure to a rabies patient
through bites, contamination
of mucous membranes (eyes,
oral/nasal mucosa, genital or
anal mucous membrane) or
open skin lesions with body

1. Wash wound with soap and
water.

2. Start vaccine and RIG
immediately:

A. Complete vaccination regimen
until Day 28 if:

e Biting animalis
laboratory proven to be
rabid.

Or

e Biting animal is killed or
died without laboratory
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meat

and neck areas

fluids through splattering
and mouth-to-mouth
resuscitation

e Unprotected handling of
infected carcass

e Ingestion of raw infected

e Exposure to bats

All Category 2 exposures on head

b.

testing.

e Biting animal has signs
and symptoms of rabies.

e Biting animal is not

available for observation

for 14 days.
May omit Day 28 dose if:

e Biting animal is alive and
remains healthy after
the 14-day observation
period.

e Biting animal died within

the 14 days observation
period, was confirmed
by veterinarian to have
no signs and symptoms
of rabies, and was
fluorescent antibody
test-negative.

Post-exposure prophylaxis using the updated 2-site intradermal route is recommended by the
Department of Health® on Days 0, 3, 7, and 28. The vaccine is given at a dose of 0.1 ml on the

left and right deltoids or anterolateral thighs in infants.

If the vaccine will be given through the intramuscular route, the department® recommends
the WHO standard regimen of PVRV 0.5 ml or PCEC vaccine of 1 ml on one deltoid or

anterolateral thigh in infants.

Table 15D. DOH recommendations: Post-exposure prophylaxis for infants

Day of
immunization

Purified Vero cell rabies
vaccine (PVRV)

Purified chick
embryo cell
(PCEC) vaccine

Site of injection

Day 0 0.5ml 1ml One deltoid or anterolateral
thigh in infants

Day 3 0.5 ml 1ml One deltoid or anterolateral
thigh in infants

Day 7 0.5 ml 1ml One deltoid or anterolateral

thigh in infants
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Day 14 0.5 ml 1ml One deltoid or anterolateral
thigh in infants
Day 28 0.5 ml 1ml One deltoid or anterolateral
thigh in infants
For individuals with Category 3 exposures and where RIG is indicated:®
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RIG is administered only once, and immediately as soon as possible after initiation of
post-exposure prophylaxis.

Administration of RIG should not exceed Day 7 after the first dose of vaccine has been
given.

Regardless of availability of RIG, vaccines should never be withheld.

The proper administration of RIG will neutralize the virus at the wound site within a
few hours.

Equine RIG shows similar clinical outcomes as that of human RIG in preventing rabies.
In addition, equine RIG is less costly. As equine RIG products are now highly purified,
skin testing before its administration is unnecessary and should be abandoned.

o Maximum dose for equine RIG is 40 IU/kg body weight; for human RIG, it is 20
1U/kg body weight. There is no minimum dose.

o Infiltrate RIG as much as possible into the wound. The remainder of the
calculated dose of RIG does not need to be injected intramuscular at a distance
from the wound, but it can be fractionated in smaller, individual syringes to be
used for other patients, aseptic retention given.

If RIG is unavailable, thorough and prompt wound washing, in addition to immediate
administration of the 1% vaccine dose, followed by a complete course of rabies
vaccine, will save up to 99% of lives.

If a limited amount of RIG is available, RIG allocation should be prioritized for exposed
patients based on the following criteria (from most to least urgent):

e Multiple bites;
e Deep wounds;

e Bites to highly innervated parts of the body, such as head, neck, hands and
genitals;

e Patients with severe immunodeficiency;
e History of biting animal indicative of confirmed or probable rabies; and

e A bite, scratch, or exposure of a mucous membrane by a bat that can be
ascertained for rabies testing.
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Tetanus, diphtheria, and pertussis vaccine

Diphtheria is a systemic intoxication caused by the exotoxin produced by Corynebacterium
diphtheriae. Humans are carriers of this bacteria. It can be acquired through direct contact or
by sneezing or coughing. The incubation period is generally between 2-5 days.! Clinical
presentation is an upper respiratory tract infection and is distinguished by a thick membrane
in the mucosa, caused by the damage of the cells.

The exotoxin consists of two polypeptides: Fragment B, which is responsible for binding to
surface receptors and penetration into cells; and Fragment A, which is responsible for the
manifestation by interfering with protein synthesis.* Transmission can occur through droplets
and close physical contact.

Pertussis is a highly communicable disease caused by Bordetella pertussis. The incubation
period is commonly 1-10 days with a range of 4-21 days, and is most infectious during first
two weeks of illness.? It presents as a classic acute infectious respiratory illness that is
commonly seen in children.

Pertussis evolves into three clinical stages. The highly contagious catarrhal stage is
characterized by coryza, sneezing, low-grade fever, and occasional cough. The second stage,
the paroxysmal stage, is the diagnostic stage and is characterized by bursts of paroxysms of
numerous rapid coughs, which occur frequently at night, due to difficulty of expelling thick
mucus from the tracheobronchial tree. The convalescent stage is the recovery stage where
the cough lessens and disappears in two to three weeks.

In adults, the clinical presentation is less classic and may be asymptomatic. Though the illness
is typically mild, adults can transmit the disease through droplets to unimmunized children or
immunocompromised individuals. According to WHO, pooled analysis indicates that the
sources of pertussis in households are from mothers (39% 95% Cl: 33%-45%), fathers (16%
95% Cl: 12%-21%), and grandparents (5% 95% Cl: 2%-10%).2

Tetanus is a neuromuscular dysfunction caused by a potent exotoxin, tetanospasmin,
elaborated by Clostridium tetani. The disease occurs after the entry of the bacteria through
breaks in the skin, after an incubation period of about 3-21 days. Three clinical features of
tetanus are identified: the localized tetanus, usually involving muscles of the same anatomic
area; the cephalic tetanus occurring in the facial area; and the generalized tetanus, which is
the most severe type.* Generalized tetanus occurs in a descending manner, starting from
trismus, stiffness of the neck, difficulty in swallowing, and rigidity of the abdomen. Patients
may also have generalized tonic clonic seizures and autonomic instability. Tetanus is not
transmitted from person to person.

Table 16A. Tetanus, diphtheria, and pertussis vaccine for adults

Description e Almost exclusively available in fixed combinations as tetanus toxoid
and adult diphtheria toxoid (Td) or tetanus toxoid and acellular
pertussis (Tdap). Active vaccines of tetanus and diphtheria are
derived by inactivating the toxins of C. tetani and C. diphtheria. The
toxoids are adsorbed on to an aluminum phosphate adjuvant with
thimerosal as preservative.

e The combination vaccines, Tdap or Td, for adults and adolescents are
composed of the same amount of tetanus toxoid (at least 20 1U)
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relative to pediatric dose but a reduced amount of diphtheria toxoid
(at least 2 1U), lesser or same amount of acellular pertussis cells (at
least 8 mcg), depending on the brand.®

e Immunity against pertussis wanes approximately 5-10 years after
completion of childhood vaccination, leaving adolescents and adults
susceptible to the disease.” The acellular vaccine composed of
inactivated components of B. pertussis cells is the recommended
vaccine for adults.

e The passive vaccine of tetanus is the tetanus immune globulin derived
by cold-ethanol fractionation of the plasma of hyper-immune adults.
There are two types: human immunoglobulin available in 250-5000
IU and equine immunoglobulin available in 1500-5000 IU.

Recommendation,
indication/target

e Adults who have not been vaccinated or are incompletely vaccinated
with tetanus-diphtheria combination 3-dose primary series should

population receive the complete primary series that includes 1 dose of Tdap to
prevent tetanus, diphtheria, and pertussis.
Strong recommendation; low to moderate quality of evidence
e Tdvaccination every 10 years may be given to adults aged 19-64 years
old, if the last vaccination was at least 10 years ago.
Weak recommendation; low quality of evidence
e Adults who anticipate to have close contact with an infant <12
months old may receive one dose of Tdap to prevent transmission of
pertussis.
Weak recommendation; very low quality of evidence
e Adults who sustained wounds assessed to be tetanus-prone should
be given Td with or without tetanus immunoglobulin to prevent
tetanus infection.
Strong recommendation; low quality of evidence
Schedule e Td of 0.5 ml each should be given intramuscularly with the second

dose given 4-8 weeks after the first dose, and the third dose given at
6-12 months after the second dose.

e Adults of all ages who have never received Tdap as an adolescent or
adult, or for whom vaccine status is unknown, should receive Tdap as
their first dose, followed by Td to complete their primary series.?’

Administration

e Intramuscular

Common adverse
events

e Rare

Contraindications

e Anaphylactic reaction to a prior dose of the vaccine or any of its
components
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e History of encephalopathy and prolonged seizures not attributable to
another identifiable cause within 7 days of administration of prior
dose of vaccine?

Precautions

e Moderate to severe acute illness

e Guillain-Barré syndrome within 6 weeks after a previous dose of
tetanus toxoid-containing vaccine

e History of Arthus-type hypersensitivity reactions after a previous dose
of tetanus or diphtheria toxoid-containing vaccine

e History of seizure or unstable neurologic disorder for pertussis-
containing vaccine®

Pregnancy and
breastfeeding

e Pregnant women should receive at least two doses of tetanus toxoid-
containing vaccine with an interval of at least 4 weeks between doses
and the second dose at least 2 weeks before birth and a third dose
should be given at least 6 months after the first dose.

Strong recommendation; moderate quality of evidence

e Pregnant women should receive the vaccine at any time during
pregnancy, but the optimal timing of Tdap administration is at 27 to
36 weeks gestation to maximize maternal antibody response and
passive antibody transfer to the infant.

Strong recommendation; low quality of evidence

e In subsequent pregnancies, pregnant women should receive at least
1 dose of Td for lifelong protection against tetanus.

Strong recommendation; moderate quality of evidence

e Women with documented evidence of receiving 5 doses of vaccine,
including 3-primary series and 4™ and 5" doses spaced at least 1 year,
should not be further vaccinated during pregnancy in order to avoid
the risk of increased local reactions.

Strong recommendation; low quality of evidence

Summary of evidence

The 3-dose primary series of the combination vaccines is the foundation for building lifelong
immunity against tetanus, diphtheria, and pertussis. No controlled clinical trials examining
the efficacy of the vaccines has ever been conducted. According to WHO, there is evidence of
effectiveness against diphtheria from observational studies, although effectiveness against
diphtheria did not reach 100%. However, the studies cited were mostly from pediatric
population and observational studies.”

The ACIP reported that there was no significant difference in the number of patients who
developed protective levels of anti-diphtheria one month after giving Td or Tdap.” After the
third dose of the tetanus toxoid vaccine, adults had high levels of antibodies, but were found
to have lesser antibody response compared to children.?
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Tdap/Td vaccine in pregnant women
Summary of evidence

Only WHO has a statement on the giving of the vaccine to pregnant women, and the evidence
is based on two randomized controlled trials. According to WHO, “pregnant women should
receive at least two doses of tetanus toxoid-containing vaccine with an interval of at least 4
weeks between doses and the second dose at least 2 weeks before birth. To ensure protection
for a minimum of 5 years, a third dose should be given at least 6 months after the 2™ dose. A
fourth and fifth dose should be given at intervals of at least 1 year or in subsequent
pregnancies, in order to ensure lifelong protection.”® Women who have documented
evidence that they received all of the doses for protection, i.e., either 6 doses of tetanus
toxoid-containing vaccine in childhood or 5 doses if first vaccinated during adulthood, should
not be given further vaccinated during pregnancy in order to avoid the risk of increased local
reactions.?

ACIP guidelines state that the highest concentration of maternal antibodies to be transferred
to the child is close to birth.> Women who received Tdap during the first and second trimester
were noted to have low levels of antibodies at term.° WHO reported that the point estimate
for vaccine effectiveness of maternal vaccination more than 7 days before birth was 91% (95%
Cl: 84%-95%) using the screening method with adjusted vaccine effectiveness estimated at
93% (95% Cl: 81%-97%) seen in case control; thus Tdap during pregnancy is effective in
protecting infants from pertussis and may impact morbidity and mortality of infants against
pertussis who are too young to be vaccinated.*!

Td vaccine as booster for adults
Summary of evidence

Booster vaccination is given to reduce morbidity of tetanus, diphtheria, and pertussis.
However, most of the studies reviewing the benefits of booster vaccination are on children
who completed the primary dose of vaccine series with 3 booster shots before 18 years old.
The available data, as reported by WHO, do not support the recommendation of decennial
booster doses beyond the 6-dose schedule, as immunity can be extended up to mid-
adulthood. If tetanus vaccination is started during adulthood, a total of 5 appropriately
spaced doses are required to obtain lifelong protection.® According to the review done by
WHO, no data in observational studies showed clinical effectiveness of booster in preventing
diphtheria among adults, and there is limited data on the levels of protective
immunogenicity.’? Further study on the efficacy of the booster vaccine is needed.

Healthcare workers and adults who anticipate contact with infants <12 months old
Summary of evidence

Cocooning is a strategy implemented in various countries to protect infants who are too
young to be vaccinated by vaccinating their close contacts who may be sources of pertussis
infection.™ The ACIP and WHO both agree that there is no evidence on the effectiveness of
vaccinating healthcare workers and adults as a strategy to prevent nosocomial transmission
to infants within healthcare settings.”>** WHO guidelines state that there is not sufficient
substantial data to say that vaccinating adults could prevent pertussis in infants. Immunity
against pertussis after acellular pertussis-containing vaccine rapidly declines as compared to
whole cell pertussis vaccine.”
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Tetanus vaccine as part of wound management
Summary of evidence

There is no change in the recommendation from the 2012 handbook. Provision of tetanus
vaccine has been a standard of care to prevent infections in contaminated wounds for years,
based on Infectious Diseases Society of America guidelines on combat-related injuries.™®
Despite shortage of tetanus immunoglobulin in combat zones, no cases of tetanus were
reported, and this was attributed to the success of primary immunization series. Wounds are
considered tetanus prone if they are sustained more than 6 hours before surgical treatment
of the wound, wounds or burns that show a significant degree of devitalized tissue or a
puncture-type wound, particularly where there has been contamination with soil/manure,
wounds with foreign bodies, compound fractures, wounds or burns in patients who have
evidence of sepsis, frostbite, and high-velocity missile injuries.”*8

Table 16B. Tetanus immunotherapy for management of wound in immunocompetent
individuals™

Characteristic Clean, minor wounds All other wounds
History of tetanus Tdap or Td Tetanus Tdap or Td Tetanus
toxoid/doses immunoglobulin®™® immunoglobulin®®®
Unknown or <3 Yes No Yes Yes
doses
3 or more doses No (yes, if No No (yes, if >10 No
>10 years years since last
since last Td) Td)

?The recommended prophylactic dose of tetanus immunoglobulin is 250 units.

®When tetanus toxoid and tetanus immunoglobulin are administered concurrently, separate syringes should be
used.

 People with HIV infection or severe immunodeficiency who have contaminated wounds (including minor
wounds) should also receive tetanus immunoglobulin, regardless of their history of immunization.

Adverse events with Tdap
Summary of evidence

According to WHO guideline, reactions such as pain and erythema are reported by those who
receive booster doses, but mild systemic reactions, including fever malaise and aches, occur
in 0.5-1.0% of vaccines. Serious adverse events are rare. Guillain-Barré syndrome has been
reported rarely, but population levels do not support association between tetanus toxoid and
Guillain-Barré syndrome.

The ACIP also reviewed the safety of repeat Tdap administration to pregnant women.
Reported events showed that a second dose of Tdap was tolerated by pregnant women, and
fever was reported in 2.4%-6.5% of recipients of booster.® The ACIP believes that the benefit
of the vaccine outweighs more than the theoretical concerns of severe adverse events.
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Typhoid vaccine

Typhoid fever is caused by Salmonella enterica serovar Typhi and remains an important cause
of enteric disease in the Philippines. It is transmitted through the fecal-oral route and is most
common in areas with poor water and sanitation systems and practices.1

The emergence of drug-resistant strains of S. typhi in the 1980s has led to the widespread use
of fluoroquinolones such as ciprofloxacin and ofloxacin in countries where multidrug
resistance is a problem. In the Philippines, there is an increasing trend of resistance to
ciprofloxacin, nalidixic acid, and chloramphenicol.

Table 17. Typhoid vaccine in adults

Description

e Each dose contains 25 mcg of purified Vi capsular
polysaccharides of S. typhi (Ty2 strain).

Recommendation,
indication/target population

e Typhoid fever Vi polysaccharide vaccine may be given to
immunocompetent adults living in an endemic area.
Sanitation is still recommended to prevent typhoid fever.

Strong recommendation; moderate quality of evidence

e Typhoid vaccine should not be routinely administered to
laboratory workers, intimate contacts of carriers, and during
outbreaks.

Strong recommendation; very low quality of evidence

Summary of evidence

The vaccine was able to decrease the risk of typhoid fever
with RR 0.31 (95% Cl: 026, 0.37) on the first year, with an RR
0.41 (95% CI: 0.31, 0.55) on the second year and RR 0.50
(0.32, 0.78) on the third year, though there was noted
heterogeneity on year 2. Among the studies included in the
meta-analysis, the RCT done in Pakistan showed no benefit of
vaccine over the placebo, and this study was noted to have
caused the heterogeneity. The cumulative incidence of
typhoid fever vaccine had RR of 0.45 (95% Cl: 0.30, 0.70).*

Schedule

e Single dose
e Re-vaccination every 3 years for travelers

e One dose should be given 22 weeks prior to expected
exposure.

Administration

e Subcutaneous

e Intramuscular

5
Common adverse events

e Swelling and pain over the injection site

e Fever, erythema

Contraindications

e Intradermal administration

e History of any adverse reaction to a previous dose

175



Precautions e Sanitation is still recommended to prevent typhoid fever.
e Moderate or severe acute illness

o Bleeding disorders and taking anticoagulants®

Pregnancy and breastfeeding | ¢  Given with precaution in breastfeeding patients
e Pregnant women may receive the vaccine®

e Category C°

? Animal reproduction studies have shown an adverse effect on the fetus. There are no adequate and well-
controlled studies in humans, but potential benefits may warrant the use of the drug in pregnant women despite
potential risks.”
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Summary of evidence
Microbiologists and laboratory workers

No controlled trials examined the efficacy of typhoid vaccine in laboratory workers. A case
series of 4 laboratory workers who worked on S. typhi received typhoid fever vaccine and
developed atypical case of typhoid fever. The study did not mention the type of vaccine that
the workers received.? The most common presenting symptoms were anorexia, generalized
aching, chills and fever, headache, malaise, excessive perspiration, and abdominal pain. In all
patients, the onset of the disease was insidious.

Intimate contact with carriers
No trials or observational studies were done on intimate contacts with carriers.
Outbreaks

No trials or observational studies examined the efficacy of typhoid fever vaccine during
outbreaks.

References

! Philippine Society of Microbiology and Infectious Diseases. (2012). Typhoid fever. In Handbook on adult
immunization.

2 Antimicrobial Resistance Surveillance Reference Laboratory, Research Institute for Tropical Medicine,
Department of Health. (2016). Antimicrobial surveillance program 2015 data summary report. Retrieved from
http://arsp.com.ph/wp-content/uploads/2016/06/2015-ARSP-annual-report-summary_1.pdf

® Haedicke, T. A. (1947). Typhoid fever in vaccinated laboratory workers. Journal of Infectious Diseases, 80(1),
113-116. doi: 10.1093/infdis/80.1.113

* Bhutta, Z. A., Capeding, M. R., Bavdekar, A., Marchetti, E., Ariff, S., Soofi, S. B., ..Podda, A. (2014).
Immunogenicity and safety of the Vi-CRM197 conjugate vaccine against typhoid fever in adults, children, and
infants in south and southeast Asia: Results from two randomised, observer-blind, age de-escalation, phase 2
trials. Lancet Infectious Diseases, 14(2), 119-129.

® Anwar, E., Goldberg, E., Fraser, A., Acosta, C. J., Paul, M., & Leibovici, L. (2014). Vaccines for preventing typhoid
fever. Cochrane Database of Systematic Reviews, (1), CD001261.

& Society of Infectious Diseases Singapore, Institute of Infectious Diseases and Epidemiology, College of Family
Physicians Singapore, & Chapter of Infectious Disease Physicians. (2016). Clinical practice guidelines on adult
vaccination in Singapore. Retrieved from http://ams.edu.sg/view-
pdf.aspx?file=media%5C3075_fi_366.pdf&ofile=Adult%2BVaccination%2BGuidelines_HR2+One+PDF.pdf

7 U.S. Department of Health and Human Services. Chemical hazards emergency medical management (CHEMM).
Retrieved from www.chemm.nlm.nih.gov

183



Varicella virus vaccine

Varicella is a highly contagious disease caused by the varicella zoster virus. It causes vesicles,
itching, tiredness, and fever. The virus is transmitted via airborne and enters the system
through the respiratory tract and conjunctiva. Incubation period is 14 to 16 days before the
onset of rash until the lesions have crusted.' Recovery from primary varicella infection
usually results in lifetime immunity.

Table 18. Varicella vaccine in adults

Description

e 0.5 mldose contains a minimum of 1350 plague-forming units of the
live attenuated strains of VZV Oka varicella virus.?

e The vaccine has undergone sequential passages, and the
reconstituted form contains small amounts of sucrose, processed
porcine gelatin, sodium chloride, ethylenediaminetetraacetic acid,
neomycin, and trace quantities of DNA and protein.

e There are two vaccines available against varicella: the varicella
vaccine, and combination measles-mumps-rubella-varicella vaccine.
Only the former can be given to adults.

Recommendation,
indication/target
population

e The vaccine should not be given routinely to immunocompetent
adults.

Strong recommendation; very low quality of evidence

e Healthcare workers without history of varicella infection should be
given varicella vaccine.

Strong recommendation; very low quality of evidence

e Varicella vaccine may be given as post-exposure prophylaxis within
72 hours after exposure.

Weak recommendation; very low quality of evidence

e The vaccine is safe to be given to patients but is poorly immunogenic
to those who underwent hematopoietic stem cell transplant.

Weak recommendation; low quality of evidence

e Varicella vaccine should not be given to HIV-infected adults
regardless of their immunogenicity.

Strong recommendation; very low quality of evidence

Summary of evidence

See text below table.

Schedule

e 2 doses, given 4 weeks apart’

Administration

e Subcutaneous

Common adverse
events'**

e Mild local reaction at the injection site was the most common (10%)
during first vaccine, and after the second dose (8%).
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e Vaccine-associated rashes varied from one to 100 lesions with a
mean of 14; the onset varied between two and 35 days mean 17
after immunization.

e Other reported side effects after the first dose of vaccine included
upper respiratory tract symptoms, such as sore throat in 15(8%) of
187and fever >37.8 C (100F) in 4 (2%) of 187.

e Side effects after second doses of vaccine (including rash, upper
respiratory tract infection, and fever) were reported by <1% of
subjects during first vaccine, 13/150 after the second dose.

Contraindications® e History of anaphylactic reaction to any vaccine component, including
neomycin and gelatin

e Pregnancy
e Malignant condition affecting bone marrow or lymphatic system

e Primary or acquired immunodeficiency including HIV+ (if
combination MMR)

e Family history of congenital or hereditary immunodeficiency in first-
degree relatives

e Untreated active tuberculosis

Precautions® e Acute severe illness

e Untreated tuberculosis

e Thrombocytopenia

e Recent administration of blood, plasma, or immune globulin

e Use of salicylates

Pregnancy and e If given, avoid pregnancy for 4 weeks.

breastfeeding® )
e Not safe for pregnant patients

e Give vaccine post-partum, if susceptible

Summary of evidence

No studies were conducted on the effectiveness of varicella vaccine among adults comparing
it with placebo. Most pre-licensure studies on varicella vaccine are for children.

In a survey conducted by the National Health and Nutrition Examination Survey prior to the
introduction of varicella vaccine in the United States, the prevalence of VZV-specific
immunoglobulin G antibody was 96.3% (95.7-96.9), with antibody titers rising from 86% (83.0-
88.6) from ages 6-11 years old to individuals 20 years old and above. * Among those who were
born outside the United States, the prevalence for varicella antibody was 96.4% (95.8-97.0).
The study concluded that the antibodies were from naturally acquired varicella. In other
temperate countries, seroprevalence conversion was noted as individuals reach adolescent
stage. This is in contrast to tropical countries where seroprevalence is different. In the
Philippines, from 1992-1994, the seroprevalence of the general community (0-69 years old)
was 76%, with 57% prevalence in children under 5 years old and increasing rate up to 30 years

old, with 92-95% found in individuals above 30 years old.> Another seroprevalence study
among children revealed that adolescents had the highest rate at 81.33%.°
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Summary of evidence
Post-exposure prophylaxis

Two trials studied the utility of varicella vaccine as post-exposure prophylaxis. In one trial that
evaluated the efficacy of the varicella vaccine among children and adults, it showed that the
vaccine Oka-Merck strain was 70% effective in preventing mild varicella infection and was
100% effective in preventing moderate to severe disease. In another study, there was no
significant difference among children who were given the single-dose varicella vaccine
(Oka/RIT) 2000 compared to those who received placebo (RR 0.90, 95% Cl: 0.95-2.21).”
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Summary of evidence
Hemotopoietic stem cell transplant and HIV patients

In a cohort of adult autologous hemotopoietic stem cell transplant recipients,® the vaccine
was given on the 4™ month after the transplant and another dose after 4 weeks. Two months
after the first dose, two out of the 10 patients with pre- and post-vaccination results elicited
avaccine response; one of 15 patients mounted a vaccine response 1.5 months after a second
dose of vaccine. The respective GMTs were 675.6 (95% Cl: 179.3—-2545.2) and 707.5 (95% Cl:
308.0-1625.5). In the vaccinated group, 44.8% (95% Cl: 26.4-64.3; n = 13/29) of patients
reported any adverse events, and 10.3% (95% Cl: 2.2-27.4; n = 3/29) reported Grade 3
adverse events that were causally related to varicella vaccination. The following adverse
events were observed: pain 24% (10.3-43.5); redness 20.7% (8-39.7); swelling 3.4% (0.1-17.8);
fever 20.7% (8-39.7); and rash 17.2 (5.8-35.8).

No randomized trials or observational studies were done on adults living with HIV. In a small
non-randomized trial of 112 children infected with HIV ages 1-8 years old given 2 doses of
varicella vaccine,’ symptomatic patients with CD4 count of less than 500 had the lowest
immunologic response 3 years after the vaccine administration, but the least infected children
had higher immunologic response 3 years post vaccination compared to those who had
natural immunity. Adverse events were equal among all the HIV-infected children given the
vaccine. No efficacy trials were also done on both adult and children infected with HIV.
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Appendix

Vaccine-preventable Diseases, 2008-2017

Data from the Epidemiology Bureau
Public Health Surveillance Division
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Figure 8. Meningococcal disease cases

250

200

=y
1%
o

=
o
o

Number of cases

50

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Year

198



Number of cases

Number of cases

180

140

120

100

80

60

40

20

400

350

300

250

200

150

100

50

Figure 9. Neonatal tetanus cases
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Figure 11. Acute flaccid paralysis (polio) cases
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Figure 14. Confirmed rubella cases
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Figure 16. Confirmed typhoid cases

897

873

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Year

Fig. 17 Japanese Encephalitis Cases

2010 2011 2012 2013 2014 2015 2016 2017

203



Fig. 18 Influenza-like Illness cases
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Fig. 19 Non-neonatal Tetanus cases
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