Living FRIendly Summaries of the Body of Evidence using Epistemonikos
(FRISBEE)

Preventive effectiveness of varicella vaccine in healthy unexposed
patients

Maria Catalina Castro"?, Pamela Rojas®?

' Facultad de Medicina, Pontificia Universidad Catdlica de Chile, Santiago, Chile.
2 Proyecto Epistemonikos, Santiago, Chile.
3 Departamento de Medicina Familiar del Nifio, Facultad de Medicina, Pontificia Universidad Catdlica de Chile, Santiago, Chile.

Abstract
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Introduction
Citacién Castro M, Rojas P. Efectividad preventiva de la
vacuna varicela en pacientes sanos no Chickenpox is an infectious disease caused by Varicella Zoster virus.
expuestos. Medwave 2020;20(06):¢7982 Varicella vaccine is conventionally used for its prevention, and its
administration seeks to reduce the onset of the disease and compli-
Doi 10.5867/medwave.2020.06.7982 cations associated. However, there is still controversy about its effec-
tiveness.
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Fecha de publicacién 30/07/2020 We searched in Epistemonikos, the largest database of systematic re-

views in health, which is maintained by screening multiple infor-
mation sources, including MEDLINE, EMBASE, Cochrane, among
others. We extracted data from the systematic reviews, reanalyzed
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data of primary studies, conducted a meta-analysis and generated a

Tipo de revisién Not non-blind peers by the UC summary of findings table using the GRADE approach.
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We identified two systematic reviews including 16 studies overall,
of which three were randomized trials. We concluded thart the vari-
cella vaccine decreases the risk of contracting the disease in the long
term and probably reduces the risk of developing the disease in the
short term in healthy unexposed patients. Nevertheless, the vaccina-

tion increases the occurrence of local reactions 48 hours after its ad-

ministration and probably increases the presence of fever and
chicken pox-like rash.

Problem

Chickenpox is an infectious disease caused by Varicella Zoster virus. Most cases occur in childhood (under 14 years old), so it has
been identified as an important cause of school absenteeism, generating significant expenses to the community'*. Chickenpox di-
agnosis is clinical, characterized by pruritic, vesicular, cephalocaudal, polymorph rash, with scalp involvement, generally associated
to fever.
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Usually, varicella vaccine is used for disease prevention, which is a live attenuated vaccine that induces humoral immune response.

Its administration would prevent the onset of disease and its complications. However, there is still controversy regarding its effec-

tiveness in reducing chickenpox in the short and long term.

Key messages

e Vaccination against chickenpox decreases the risk of developing the disease in

the long term.

e Vaccination against chickenpox probably decreases the risk of developing the
disease in the short term.

e Vaccination against chickenpox increases the occurrence of local reactions 48

hours after its administration and probably increases the presence of fever and

chickenpox-like rash.

About the body of evidence for this question

What is the evidence.
See evidence matrix in
Epistemonikos later

What types of patients

were included*

What types of interven-

tions were included*

What types of outcomes
were measured

We identified two systematic reviews™*, which including 16 pri-

5-21

mary studies reported in 17 references’™, of which two corre-

spond to randomized trials reported in three references'!. This
table and the summary in general are based on the latter, since
observational studies did not increase the certainty of existing ev-
idence, nor did they provide additional relevant information.

All trials included healthy patients, with no history of chickenpox

or vaccination against the disease.

One trial included patients between one and 14 years old?®, while

the other trial included patients between 10 to 30 months old*".

All trials evaluated one dose of Oka strain varicella vaccine?®2!.

Both trials compared vaccination against an unvaccinated control

ar OlJpZO’21 .

In addition, one of the trials included a comparison with no fol-
low-up of the control groupzo, so in this summary the authors
decided to evaluate it assuming the worst case scenario, meaning
that no one in the unvaccinated control group develop chicken
pox in the follow-up years.

Trials reported multiple outcomes, which were grouped by sys-
tematic reviews as follows:

e Development of chickenpox disease.

e Percentage of vaccinated patients.

e Disease rate among unvaccinated participants.

e Time between vaccination and disease occurrence.

o Adverse effects: fever, local reactions, "chickenpox-like
rash”.

e Transmission of chickenpox from vaccinated individ-
uals to others.

e Risk of herpes zoster following vaccination.

e  Variations in age presentation.

e Cost-cffectiveness for varicella vaccine.

The average follow-up of the trials was 40 months?®?!, with a
range between nine months®' and seven years®.

* The information about primary studies is extracted from the systematic reviews identified,

unless otherwise specified.
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Methods

We searched in Epistemonikos, the largest
database of systematic reviews in health,
which is maintained by screening multiple
information sources, including MEDLINE,
EMBASE, Cochrane, among others, to
identify systematic reviews and their in-
cluded primary studies. We extracted data
from the identified reviews and reanalyzed
data from primary studies included in those
reviews. With this information, we gener-
ated a structured summary denominated
FRISBEE (Friendly Summary of Body of
Evidence using Epistemonikos) using a pre-
established formar, which includes key mes-
sages, a summary of the body of evidence
(presented as an evidence matrix in Episte-
monikos), meta-analysis of the total of stud-
ies when it is possible, 2 summary of find-
ings table following the GRADE approach
and a table of other considerations for deci-
sion-making.
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Summary of findings

Information about varicella vaccine effects is based on two randomized trials that included 1449 patients.

Both trials measured short-term chickenpox and chickenpox-like rash as outcomes

20,21 (

1407 patients). One of the trials measured

long-term chickenpox, fever and local reactions (914 patients) 2. No trial reported the outcome severe or complicated chickenpox.

The summary of findings is the following:

Vaccination against chickenpox probably decreases the risk of developing the disease in the short term
{moderate certainty evidence).

Vaccination against chickenpox decreases the risk of developing the disease in the long term (high certainty
evidence).

Vaccination against chickenpox probably results in little or no difference in the onset of fever after admin-
istration (moderate certainty evidence).

Vaccination against chickenpox increases the occurrence of local reactions within 48 hours after administra-
tion (high certainty evidence).

Vaccination against chickenpox probably increases the appearance of chickenpox-like rash after administra-
tion (moderate certainty evidence).
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Effectiveness of varicella vaccine in healthy unexposed patients

Patients Healthy patients not previously exposed
Intervention Varicella vaccine
Comparison Not vaccinated

Absolute effect*

- Certainty of
Otieaime WITHOUT WITH Relative effect evidence

vaccination vaccination (95% CI) (GRADE)

Diferencia: pacientes per 1000

132 per 1000 11 per 1000
Short term chi- RR 0.08 OPHHO'>
ckenpox Diferencia: 121 lee (0.00 a2 1.66) Moderate
(Margen de error: 132 to 87 less)
87 per 1000 49 per 1000
Long term chi- RR 0.56 DOPD
ckenpox Diferencia: 38 less (0.3420.93) High
(Margen de error: 58 to 6 less)
20 per 1000 21 per 1000
Fever RR 1.06 PO’
Diferencia: 1 more (0.43 2 2.58) Moderate

(Margen de error: 12 less to 32 more )

191 per 1000 271 per 1000
Local reactions in P P RR 1.42 @@_@@
48 hours Diferencia: 80 more (1122 1.81) High
(Margen de error: 23 t0154 more)
25 per 1000 40 per 1000
Chickenpox-like P P RR 1.63 Soe0O!
rash Diferencia: 15 more (0.92 2 2.96) Moderate

(Margen de error: 2 less to 48 more)

Severe or compli- . . . . .
. PU™ | No information on this outcome was found in the analyzed evidence -
cated chickenpox

Margin of error: 95% confidence interval (CI).
RR: Risk ratio.
GRADE: Evidence grades of the GRADE Working Group (see later).

*The risk WITHOUT vaccination is based on the risk in the control group of the trials. The risk WITH vaccination
(and its margin of error) is calculated from relative effect (and its margin of error).

! The certainty of the evidence was downgraded in one level for imprecision, since each end of the confidence interval
involves a different decision.

2 The certainty of the evidence was downgraded in one level for inconsistency due to different studies reached differ-
ent conclusions (12 = 79%).

3The certainty of the evidence was upgraded in one level for large magnitude of an effect with a RR <0.2.

Follow the link to access the interactive version of this table (Interactive Summary of Findings — iSoF)

MEPave
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https://isof.epistemonikos.org/#/finding/5dd6a2b4e3089d04c5c04f29

Other considerations for decision-making
About the certainty of
the evidence GRADE)*

To whom this evidence does and does not apply

The evidence presented applies to healthy children and adolescents not previously ex-

OPDD posed to chickenpox disease.

High: This research provides a very

good indication of the likely effect. It does not apply to exposed or immunosuppressed patients, with direct exclusion of
The likelihood that the effect will be these in clinical trials. These patients could present different clinical outcomes than

substantially differentt is low. those described, which would be determined by variations in their immune response to

SISl @) the vaccine.

Moderate: This research provides a
good indication of the likely effect.
The likelihood that the effect will be

substantially differentt is moderate.

®e00

Low: This research provides some in-

About the outcomes included in this summary

The outcomes selected are those considered critical for decision-making, according to
the opinion of the authors of this summary and generally coincide with those evaluated

dication of the likely effect. However, by the systematic reviews identified.

the likelihood that it will be substan-

tially differentt is high. However, the reviews do not report the outcome of severe or complicated disease,
OO0 which was considered a critical outcome as it implies greater morbidity and mortality,
Very low: This research does not pro- as well as an increase in costs for the community'”.

vide a reliable indication of the likely

effect. The likelihood that the effect Balance between benefits and risks, and certainty of the evidence

will be substantially different? is very

high. The evidence shows benefits associated with vaccination in preventing chickenpox dis-

ease development both in the long and short term. On the other hand, the application
of the vaccine is associated with the occurrence of adverse effects, but these are mild and

* This concept is also called ‘quality of have little clinical relevance.
the evidence’ or ‘confidence in effect
estimates’. Considering that the certainty of evidence of the results presented in this summary is

moderate or high, the balance between benefits and risks favors the administration of
1 Substandally different = a large

th ine.
enough difference that it might affect ¢ vaceine

a decision Resource considerations

Considering that chickenpox is a highly prevalent disease, which causes school absentee-

ism and signiﬁcant expenses, it seems appropriate to invest resources in the vaccination
of healthy patients prior to exposure, since it decreases disease development.

A systematic review about the economic analysis of vaccines in Spain from 1990 to 2012 concluded that the administration of the
varicella vaccine seems to be justified in children aged 15 to 24 months if the indirect cost of suffering the disease is considered®.
Another Italian systematic review concluded that the implementation of universal vaccination in all regions of Italy by 2015 would
be cost-effective from a social perspective, and would imply a favorable cost-effectiveness profile from the NHS perspective®.

What would patients and their doctors think about this intervention

With the information provided in this summary, most clinicians should recommend vaccination against chickenpox, since there is
evidence of a significant decrease in the incidence of the disease, without severe adverse events associated.

However, there could be variability regarding this intervention in clinical decisions made by patients, especially those with personal
ideologies regarding vaccination or those who insist on the usually benign and self-limited course of disease.

Differences between this summary and other sources

These conclusions agree, in general, with systematic reviews identified regarding the outcome of incidence of chickenpox disease
after the administration of the vaccine and its adverse effects.

The key messages of our summary are consistent with the recommendations of the Advisory Committee on Immunization Practices,

which suggests the application of the varicella vaccine in patients who have not had the disease®.
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Could this evidence change in the future?

It is unlikely that future evidence will change the conclusions of this summary, because of the high certainty of the evidence related
to the development of the disease in the long term. The conclusions regarding adverse effects could change, since they present
moderate certainty evidence, excluding the appearance of local reactions whose certainty of the evidence is high.

We did not identify ongoing trials answering this question in the International Clinical Trials Registry Platform of the World Health

Organization.

We did not identify systematic reviews in progress in the PROSPERO register (International prospective register of systematic

reviews).

How we conducted this summary

Using automated and collaborative means, we compiled all the relevant
evidence for the question of interest and we present it as a matrix of evi-

dence.
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An evidence matrix is a table that compares systematic reviews that answer the same

question.
Rows represent systematic reviews, and columns show primary studies.

The boxes in green correspond to studies included in the respective revisions.
The system automatically detects new systematic reviews including any of the primary
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studies in the matrix, which will be added if they actually answer the same question.

Follow the link to access the interactive version: Effectiveness of vari-

cella vaccine in healthy unexposed patients
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