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ABSTRACT

OBJECTIVE: To describe methods and challenges faced in the health impact
assessment of vaccination programs, focusing on the pneumococcal conjugate
and rotavirus vaccines in Latin America and the Caribbean.

METHODS: For this narrative review, we searched for the terms “rotavirus”,
“pneumococcal”, “conjugate vaccine”, “vaccination”, “program”, and
“impact” in the databases Medline and LILACS. The search was extended to
the grey literature in Google Scholar. No limits were defined for publication
year. Original articles on the health impact assessment of pneumococcal
and rotavirus vaccination programs in Latin America and the Caribbean in

English, Spanish or Portuguese were included.

RESULTS: We identified 207 articles. After removing duplicates and
assessing eligibility, we reviewed 33 studies, 25 focusing on rotavirus
and eight on pneumococcal vaccination programs. The most frequent
studies were ecological, with time series analysis or comparing pre- and
post-vaccination periods. The main data sources were: health information
systems; population-, sentinel- or laboratory-based surveillance systems;
statistics reports; and medical records from one or few health care services.
Few studies used primary data. Hospitalization and death were the main
outcomes assessed.

CONCLUSIONS: Over the last years, a significant number of health impact
assessments of pneumococcal and rotavirus vaccination programs have
been conducted in Latin America and the Caribbean. These studies were
carried out few years after the programs were implemented, meet the basic
methodological requirements and suggest positive health impact. Future
assessments should consider methodological issues and challenges arisen
in these first studies conducted in the region.

DESCRIPTORS: Health Impact Assessment. Inmunization Programs.
Mass Vaccination, organization & administration. Rotavirus
Vaccines. Pneumococcal Vaccines.
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INTRODUCTION

In the last thirty years, scientific and technolog-
ical advances have resulted in the development and
marketing of several new vaccines, increasing the
opportunities to prevent morbidity and mortality related
to infectious diseases of public health importance.>® In
the 2000s, global and regional initiatives and commit-
ment to immunization reduced prices of these new
vaccines, which became accessible for low- and middle-
income countries. Consequently, national immuniza-
tion programs have been offering new vaccines.> For
instance, Brazil has provided eight new vaccines in the
last eight years: rotavirus, in 2006; 10-valent pneumo-
coccal conjugate and meningococcal C conjugate, in
2010; inactivated polio vaccine (IPV), in 2012; vari-
cella, in 2013; and hepatitis A, in 2014, all of those
in childhood schedule; in 2014, the human papil-
loma virus (HPV) vaccine, for teenage girls, and the
tetanus-diphtheria-acellular pertussis (Tdap) vaccine,
for pregnant women, were also introduced in 2014.

Once a new vaccine is introduced into routine immu-
nization, it is necessary to monitor vaccine coverage,
vaccine effectiveness and safety as well as the health
impact of the vaccination program. Country differences
in burden of disease, serotype and genotype distribu-
tion, health services organization and access, clinical
practices, and surveillance systems prevent the use of
international evidence as a guarantee of good results
after implementing a program. Furthermore, vaccina-
tion programs may result in complex effects, changing
the average age of infection, seasonal patterns of disease
and genotype or serotype distribution.

Published studies use conflicting terms to describe
different types of effects.* Vaccine effectiveness is
defined as the ability of a vaccine to protect against
disease when used under field conditions (routine prac-
tice).* Vaccine effectiveness refers to the protection
conferred by individual immunization on vaccinated
persons.* Vaccination programs affect all people,
even if only part of the population is vaccinated. When
many people are immunized, the pathogen transmission
decreases, which reduces the disease incidence and,
consequently, protects the unvaccinated ones (indi-
rect effect or herd protection). The health impact of a
vaccination program refers to the total effects of the
program, meaning the total (direct and indirect) effect
on the vaccinees and the indirect effect on unvacci-
nated persons.?

Real-life effects of a vaccine administered in a health
program are mainly evaluated in observational studies
as experimental designs are no longer ethical once the
vaccine is part of a health policy. Vaccine effectiveness
may be estimated by comparing vaccinated and unvac-
cinated persons from the same population in cohort or

case-control studies. The health impact of a vaccina-
tion program is estimated by comparing all individuals
of the population affected by the vaccination program
with a reference population unaffected by any program,
usually the same population before and after program
implementation. Different methodological approaches
of differing complexity may be used.*

Countries with national health information systems,
academic expertise in health services research, disease
burden measurement and technology assessment in
health care, policy makers, epidemiological surveil-
lance, and immunization program professionals with
experience in vaccine evaluations might have a more
favorable context to conduct a health impact assess-
ment (HIA) of vaccination programs.’' Nevertheless,
introducing a new vaccine may be the opportunity for
countries to create conditions for this evaluation, and
others to follow, particularly if international organiza-
tions stimulate and support these initiatives.

The World Health Organization recommended that
all national immunization programs offer rota-
virus vaccine and pneumococcal conjugate vaccine
(PCV),**57 which have been introduced in Latin
America and the Caribbean (LAC) from 2006 and
2008, respectively (Table 1). Hence, LAC countries
have already had time to conduct HIA of rotavirus and
pneumococcal vaccination.

The objective of this study was to describe the meth-
odological approaches (study design, data sources and
outcomes of interest) used and the challenges to conduct
HIA of PCV and rotavirus vaccination programs, with
focus on LAC countries.

METHODS

This is a narrative literature review of HIA of PCV and
rotavirus vaccination programs, with focus on LAC
countries. A search in Medline and LILACS, using

EEINT3

the terms “rotavirus”, “pneumococcal”, “conjugate
vaccine”, “vaccination”, “program”, and “impact”,
was conducted on June 10,2013 (PCV) and September
20, 2013 (rotavirus) and repeated on April 30, 2014.
The review was supplemented with a search in Google
Scholar to assess grey literature such as articles
published in non-indexed journals, guidelines, and tech-
nical reports. There were no limits for publication year.
Studies published in English, Spanish and Portuguese
were eligible.

Three reviewers screened the identified abstracts and
full texts and selected original articles that assessed
the health impact of vaccination programs in LAC
countries. Economic evaluations, mathematic models,
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Table 1. Pneumococcal conjugate and rotavirus vaccine introduction status and the health impact assessment of the vaccination
program in the countries of Latin America and the Caribbean.

Vaccine introduction status or year
of introduction?

Health impact assessment of the

Country vaccination program
Pneumococcal Rotavirus Pneumococcal Rotavirus

Latin America

Argentina 2012 No decision

Belize Planning introduction No decision

Bolivia 2014 2008 "

Brazil 2010 2006 150 28,9,10,13,17.21,22,29,33,39,45,48

Chile 2011 No decision

Colombia 2011 2009 38

Costa Rica 2008 Planning introduction

Ecuador 2010 2007

El Salvador 2010 2006 1,59

Guatemala 2012 2010

Guyana 2011 2010

Honduras 2011 2009 n

Mexico 2009 2007 14,15,20,30,43,44

Nicaragua 2010 2006 7 7

Panama 2010 2006 ¥ 632,34

Paraguay 2012 2010

Peru 2009 2009

Suriname No decision No decision

Uruguay 2008 No decision 25:26/41,42

Venezuela No decision 2006 "
The Caribbean®

Bahamas GAVI approved GAVI plan

Barbados 2009 No decision

Cayman Islands 2009

Cuba Planning introduction No decision

Dominica 2010 No decision

Dominican Republic 2009 2012

Haiti GAVI approved 2013

Jamaica 2010 No decision

Trinidad and Tobago 2009 No decision

2 Source: International Vaccine Access Center — Vaccine Information Management System Report: Global Vaccine
Introduction, March 2014.>
b Caribbean countries that have not introduced pneumococcal nor rotavirus vaccines in their national immunization
programs: Anguilla, Aruba, Antigua and Barbuda, French Guyana, Guadeloupe, Grenada, Martinique, Montserrat,
Netherlands Antilles, Puerto Rico, Saint Kitts and Nevis, Saint Lucia, Saint Vincent and the Grenadines, Turks and Caicos

Islands, Virgin Islands (UK and USA).

vaccine efficacy or effectiveness studies and impact
reviews were excluded. The references of all included
articles were cross-checked and a hand search was
carried out to identify further articles.

Data were extracted by one reviewer using a template
developed specifically for this study and checked for
accuracy by a second one. Data extracted from each
study included: author, year, country, study design,
data sources, clinical syndrome of interest, outcomes,

and main results. Differences between reviewers were
solved by discussion.

ANALYSIS OF RESULTS

We initially identified 207 articles in the search: 92
on pneumococcal and 115 on rotavirus vaccination
programs. After applying the exclusion criteria based on
title and abstract reading, and checking for duplicates,



we read 37 articles on PCV and 60 articles on rota-
virus vaccine in full. The search update added seven
articles to the set. Finally, we reviewed 33 studies on
HIA of vaccination programs conducted in LAC, 25
of which assessed rotavirus and eight, PCV vaccina-
tion programs.

Of the 20 Latin American countries, 14 have intro-
duced rotavirus vaccine in their immunization programs
since 2006, and we identified at least one published
HIA for eight of them (Table 1).'>?7 In the Caribbean,
only three of 25 countries have introduced rotavirus
vaccine in their immunization programs since 2009
and no published HIA was identified. Since 2008, 17
Latin American countries have introduced PCV in their
immunization programs and we identified at least one
published HIA for five of them. Since 2009, five coun-
tries in the Caribbean have introduced PCV in their
immunization programs and no published vaccination
HIA was identified (Table 1).!> The 33 included LAC
studies are described in Tables 2, 3 and 4 according
to vaccine, data sources, country, and study design.
In most LAC countries, rotavirus vaccines have been
introduced earlier than PCV. Consequently, more HIA
of rotavirus vaccination programs have been performed
and published (25/33, 75.8%). Most studies were
conducted in Brazil (15/33, 45.5%), mainly on rotavirus
(13/25, 52.0%). Three of the eight studies on pneumo-
coccal vaccine were conducted in Uruguay, one of the
first LAC countries to implement a PCV childhood
vaccination program,?>-2641.42

Ecological studies (interrupted time series analyses
and other studies comparing pre- and postvaccina-
tion periods) were the most frequent (25/33, 75.7%).
Cohorts (3), case series (3) and cross-sectional (2)
studies were also conducted. Data sources were mainly
secondary epidemiological or administrative databases
(16/33, 48.5%). Surveillance data (8/33, 24.2%) and
primary data collection (7/33, 21.2%) were also used.
Two studies mixed data from both surveillance and
health information systems.®!! The study design was
tied to data characteristics.

Study design

Ecological studies are frequently used to evaluate
epidemiological impact, especially when using large
non-disease-specific databases, as they allow tracking
population disease trends over time in relation to the
timing of interventions. They allow both short- and
long-term assessment of the vaccination program in a
general population, but the establishment and measure-
ment of causal relationship are limited because changes
in disease incidence after vaccine introduction cannot
be attributed exclusively to the intervention. Natural
variations and secular trends affect disease incidences
in the absence of vaccination.!" Changes in social and
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health conditions and improvement in access to health-
care system during the study may also influence the
results of before-after studies.!! Strategies to control
the effects of possible confounding factors include
study design (comparison with other diseases or similar
countries) and analyses (statistical methods to estimate
the expected occurrence of the outcome using patterns
before vaccine introduction, for example).

The rates of diarrhea-related hospitalizations and
deaths of under-five children have been declining
in LAC countries in the last three decades due to
safe water supply, improvements in sanitation and
hygiene, breastfeeding promotion, better nutrition,
enhanced access to health care, and proper treatment
of diarrhea, including oral rehydration therapy.'*
This decline may be misinterpreted, overestimating
the impact of vaccination. In some LAC studies,
this decrease was already evident before vaccine
introduction.'*?>? Few studies adjusted for these
secular trends appropriately in the analyses.”!!54
A Brazilian study used a generalized linear model
to compare the postvaccination years with expected
rates estimated from prevaccination years adjusted
for secular and seasonal trends.” Two studies, in
Mexico, used all-cause hospitalization to control
these secular trends.'>** A neighbor and similar
country that had not implemented rotavirus vacci-
nation was used as a control for possible secular
trends in a HIA of rotavirus vaccination in four
LAC countries.!

Rotavirus disease classically shows natural year-to-year
variation, making it difficult to determine to which
extent changes in disease trends are related to vaccina-
tion or to natural changes. Biennial increase in rotavirus
activity has been reported in the postvaccine era.’
Unimmunized susceptible children accumulate during
seasons with low rotavirus activity and the higher
number of susceptible individuals facilitates transmis-
sion during a subsequent season.** Temporal variability
in rotavirus genotype distribution also occurs naturally,
independent of vaccination.*!° Proper assessment of
vaccination impact requires monitoring for longer
periods and careful interpretation.'®

There is evidence of decreasing trends in pneumonia
incidence and mortality in low- and middle-income
countries from 2000 to 2010, attributed to economic
and social developments, reduction in the prevalence
of risk factors, expansion and improvement in case
management and also the implementation of PCV and
Haemophilus influenzae type b (Hib) childhood vaccina-
tion programs.*® Pneumonia also has a seasonal pattern
and the observation period must last at least a year to
consider these variations. Two LAC studies adjusted for
possible secular trends in pneumonia rates using nonres-
piratory and diarrhea events as controls (Table 4).!7



90

Rev Salde Pdblica 2015;49

anunuod)

syead [euoseas
Jo 3unun|q Jea|D) "UONINPOIUI SUIDDLA Ja)je
suoi3al |[e ul age Jo syUOW g Jopun uaIp[iyd
Jo suonezije)idsoy pajejai-eayirelp ul UoINPaY
1uaWdo|anap JO S|A3]| JUBIHIP
Jo suoi3a1 921y} 8y} ssoide saul|dap ajqesedwo))
"UONONPOAUI BUIDILA I9)Je SIEdA N0y 10}
paurelsns Ajijelow paje|ai-eaylielp ul UonoNpay
1eak puodas Y} Ul 93e JO SPUOW §Z Jopun uaIp[Iyd
Suowe pue ‘UonONPOUI BUIDDOEA Ja)JE 18IA 1511}
ay u1 ade Jo syuow | Japun uaip|iyd Suowre
Ajuo suonezijeydsoy paje|ai-eayLielp Ul UONINPaY

UoIBUIDIeA
19)JE Syjeap paje|aI-BaYLIRIP Ul BUI[29(]
UOIDNPOIIUI SUIDDLA IS} UOIDNPaI
|enuue UBaW 19)eaID) "UOIINPOAUL BUIDDBA O}
snoinaid syjeap pajejal-eayiielp ul aseaidaq
soLio8ared [edidiunw (e
u1 s)s00 uonezijeydsoy ur s8uiaes ‘suonezijejdsoy
eayieIp ul Sunun|q [euoseas ‘seale padojanap
15B9] 9Y) Ul 9sealdap Jaeald yum quawdolanap
Jedidiunw Jo soLI038)eD |[B Ul UBIP|IYD dAIJ-I9pUN

a)e)s dy) JO Xapul
juawdo|ansp uewny
ayy 0} Suipioooe
sajes uonezijeydsoy

xapul Juawdojanap
uewny [euoi3as o}
Suipioooe syjeag

suolssiupe
jendsoy jo saquinN

syreaq
sajes yjeap
aAIR[NWIND pue
sypeap Jo JaquinN
51500 uonezijedsoy
pajejai-eayLielp pue
Arjedidiunw yoes Jo
xapul Juswdojanap
uewiny ay) Aq soyel

BaULIRIP 9SNed-||y

eayLIBIP 9SNED-||V

eaylIeIp asned-||y

BaYLIBIP 3SNED-||V

eayLrelp asned-||y

wv)sAs
SOIeWLIOJUT Y)|eay [euoljeN
Juawdojansp d1Wou0dd Jo
si0)ed1pul 0} uipiodoe ‘suoial
991U OJUI P3LYISSE|D dJoMm Ble(]
WRJSAS SOneULLIOjUL Y)[eay [euoneN

wlsAs
uonewlojul yijeay [euoieN
uonejndod pue Ayjepow uo
W)SAS UOIFELLIOJUI U}[eaY [EUOREN
uone|ndod
pue Aji[eniow uo swajsAs
uoneWIOJUI Y)[BaY [euoneN

(wa)sAs pjeay o1jgnd) wasAs

uonezijendsoy asned-|[e :jo)uoD)
(UoNdNPOJIUL BUIDIBA
J19)je pue a10jaq s1eak Jo uosiiedwod) [ed130j00]

(UoNONPOJIUL BUIDIBA
J19)je pue a10§aq s1eak Jo uosiiedwod) [ed10j0d]

uonezijeydsoy asned-||e :jouod)
(UondNpPOAUI dUIDDBA
J19)je pue 210§3q S1edk Jo uosiiedwod) [ed150]003

(Uo1ONPOJIUL SUIDIRA
Ja)je pue 310J3q $1eak Jo uosiiedwod) [ed130]003

(UoNdNPOJIUL BUIDIBA
J19)je pue a10§aq s1eak Jo uosiiedwod) [ed130j00]

(uondnpoajul auiddeA

0DIXOW

0DIXoW

001X

021X

0DIXOW

(91815 O|NeY

(r100)
<118 INdy-eziedsy

(€100) seAnpeyEISED

(1102)
S91B|0G-IRUBIUINY

(010T) yyuospleyory

(6007)
s iein8y-eziedsy

Suowre suonezijeydsoy Jo sajes paseada( uonezifeydsoH BayLIBIP 9SNED-||y uonewlojul yijeay [euoieN J19)je pue a10§aq s1eak Jo uosiiedwod) [ed1fojod]  oeS) [Izelg  ($107) ,,SOpURUIS
SpuaJ) Je|NaS J0j JUaWISNIPE JO Xde| :suonelwI
uondNPO.UI BUIDI.A syyeap (wa1sAs yieay o1jgnd) wersAs (UondNpOUI BUIDIBA
ay) papadaud suonezijendsoy ur uononpay pue suonezijejdsop eaylielp asned-|ly  uonewlojul [eyidsoy [euoneN  Ja)e pue a1ojaq spual) Jo uosiiedwod) [ed150]007 |1izeig (1102) z[#8inD
SpuaJ) Je|N3S J0j JuUaWISNIPE JO Xe| :suonelwI
uondNPOIUI dUIdIEA 0) sNoiAdId Wa)SAS UONBLLIOJUL UG dAI| (UONdNPOIUI BUIDIBA
syjeap paje|ai-eaylielp Jo sajel Suisearda(] sorel Alljelowy eOylIRIp 9SNED-[|  {WdISAS uonewlojul Alljelo  I9)je pue 210jaq siedA Jo uostiedwod) [ed130]003 |1zeig (L10Q) szMo1ZUB]
a8e Jo s1eak om] Japun ualp|iyd Suowe uoiPNPal wlsAs yyjeay o1ignd sy 19800 SPUdJ) [BUOSEAS PUE JB|NDIS J0) Juausnipy
15984B[ U)IM ‘UOONPOIUL DUIDIBA JD)Je SiedA YoIym ‘wialsAs uonewojul (s1eaA du1d0BASId WO PajeWNsa sajes paldadxa
9313 18414 2y} ul suoissiwpe [eydsoy pue Ajijepow  sajel uonezijeydsoy |endsoy [euoneu ‘walsAs YNIM UONDONPOAUL BUIDIEA Ja)je Sajel Juand Sultedwiod
pale|au-eaLLIRIP SAIJ-IBPUN JO SAJEJ PASEaIdd(] pue Aijerow BOYLIBIP 9SNED-||yY  UONewW.ojul AJljelow [euoneN ‘siskjeue soLas-awn paydnusur) [ed130j0o] |1zeig (1107) sowe) o
spua) Jejndas
s1eaA INoj 0) BUO pPagde uaIp|Iyd uowe PadUIPIAS 10j Jusawisn(pe Jo ¥oe| {UO1IdNPOIIUI SUIDIEA
1oedWI ON "UOIIdNPOIUT SUIDDEA J3)Je ST JO Jeak 1a)je poriad uo1eAISSqO JoYS [suone) W] (1838
QU0 JaPUN UBIP[IYD Ul PaAISSqO suoljezi|elidsoy suonezijeydsoy suonezi|eydsoy uo wa)sAs (UONdNPOAUI BUIDIBA eueIRd)
pale|au-eayLIelp JO asealdap Juedyiudis JO S3JBJ PUB JAQWINN  BYIBIP 3SNED-||Y/ uonewIojul Yijeay [euoieN J19)je pue a10jaq s1eak Jo uosiiedwod) [ea130]003 |1zeig (0107) s;oplessiy
yi[eayY JO saLsIuIW By} SELFETENN
wouy syyeap pue suonezijeyidsoy pouad Apnis ayy Suunp wesGoid pue
A1nunod jonuod ay) UO SPI0d3I pue BAYLIRID UOIBZIUNWIWI [BUOIBU S}I OJUI SUIDDBA AU} ‘seinpuo
0} pasoddo se sarunod unojy [je ui uonezijendsoy  suonezijeydsoy pue SNIIARJOI JO IOMIBU SDUB|[ISAINS  PAONPOLIUL JOU PeY [[1S YDIYM ‘eunualiy :josuo)  ‘IopeAjes (£100)
PUE SUJeap paje[ai-eaLIelp Ul SUONONPaYy SUJeap JO JOqUINN  BAYLIBIP 3SNED-||Y/ [auUnuUSs Ay} JO saseqele( (sisAjeue satias-aw pajdnusaiur) [ed180j0o] 13 ‘e1Arj0g L(BIRAIIO 2
ejep A1epuodag
s)|nsal ureyy EEEINTS) awoipuAs [edurd 921Nn0s ele( sluaLLILLOD [ed1SojopoLa|N/uSisap Apms Anuno) 1eaj/loyiny

*(B}ep 2OUEB|[I9AINS 10 UOIBZI|IN SIIIAIDS Y}|eay ‘Sonsnels

_mt>v eep \Cmﬁcouwm uo paseq ‘S911JUN0D ueaqqlie) pue uedllsawy ulje] ul pajdnpuod swes3oud UoljeuiddeA sniiAelol JO sjuauissasse HUMQE_ yljeay Jo sdnstisjoeleyd _Nu_mO_OUOrth *C 9dlqeL



Sartori AMC et al

Health impact assessment of vaccination programs

[#1d¢D jo soueuiwopaid
yum Aissantp adAjousd ur uononpai yeain
'salpnys uoneurdoeaasd yium uosuedwod
Ul BaYLIRIP PAYE|DI-SNIIABIOI Ul UOHONPIY

uonejuswa|duwi SUIDIBA 210J( SIEIA OM) S35
aanisod-snuiaejos jo uontodosd ayy ur autpaQg

suone||12so adAjouad jeinjeu
3unos|al A|qeqoud ‘uoneasasqo Jo 1eah 1se| sy ul
UO1129)9P S} Ul ISEIDP LIM ‘UOIBUIDIBA D10J]
1eak ayy ur adAjousad [1]d gD ay) Jo aouadiow]
*UONDNPOIUI SUIDDEA Ja)je SIEaA Jy) Ul BayLIeIp
parejai-sniiaejos jo uontodoid ayy ur uononpay

uononponul audeA Jaye adAjousd [¢]1dgD ays jo
2ouagiaw "uoNONPOUL dUIDIRA 210Jaq sojdwes
annisod-sniiaejol jo uoniodoid ay) ur aseada

S9SED S[})1IU04)5ES
anoe juanedino
pue pazijendsoy
Suowe sniiaejol

jo uontodoiy

so|dwes
aAisod-sniiAejol
jo uontodoiy

uonnqLisip
adAoual pue

SNJIAB]OL JO

Aouanbai

uonnquisip
adAjouag sniiaejol

pue sniiAejol

Jo uoniodoud

uonezuoeeYd
2dAjoua8 sniinejol
pue eayuelp

ARIs0d-sniiARIOY

eaylielp
ARIs0d-SnIIARIOY

uonezudeIeYD
adAjouagd ‘eaylieip
annisod-sniinejoy

eaylielp
aAnIsod-sniiAejoy

uoidal ay)
wouy so1u1pd duelpad pue
sjendsoy o1jqnd pue areand wouy
suawidads azAjeue pue 19|00
Jey) Sa1I0JeIOqe| OM] WOI) BlE(]

jendsoy Alenuay
aUO wWouy ejep paseq-Aiojeloqe]

S)IuN pajelapay ueljizelg /g oY)
JO @ Ul S9LI0JeIOqE| dIUDIDJAI
SNIIARJOI [euOISal WoJy e1ep
19DUE||1I9AINS Paseq-Alojeloqe]

9DUE|[I9AINS BAYLIRIP
woly ejep paseg-Alojeioqe]

uoi3a. swes ayj ul
Pa1oNpUOD S3IPNIS JOYI0 WOl ejep uoneulddesasd
Yim pasedwiod a1om UONONPOIUL SUIDIRA
1aye pouiad seak-inoy e woly eleq "aandiosaQg

aAndinsaq

|e2130]027

uononponul

QUIDDEA Ja)je SIBIA OM] PUE D10JA(| SIBIA OM)
Suipnpour ‘pouad Jeak-anly e ul pads||od
eJep Jo sasA|eue aAldadsonay aandudsaq

(o183 S1esan)

Seuly)
eig (T1L0T) cyosdyding
(1838
eueled)
l1zeig (L107) 6cBI1943d
(1102)
|izeig 01BISOD-0Y|eAIRD)

(91818 O|NEY

oeg) |1zelg (0107) ¢Ol|HOW

©leP BOUR||IDAINS PAseq-AI0jeloqeT]

UOINONPOINUI SUIDILA I3)JE JBIA PUODIS Y} Ul
suonezi|eydsoy eayLieip-uou 0) paje|ai-eaylielp Jo
oljel 9y) Ul UONDONPaI PAIMOYS SUOISaI ||V “Syjuow

[eUOSEaS SNIIARI0 SuLINp UONJNPaI 19)eaIn)

(s|endsoy xis) eaydeip

9IS [auUnUas Ay}

104 uonejndod Juawydied umousun :suonewI]
suonezijeyndsoy asned-||e :jonuo)

(UONONPOAUI BUIDDEA Ja)Je pUR 310Jq SIEdA JO

‘suoljezijeyidsoy paje|ai-eayiieIp Ul UONONPaY suonezijejidsopH eayLIBIp 9SNED-||V 10} 9OUE|[I9AINS [BUOIEN uostredwod — sisAjeue puai Ajyiuow) [ea18ojoo3 eweueq (1107) :0lOW
e]ep ddUR|[1DAING
(Y)eaH jo pouad uoneasasqo Joys :suoneyiwi]
ANSIUIN) $9 ‘pouad seak-inoy uoneurdoeasd
suonezijeydsoy Ul SJUIAD Si © Ul SJUSAD JO JaquINuU UBIPaW :[0U0D)
S)ISIA [BDIpaW pue syisia Juanedino Jnde 10} ddUR (UOONPO.IUL BUIDDBA
pue suonezijeydsoy paje|ai-eayielp ul Sa5ea109(] 0 JaquinN eayLIBIp 9SNeD-||V paseq-uonejndod jeuoneN J19)e pue 310J9q s1eak Jo uosiiedwod) [edo1dojod3  enJesediN (6007) ;002010
sanI|10.}) 2Jedy}jeay
o1ignd u1 quanedino pue
Juanedul) s)isiA a1edyyjeay d|qejieaeun sjeydsoy [punuas
eayielp aAnisod  pajejal-eayielp 1oy ddue||IAINS  ay) Joj uonejndod Juswiydied uo eyep suoneywI]
eayLIBIp 0} ANP SHSIA S)ISIA D1eDY)|eay pue -SNJIABJOI pue Jeuoneu ‘(sjeydsoy uanas) (UOONPOJIUL BUIDDBA
aseoyyjeay pue suonezijendsoy yjoq ui sasearda  sajel uonezijeydsor eayielp asned-||y WRJSAS 9DUE|[I9AINS [SUNUSS J1a)je pue 310J9q sleak jo uostiedwod) [eo180j003  Iopeajes |3 (1107) 6cUdA
pouad uoIeAISSqO 1OYS :SUoneIWI
sjeydsoy [aunuas pouad teak-anly uoneurdoeassd
uiuio snonodajul a1y Jo aseqejep adreydsip B Ul SJUSAD JO JaquinuU UBaW :|OU0D)
uONONPO.IUL BUIDDEA I3)4e Sajel uonezijeydsoy suoissiwpe [eydsoy pawnsaud jo |endsoy ‘wa)sAs uonewoul (UoONPO.IUL BUIDIBA
pue Ajijeniow pajejal-eayiielp ul asearda pue Ajjenop BIULIRIP 9SNED-||Y Ayjenow [euoneN J1a)je pue 310Ja(q s1eak jo uostiedwod) [ed130j0d03 eweueq (2107) opledeg
Aeys jo yiBug) jendsoy Alenay pouad UoIeAIaSqO 10YS (SUOIeIWI
uoNONPOIIUL BUIDDBA ‘suonezijeyidsoy 2UO JO dseqelep adIAISS (UOIIDNPOAUI BUIDDEA JBYJE pUB (80020)
1a)Je panasqo suonezijeydsoy ur aseaidap oN 0 JaquinN BOUIBIP 9SNED-[|Y  SPIOD3J [EDIPAW pUE SONISIIEIS  210J9(| SI1edA Jo uostiedwod) Apnis [eUOIDas-5s01)  euwleuey ,¢BIBASND) 0JDIN

uoenuRUOD)



Rev Salde Pdblica 2015;49:90

uaJp|Iyo pajeulddea Suowe
A1119ASS BaUIIRIP SNIIABIOI Ul UONDNPAI

B3y LRI JO AJLIDASS

eayLelp
aAnisod-sniiAe}ol
pue eayLelp

spiem [eydsoy
pue woou Aduagiawa ayy Suipnpoul
‘lendsoy auo ul pajean uaipiyo

SO1195 9SeD B JO sisAjeue
(uononpouJul auddeA-}sod)
aAadsoud pue (uoneurooea-aid)

(€100

‘eayjirelp paje[al-sniIABIOI Ul UONONPAY pue Aouanbaiy asneo-||y JO sp1odal [edipaw |eyidsoH aANDadsouay "salIas ase) 0DIX3N (011910
Anuno)D
13)Je pue UONONPOIIUI SUIDDBA JO JBIA B} 21U 3y} 0) pazijesaual aq
ut adAyouad []dzD ay Aq paoejdas pue JoUURD Bl "SASA|BUR UONNCLISIP
UONONPOAUI BUIDDBA d10Jaq Juanbaly Jsow uonezidoeseyd adAjouad Suisiwoidwod ‘ozis
sem adAjouad [9]4 1D ay] "uononponul adAjouad pue a|dwes |jews :suoneywi] (OW
auIddeA JaYje BayLIeIp 9ANIs0d-SnIIAR)OI eayLIeIP-SNIIARIO) eayrelp 'sieak uoneudoeaysod ‘e104 ap (€102)
jo uontodoud ay ui aseasnag jo Aouanbauyg aAnisod-sniinejoy Aioyeloqe| ASojouia Alisioalun yy - pue -aid Suipnjoul ‘jeuondas-ssol) - zin() [izeig SISy
1eak | ueyy
adAjouad Suirejnouaid yueuiwopaid ayy Jauoys polsad e ul uonoa|j0d elEP
Sem [¥1d7D (% LE-%b 1 1) uoiSa ayp ul ‘az1s 9|duwes ||ews suonenwI]
Sa1pNIS JaYl0 Aq PanIasqo Ajsnoiaaid sem uoi3as awes ayy ul
Teym ueyy ssaj si yolym ‘annisod-sniirelol swoldwAs [eunsayuionsed palonpuod saipnis uoneuidoead.d
9IOM BIUIBIP YIIM UIP[IYD WO} so|dwes uonezualoeIeYd Jo apuadapul pajjoiud asom yum pasedwoo sem porad (e)s)
sa|dwes Jo 9,0 pue sajdwes | aAnisod-sniiaejol  adAjouad ‘eayurelp UaIp[1yD 's1a1udd a1ed Aep uoneudoeAlsod auy) 0} pajoLsal ‘elueion) (1102
JO 9,9°€ Ul SNIIARJOI JO 9OUISAI Jo uoniodoud aAnisod-sniinejoy USASS Ul UOI}D9[|0D BIep Alewllld UoND3||0d BJR(] "[BUONDIIS-SS0ID) |izeig 598109
potad uoneurdoeaisod snIRIUR04SES
ay) ur adAjouas [#]dgD jo doueulwopaid uonezidOeIeYD eayIeIp anoe 1oy pazijendsoy uaip[iyo
pue “yead |euoseas sniiaejo ay) ul Aejop adAjouad pue aAnisod-sniiAe}ol  9Al-I9pUN |[e J0f SUNSa) SNUIARIO) uononpo.ul
‘suonezifeydsoy eaylielp paje[ai-sniiAelol suonezifeydsoy pue eaydeip aunnos yum ‘jendsoy ayeand e ul QUIDOBA Ja)JE pUR 210Jo( SiedA (dS ‘ojned (0100
pue asned-[[e Jo Jaquinu 3y} Ul UoNdNPay Jo JaquinN asneo-||y uonoa|jod ejep Arewnd aandadsoid Suipnjour 11oyod aandadsoid 0%¥g) |izeig arIpeJeS
uonnqiusip
sieak uoneuldoeaaid ayy adAjouad pue YeaH Jo Ansiul u elg
Ul PanIasqo sem AJISIDAIP uled)S SNUIABIOM Ul ‘syjeap pue Ay} WOl paurelqo soNsnels [elip
95e2109p |enpeid y "UONEBLIBA JBIA-0)-1aAk suonezijeydsoy BaYLIeIp SNIIABOI 'sp1odai yuaned pue sunajjng
juediIudis pamoys suonezijelidsoy pue ‘S)ISIA WOOJ pawLIuoD-AloJeIO0R] |e21paw woly pasayres ereq UONONPOJUI SUIDIBA J3)Je JBdA dUO (R
SJISIA SI}1I9IUS01ISeN) "UONeUIdDEA JO JoedWl Aouadiowd pue eayuelp ‘[endsoy auo jo wooi Aduadiowd  pue 210jaq J|eY B pue siedd 9aiy}  ‘oslaue( ap (6002
9y} moys AJ1ea|d 0} ajqeun sem Apnjs ayj] Jo JaquinN asneod-||y 9y} Je uond9||0D ejep Alewlid Suipnjour Aoains paseq-jendsol  ony) |izeig ,zB9ANON)
ejep Alewlid
1eap
S)|nNsaJ ureyy awooINQO awolpuAs [edrur) 20.4Nn0s el ugisap Apnig Aluno) 0Ny

‘uol]o9]|0d ejep \Cmrc_\_Q uo paseq ‘S911JUN0D ueaqqlie) pue uedllswy/ uljeT] ul pajdnpuod swei3oud uoljeuiddeA snilAejol JO Ssjuswssasse HUMQE_ yljeay Jo sdnstisjoereyd _mu_mO_OUOrth ‘€ 9|qeL



Sartori AMC et al

Health impact assessment of vaccination programs

anuRuo)

pouad Apnis ayy Sulinp
BaY.LIBIP IO} SHSIA DIEDYI[BDY |[EIOA0
ul s98ueyd ON "UONONPO.UI BUIDIEA
J19)ye AjijerIow JuejUl Ul 95E3109P
pue eluownaud 10} s)isiA Juanedino

Ajijeniow juejul
pue s1edh | 0} 0
pade uaip|iyo Suowe
S)sIA Juanedino

(jendsoy
Jeasagal o1jgnd | ‘s19)usd a1ed
Arewnid ¢ ‘siaquad aledy)jeay
£6) sanioey yieay o1gnd 20|

eay.leip o]
aNp S)ISIA IBJY][B3Y :[0UOD) "UOIdNPOIUI

auIdJeA (Z10Z-1107) 493e pue (010Z-8007) (ugaT)

(r102)

pue uonezijendsoy ui uondNPay ‘sojel uonezije)idsoH  eluownaud Jo aseqejep |edidojolwapidy a10joq polad e uuedwod ‘eanduose@  endelediN sdelq-onoag
uonejuswadwi wesdoid uoneurdoea

ayl Jaye sadAjolas auidoeA-UOU U
asealoul pue sadAjolas auidoeA €1-ADd sadAjolas
u1 uondnpal JuedYIUSIS (£ 1-ADd pue [ead0d0wnaud
/-ADd) ADd JO uondnponul yoes Jaye ‘eluownaud

ejuownaud Joj sajes uonezijeyidsoy sieah 7| 0} 04z [ea20d0wnaud ayis 9|3uls uoNnONPO.UI BUIDIEA

u1 uononpal days-omy Jea|d v ‘sajel pade uaip|iyo Suowe  ‘ejuownaud e jo spiodaljuaned pue aseqelep  (Z10Z-6007) J9)e pue (L00Z-£007) 2405q #1027
uonezijeydsoy ur uononpas uedyiudis  sejes uonezije)idsop asned-||y Aloyeroqe| A3ojo1qodin s1reak Guiredwod ‘(@Anoadsonal) aandiosag  Aen8nin »Z9l1d

pazA|eue 9seasip [0U0D
ays ‘siajuR0seS e 1oy sadreyosip
[exdsoy jo sajes ayy 10ay4e Jou pip sadueyd
asay Apms ay Sulinp suonezijendsoy
95e2409p 0} pauwe suoissiwpe [ejdsoy
[eUOIEU DY} Ul Sa8ueYD D19M BIdY |
"UOIDNPONUI BUIDIEA JaYe eluownaud 5958ISIP
[e00o0wnaud Jo sasned Juanbaly 1sow snSuluaWw  9|qEIIOU UO WRJSAS UOeWIOUI
Ay} dwedaq 447 pue ‘el 42 ‘S ‘L [edd0d0wnaud  [euoneu ay) wolj suodas pue
sadA1019s auIDOBA-UON "UONONPONUI ‘eluownaud saseqelep Alojeoge| ‘spiodal
/-A\Dd Joye sniduiuaw [exoodownaud  sieak | 0} yiuow suo  [edd0d0wnaud [ed1paw Aq pajuawa|dwod 1a)je pousad Jeak-suo e ylIm uononponul
pue eluownaud [exdod0ownaud 1o} pade uaip|iyo Suowe  ‘ejuownaud ‘aseqelep [eydsoy ouelpad audoeA 210joq poliad Jeak-aa1y) e (1102
sajel uonezijendsoy ur uononpay sajes uonezije)idsoH asned-||y |e1ijau Alenia) [euoneu v Suredwod ‘(aan0adsonal) aanduosaq Aen8nin wZolld
uaJpIyo a1 o1 Buipioooe pazijesauald aq Jouued synsai
pazijelaual aq Jouued aAlJ-1apun duowe papod pue uepisAyd Sunean ayy  :suoneywi] "uonendod snouadipul paajoau]

S)|NSaY "UOIIINPOJIUI BUIDIEA Ia)e [endsoy jeuoidal Aq uaai3 ejuownaud Jjo sisougdelp "sieaA uoneudoeasod (€100
paAIasqo a1om ejuownaud Joj sjellajpl  dy) 0} sldjsued) pue ejuownaud  a8seyosip uo paseq ‘jeydsoy [eijel pue -aid Suipnjour pouad seak-saiy) e IIENTS)
pue sajel uolezijeydsoy ui uononpay  sajel uonezijeydsop asSNed-||y  [9AS]-AJBpUODAS B JO spiodal [edipaly  Sutiedwiod ‘(@andadsonal) aanduosaqg ewRUEy 018IN

9jel JOMO|
© 1€ N ‘S9NID |[e Ul PISEIDIP OS[e SasNed
Aioyelidsai-uou oy sajel uoneziedsoH
‘A0 Aq Ajjenuelsgns patea ejuownaud 93eI9A0D UoNeUIDIBA () [-ADd
1o} sajes uonezijeydsoy uoneudIeALd ysiy pue Ayijenb eyep pood pey
*(2133]y 0LIO4 pue Ojneq OBS) OM] JYI0 B} sieak omy ey sjended aaly woly eleq (1eaA BUO) UONDNPOAUI BUIDIBA
U1 10U INQ ‘(2J109y PUB BGNLIND ‘DUOZIIOH O} Syluow om) pade “(Wwd1sAs J1a)ye poriad uoneAIasqo 1oys suonelwi]
ojag) sjended saiy ur eruownaud Joy sajes uaip|iyo Suowe eiuownaud  yjeay o1gnd) walsAs uolewloul sasned Asojelidsal-uou ;jonuo) (srendeo (€100
uonezieydsoy ayy ui seuippap edyiudis  sajes uonezijeydsoy asned-||y uonezifeydsoy [euoneN (sisAjeue salias-awn paydnuaiul) [ed130j003  dAlY) [1Zeig L0SUOJY
elep A1epuodag
awoipuAs
S)|nsal urepy awooNQ " 90In0S ele(] ugisap Apms Aquno)  Iesp/ioyINy

"S91UNOD UBS(qLIBD) pUE UBDLIDWY Ul3eT ul pajonpuod sweldoid uoneurdoea ayedn(uod [esdodownaud jo sjuswssasse 1oedwl yijeay jo sonsiialoeseyd [ed130j0poyda b djqerL



Rev Salde Pdblica 2015;49:90

Continuation

Surveillance data

Hortal®
(2007);

Hospitalization rates for pneumonia

Annual hospitalization

All-cause
pneumonia

Population-based surveillance

Two prospective cohorts — a three-year
study before’” and a three-year study after*

Uruguay

did not decline in the three-year
prevaccination study. Significant

reduction in hospitalization rates for
pneumonia and changes in serotypes

rates; serotype

distribution among
under-five children

system carried out in two
municipalities. The study was

conducted in four hospitals (two

vaccine introduction

Hortal?®
(2012)

public and two private)

after vaccine introduction

Primary data

Santos®®
(2013)

Decrease in invasive pneumococcal
disease cases among children under 2

Number of cases/1,000

Invasive
pneumococcal

Brazil (Sao Case series including years before and after Prospective data collection at one

hospital admissions;
antibiotic resistance and

university hospital that attends
a population of approximately

vaccine introduction

Paulo, SP)

years of age and decrease in vaccine

disease

serotypes after vaccine introduction

serotype distribution

408,000 inhabitants

Laboratory surveillance
(SIREVA 11) data on invasive

Decrease in vaccine serotypes and
increase in non-vaccine serotypes in
invasive pneumococcal disease isolates

Serotype distribution

Invasive
pneumococcal
disease and
nasopharyngeal
carriage serotype

Case series on invasive pneumococcal disease

Colombia

Parra®® (2013)

and two transversal studies (before and after

pneumococcal disease and

vaccine introduction) on nasopharyngeal

after vaccine introduction

primary data collection on

carriage.
Limitations: short observation period after
vaccine introduction; children’s vaccination

nasopharyngeal carriage

distribution

status unavailable
ICD: International Classification of Diseases; PCV: pneumococcal conjugate vaccine; PCV-7: 7-valent pneumococcal conjugate vaccine; PCV-10: 10-valent pneumococcal conjugate vaccine;

PCV-13: 13-valent pneumococcal conjugate vaccine

Data sources

Health information system databases were the main
data source for HIA of vaccination programs in LAC.
Thirteen studies assessed the impact of rotavirus vacci-
nation based on health information systems, mainly
mortality and hospitalization data at national level
(Table 2)'6,9,114,14,]5,17, 20,22,29,34,43-45 One Brazilian Study
on the HIA of pneumococcal vaccination on hospi-
talizations used health information systems.! The
identification of hospitalizations or deaths in health
information system databases relied on International
Classification of Diseases (ICD) codes in discharge
summaries or death certificates. Health information
system databases are increasingly being used in research
and health assessment. Some advantages are the broad
coverage, lower costs of data collection, easy access to
data, and the possibility of longitudinal follow-up. Major
disadvantages are lack of standardization in data collec-
tion, which affects the quality of the information, time
and space variation in coverage, and lack of important
information for the analysis. There may also be delays on
database availability. Changes in coding practices during
the studied period may also affect the analyses.’ Failure
to assign codes for gastroenteritis is a major reason for
underestimating the burden of rotavirus disease and the
impact of the vaccination program when using these data
sources.’! Underdiagnosing or underreporting may also
be an issue when estimating burden of disease and HIA
of the vaccination program, leading to the development
of models that use international data when adequate
local data are unavailable.”!

Important issues to be considered when using health
information system databases are the completeness and
reliability of the available data, coverage (proportion
of population included), representativeness (whether
persons included are similar to those not included),
and sustainability (if the database is part of the health
system and will be maintained long enough to monitor
the effects of the program, independent of specific
sponsoring). When using administrative databases, it
is essential to consider the rules that govern the system
and possible changes over time.®

In general, mortality databases are more reliable than
morbidity or health services utilization databases
because death is a single event and data are less affected
by administrative or economic conditions. On the other
hand, it measures only the effect on severe disease, and
changes in less severe conditions will not be identified.
Deaths occurring outside the health system, particularly
in impoverished or rural areas, may not be registered
in mortality systems.*** Additionally, undefined causes
of death may constitute an important proportion of all
deaths in developing countries. These factors might
affect the analyses, particularly if changes occurred
during the study period.*
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Access to hospitalization information systems is
increasing and they have been considered very useful
as data sources in vaccination program impact anal-
ysis (Table 2).%1%174 A study in Goiania, Midwestern
Brazil, used database linkage of secondary administra-
tive hospitalization data and primary population-based
surveillance data and found similar hospitalization rates
for community-acquired pneumonia in children.*

In many countries, burden of pneumococcal and
rotavirus disease estimates are based on national
sentinel-based surveillance data and the HIA of vacci-
nation program relies on these data. Seven LAC studies
evaluated the impact of rotavirus vaccination based on
surveillance data (Table 2).!%13:323337.3959 Information
on the catchment population of the sentinel hospitals
is unavailable for most sites, precluding incidence
rates estimation, which constitutes a limitation.3?>°
Depending on the number of sentinel sites and their
location, these data cannot be generalized for the
entire population.’>>® The World Health Organization
has proposed a sentinel surveillance system for rota-
virus and invasive bacterial diseases,* but some LAC
countries established population-based surveillance
for diarrhea with data collection for hospitalizations
and outpatient visits at public health facilities. These
population-based systems were used in HIA of rota-
virus vaccination in Nicaragua and El Salvador, the
latter in combination with sentinel hospital data.’”>
Population-based surveillance data were also used in
HIA of a PCV program in Uruguay.?>2¢

The sensitivity of surveillance systems may change over
time: variations in methods, case definitions, population
under surveillance and reporting patterns may affect the
results of before-after studies. In the era of PCV and
rotavirus vaccines, most countries strengthened their
surveillance systems to inform for decisions on vaccine
policies.** Furthermore, vaccine introduction increases
disease awareness, testing and reporting.?

In LAC, invasive bacterial diseases surveillance was
first organized as a laboratory-based surveillance
system, the Sistema de Redes de Vigilancia de los
Agentes Bacterianos Responsables de Neumonia y
Meningitis (SIREVA I - Surveillance Network System
for the Bacterial Agents Responsible for Pneumonia
and Meningitis), created in 1993, initially in six coun-
tries (Argentina, Brazil, Chile, Colombia, Mexico,
and Uruguay)."” The SIREVA Il Regional 2012 Report
contains data on pneumococcal serotypes and antibiotic
resistance from 19 Latin American countries and the

Health impact assessment of vaccination programs

Sartori AMC et al

Caribbean Epidemiology Center.® SIREVA Il is a
voluntary reporting system and its coverage varies a lot
among countries, and caution is advised when using it to
estimate invasive pneumococcal disease incidence and
impact of PCV. In general, laboratory-based data lacks
demographic and clinical information, which limits
the analyses.” Furthermore, laboratory procedures to
identify the pathogen may change over time.>?* Despite
these limitations, SIREVA II is the best source of data
on pneumococcal serotype distribution in the region and
may allow assessing serotype replacement after vaccine
introduction. Understanding serotype replacement is
critical in low- and middle-income countries, where
most deaths from pneumococcus occur, with greater
diversity of serotypes causing disease and nasopha-
ryngeal colonization early in infancy.'®

Reports of laboratory-confirmed rotavirus infections
from clinical microbiology laboratories that constitute
a national- or sentinel-laboratory surveillance system
were also used.!®!333% These data allow assessing the
impact of vaccination on rotavirus-confirmed diarrhea
and genotype distribution.

Local secondary data including the hospital discharge
summary database and medical records of a single
hospital have been used as data sources for HIA of
vaccination programs.***'42 The major limitation of
these data is that study results cannot be generalized
to the entire population.®®3

Primary data collection was conducted in HIA of PCV*
and rotavirus*®?!3%4 yaccination programs in LAC
countries (Tables 3 and 4). Primary data collection may
be particularly useful in settings where health infor-
mation system databases are unavailable or unreliable
and the surveillance system has not been appropriately
implemented. Also, it can provide information unavail-
able on other data sources, such as rotavirus genotype
circulation (Table 3).>* Limitations of studies based on
primary data include the small sample size collected in
just one or few sites, precluding generalizing the results
to the whole population.>3* Additionally, prospec-
tive design may be quite expensive, hampering the
sustainability of the study and long-term HIA of the
vaccination program.

Study outcome definition

Choosing the clinical syndrome of interest in HIA
of vaccination program is an issue. HIA of rotavirus
vaccination used mainly all-cause diarrhea as the

2 World Health Organization, Department of Immunization, Vaccines and Biologicals, Expanded Programme on Immunization. Summary
report and action plan for 2012 from the Global Meeting on Surveillance for Vaccine Preventable Invasive Bacterial Diseases (VP-1BD)

and Rotavirus; 22-24 Sept 2010; Geneva, Switzerland. Geneva: WHO; 2010 [cited 2014 May 4]. Available from: http:/www.who.int/
immunization/monitoring_surveillance/resources/Full_2010_Surv_Mtg_Report-21_Jan_2011.pdf

b Organizacion Panamericana de la Salud. Informe Regional de SIREVA I, 2012: datos por pais y por grupos de edad sobre las caracteristicas
de los aislamientos de Streptococcus pneumoniae, Haemophilus influenzae y Neisseria meningitidis en procesos invasores. Washington (DC);
2013 [cited 2014 May 4]. Available from: http://www.paho.org/hg/index.php?option=com_content&view=article&id=5461:sireva-ii-sistema-
de-redes-de-vigilancia-de-los-agentes-responsables-de-neumonias-y-meningitis-bacterianas-&ltemid=3953 &lang=pt
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syndrome of interest and hospitalization or mortality
rates as outcomes. Only two LAC studies that used
population-based surveillance data assessed the impact
of rotavirus vaccination on outpatient care (number of
healthcare visits).3” The etiological diagnosis of rota-
virus gastroenteritis requires laboratory tests, which are
rarely performed in clinical practice since they do not
alter the treatment.'”* Rotavirus testing is done at the
discretion of the physician, based on institutional prac-
tices, which may change over time.*® Although more
specific and precise, using rotavirus-related diarrhea in
studies based on secondary data may underestimate the
true burden of disease and the impact of the vaccination
program. Furthermore, “measuring impact on all-cause
diarrhea may be more valuable to decision makers and
the public health community because it provides an
estimate of the preventable fraction of diarrhea deaths
and admissions attributable to rotavirus”.’

Most of the eight HIA of PCV in LAC evaluated
pneumonia,!’-»26334142 two evaluated invasive pneu-
mococcal disease®®* and one evaluated meningitis.' We
did not identify any LAC study evaluating the impact
of PCV on acute otitis media.

Diagnosing invasive pneumococcal diseases require
laboratory tests. In some countries, such as the USA,
blood cultures (BC) are performed in routine care for
every child with fever without a focus in both hospital
and outpatient care, whereas in others, such as most
LAC countries, BC are limited to severely ill hospi-
talized children. BC practices may affect the burden
of disease estimates (invasive pneumococcal disease
incidence increases parallel to the number of BC
samples in a population), the relative frequency of
clinical syndromes (higher frequency of bacteremia
without focus in countries with higher frequency of
BC samples) and the serotype distribution. Previous
use of antibiotics before sample collection also affects
diagnostic sensitivity.**>* Changes in medical practices
may also influence the results of before-after studies.
A study of invasive pneumococcal disease before and
after the PCV7 program implementation in England
and Wales evaluated control pathogens that also
depend on blood culture practices and reporting, but
for which there had been no public health intervention
(Escherichia coli and non-pyogenic streptococci).'®
Similar trends (increasing rates) for invasive pneumo-
coccal disease and the control pathogens suggested that
the sensitivity of surveillance was increasing prior to
vaccine introduction. Ignoring prevaccination trends
could lead to underestimating the reduction in invasive
pneumococcal disease and overestimating the degree
of replacement disease.'®

Technical developments may increase the sensitivity
of diagnostic tests.* Introduction of polymerase chain
reaction (PCR) in the cerebral spinal fluid for diagnosing
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bacterial meningitis may increase the number of
laboratory-confirmed pneumococcal meningitis cases.*’
This must be considered when analyzing changes in
diagnostic test results throughout the period evaluated.

Pneumonia definition is a challenge.* Bacteremia
occurs only in a small proportion of cases. The etio-
logical diagnosis of non-bacteremic pneumonia by
current tests is insufficiently sensitive and specific, and
rarely performed in clinical practice. Due to difficulties
to isolate the etiological agent, most studies focused
their analyses in all-cause pneumonia.'>-26-33:41-
Some of them also evaluated pneumococcal pneu-
monia (PP).*? Definitions of pneumonia vary among
studies. In general, studies based on secondary data
used the diagnosis given by the attending physician,
but diagnostic criteria vary among clinicians, health
services and health information system databases.’
Prospective cohorts used more standardized criteria,
mainly radiologically-confirmed pneumonia.?2

Although the clinical diagnosis of acute otitis media
does not require additional exams, and the collec-
tion of material to isolate pathogens is easier than for
pneumonia, LAC countries lack high quality data on
acute otitis media incidence and health resource use.’
Generally, acute otitis media is treated in outpatient
services, for which registered information is limited
in LAC, hindering the HIA of pneumococcal vaccina-
tion on this disease.

Main results of the health impact assessment
of rotavirus and pneumococcal vaccination
programs in Latin America

Most studies showed decreased rates of diarrhea-related
deaths, hospital admissions and healthcare visits after
rotavirus vaccination implementation (Tables 2, 3
and 4). Blunting or delay of seasonal peaks of diar-
rheal disease after vaccine introduction has also been
reported.'*17324 Two studies in Mexico and another in
Brazil assessed the impact of rotavirus vaccination on
diarrhea mortality or hospitalization rates according to
the socioeconomic level or human development index
of the region.'>!"?* The Mexican studies observed
comparable reduction in diarrhea-related deaths and
hospitalization in all areas, whereas the Brazilian
study showed great reduction in hospitalization rates
of under-five children in the least developed areas.!>!"2

All eight HIA of pneumococcal vaccination programs in
LAC showed reduction in the events of interest, mainly
hospitalization, after PCV introduction (Table 4).
Nonvaccine serotypes increased in Colombia and
Uruguay after vaccine introduction. 4142

Table 5 presents a summary of advantages and limita-
tions of study design, data sources, and outcomes used
in HIA of vaccination programs.
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Despite the strategies to access grey literature, country
reports and other local documents may not be included in
this review. The classification of epidemiological study
designs was heterogeneous and we used the authors’
classification. Furthermore, some studies lack method-
ological information. These two limitations may affect
our analysis and synthesis of knowledge production on
HIA of PCV and rotavirus vaccination programs.

Health impact assessment of vaccination programs

Sartori AMC et al

The challenges in conducting HIA of vaccination
programs are easier to face in countries with reliable and
sustainable health information systems and surveillance
data as well as expertise in health evaluation. However,
LAC countries have managed to do a lot in HIA of pneu-
mococcal and rotavirus vaccination programs in a rela-
tively short time after program implementation. Almost
all met basic methodological requirements for HIA and

Table 5. Summary of advantages and limitations of study design, data sources, and outcomes of interest used in HIA of

vaccination programs.

Advantages

Limitations

Study design

Ecological

Cohort

Descriptive and
case series

Relatively simple and less expensive
Allows assessment of the vaccination
program in a general population

Provides the best information about
causal relationships
Simplest study designs
Can detect changes in types of
rotavirus and pneumococcus after the
introduction of vaccine programs

Cannot establish causal relationships
It is important to consider adjustment for secular
trends and to have a control group (other areas without
vaccination programs or other diseases)
Demands more time and resources

Cannot measure prevalence or incidence due to the
lack of a well-defined population at risk.
Give little information about temporal changes in the
frequency of diseases

Data sources

Health information
system databases

Sentinel-based and
laboratory-based
surveillance systems

Local secondary data
(medical records of a
single hospital)
Primary data

Broad coverage, lower costs,
easy access to data and
longitudinal follow-up

Availability of unpublished data

Timeliness, low costs, and availability

May answer specific research
objectives
More precision and reliability

Lack of standardization in data collection and
limitations in completeness and reliability of the
available data, database continuity, coverage,
representativeness, and sustainability
Information on the catchment population frequently
unavailable.

Data not generalizable for the entire population.
Variable coverage
Lack of standardization; data not generalizable to the
entire population

Small sample size
Not generalizable
Expensive
Sustainability

Clinical syndrome

All-cause diarrhea

Rotavirus-related
diarrhea
Pneumonia
Invasive
pneumococcal
disease
Meningitis

Does not require specific laboratory
tests.
May be more valuable to decision
makers
More specific and precise

More frequent
More severe and of more
precise diagnosis

More severe, of more precise diagnosis
and has more information available
since it is a notifiable disease

Less precision for vaccine effect on rotavirus disease

May underestimate the true burden of disease and the
global impact of vaccination programs
Challenging and variable definition and diagnosis
Diagnosis requires the isolation of S. pneumonia, and
laboratory tests are not uniformly performed

Less frequent

Outcomes of interest

Hospitalization rate

Mortality rate

Availability of data

More reliable than morbidity data

Changes in diagnosis coding may affect estimates.
Influenced by availability of beds, hospital admission
policies and social factors.

Unsuitable for clinical syndromes that are mostly treated
in outpatient care such as otitis media
Measures only results of severe clinical syndromes; thus,
changes in less severe conditions will not be identified.
Difficulty in discriminating effects of changes in the
incidence or treatment of conditions
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suggested a positive health impact. High-quality studies
have been conducted in small countries without tradi-
tion in research that have prioritized surveillance and
registers. Future HIA of vaccination programs should
consider the methodological issues and challenges that
arose in these first studies conducted in the region as
well as in studies from other regions. HIA of vaccina-
tion programs should be considered essential in the
planning phase of vaccine introduction, with the defini-
tion of outcomes, data sources, and responsibilities for
data collection and resources. They can also contribute
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