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. Brazil in a nutshell

A A large South American country (8.5 million Km2) )
A Population of ~215 million inhabitants (47% white,
52 % black, 0.5% indigenous, 0.5% other) T
l \ S h o ST
| ]
A Urban areas concentrate 84% of the population, \ "= | BRAZIL P
A Brazil is a federation composed of 26  states, Ca-IN I :::x_[
one federal district, and the 5,570  municipalities " i VEh A =
e =
A High level of Social Inequality e
AN FEENANDE: < — .,7........«..
A The climate of Brazil comprises a wide range of R L.
weather conditions .
South L
Amorice w \ ==
A Home to 60% of the Amazon rainforest, and TeE . y

great biodiversity
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. Cidacs: Center for the Integration of Data and Knowledge for Health

Cidacsis a center created to conduct and promote
interdisciplinary research  to produce knowledge,
develop new scientific methodologies and promote
professional training using linked large-scale
databases and high-performance computational
resources in a secure environment.

A - Founded: 2016
A L TWO Cohorts of millions

International Journal of Population Data Science (2019) 4:2:04

International Journal of i =
Population Data Science \‘IJPDS N

d Population Data Science Swansea Liniversity
Journal Website: www.ijpds.org Prifysgol Abertawe

The Centre for Data and Knowledge Integration for Health (CIDACS): Linking
Health and Social Data in Brazil
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. Brazil Health and Social Data Ecosystem

Administrative data generated by government agencies are received, processed, linked and used to create
specific cohorts, which may later support research initiatives in a variety of areas related to public health

Social and Health Policies Health Outcomes
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. Data linkage

~ .
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g 050 E === Atyimo Robespierre Pita ', Clicia Pinto, Samila Sena, Rosemeire Fiaccone, Leila Amorim, Sandra Reis,
7 E e FRIL
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2025 | Febrl g and
- 4 I‘pnmmmwmnummha
‘ een widely utilized across scientific domains, including
| wblic health where records from cinical, administrative,
0.10 { nd other and
0.00 o research, decision making, and assessment of public
olicies. When a common set of unique identifiers does.

0.00 0.10

Fig.4 ROC curves for each record linkage tool over the gold

standard dataset
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On the Accuracy and Scalablllty of Probabilistic
Data Linkage Over the Brazilian
114 Million Cohort

Mauricio L Barreto -, Spiros Denaxas, and Marcos Ennes Barreto

mwmhhhhmmwi

Mmbbcling Seaminist snd probe
bilistic kinkage, and accuracy assessment. We present re
sults from linking 3 large population-based cohort of 11¢

0.50 075 080 1.00 e a1 ik records o 8 combination f siles. 1o

observed high accuracy of results: S3%-87% trx
we

‘Tese methods require a careful choice of comparison at-

and scaling up to 20 million records In less than 125 ove

False positive fraction

%9 the accuracy of the results. I large, complex datasets,
nking and assessing accuracy can be challenging
e 1o the volume and complexity of the data, the absence

ally reviewing a verv large number of record matches.

Index Terms—Data linkage, accuracy assessment, cobor
study.

Barbosa et ol BMC Med inform Decis Mok (2020) 20285
https//doiong/10.1186/512911-02001285w

RESEARCH ARTICLE

CIDACS-RL: a novel indexing search
and scoring-based record linkage system
for huge datasets with high accuracy

and scalability

George C G. Barbosa""®, M. Sanni Ali"%*, Bruno Araujo’, Sandra Reis', Samila Sena, Maria Y.T. Ichwrwa'.
Julia Pescarini’, Rosemeire L Fiaccone', Leila D. Amorim'*, Robespierre Pita', Marcos E. Barreto'®

Liam Smeeth? and Mauricio L Barreto™
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Table 1 Threshold analysis for each record linkage tool

Method* Threshold (TH) Pairs above TH Sensitivity Specificity FPs above TH FNs below TH(%) PPV
CIDACS-RL 0.8827056 3026 (46.86) 99.87 99.94 2(0.07) 4(0.13) 99.93
Atylmo 8777 3005 (46.54) 98.91 99.39 21(0.70) 33(1.09) 99.30
RecLink 0.8075590 2243 (34.74) 73.75 99.71 10 (0.45) 795 (26.25) 99.55
Febrl 3722604 2832 (43.86) 90.58 97.40 89 (3.14) 285 (9.41) 96.86
FRILL 48 2351 (36.41) 74.66 97.36 90 (3.83) 767 (25.33) 96.17
*Execution time (in minutes): CIDACS-RL < 1, Atylmo = 28, RecLink < 1, FRIL = 7, and Febrl = 130
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~ Typical record linkage pipeline Scalability

S — — -
Data quality
Dataset A Dataset B

Privacy-Preserving
| |

v v Linkage quality
Preprocessing Preprocessing
N >
\ ./ I ------------------------------------- —-
'\ L’ i |
4 Indexing / Blocking : < True pairs | 1
| V4 ‘\ .
: 3 : I
! 1 ./ \ .
- = 4 N .
pairwise L Ranking and . —. _ | = Accuracy
comparison classification “« False pairs S assessment
? .\‘ /.
1 - \ ’
Manual/clerical | _~ _  :
review Potential pairs

Generic pipeline of a score-based record linkage o
Pip g 4 cidacs {4 r00RUZ  Batia



~ Typical record linkage pipeline Scalability

S — — -
Data quality
Dataset A Dataset B

Privacy-Preserving
| |

s : [] Linkage quality
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Data quality
ki
Scalability
oy |
e

a novel iterative deterministic record linkage
algorithm based on a combination of indexing search
and scoring algorithms (provided by Elasticsearch) [...]
for huge datasets, with higher accuracy, improved
scalability, and substantially shorter execution time
compared to other existing linkage tools.

BMC Medical Informatics and Decision Making

Home About Articles Submission Guidelines  Collections  Joln The Board

Research article | Dpen aocess | Published: 09 Nevember 2020

CIDACS-RL: a novel indexing search and scoring-based
record linkage system for huge datasets with high
accuracy and scalability

George €. G, Barbosa ™, M. Sanni Ali, Brune Araujo, Sandra Reis, Samila Sena, Maria Y. T, Ichihara, Julia

Pescarini, Rosemeire L. Fiaccone, Leila [, Amorim, Robespierre Pita, Marcos E. Barreto, Liam Smesth &

Mauricio L. Barreto

BMC Medical informatics and Decision Making 20, Article number: 289 (2020) | Cite this article

3525 Accesses | 34 Citations | 1 Altmetric | Metrics
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i Data quality i
Scalability
e |

potential matches
potential non-matches

Number of pairs

00 02 0.90 0.95 1.0
~ Score )

1 proportion pI’OpOI’tIOI’II proportion
zone 1 zone 2 zone 3
proporgio propor¢io  proporgdo

Faixa 1 Faixa 2 Faixa 3

stratified sample of
paired records

True positive rate

ROC curve

a oS 1
False positive rate
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Computational resources Safety room for data integration

Infraestrutura computacional Cidacs
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' Overall data management workflow

Datasets are
created to serve
specific research

Database is
transferred to PD
for transformations.

De-identification
or anonymization

i of the final
All changes are af)proved in ol e
Check hash noted as Cidacs and are atabase.
eck hash, :
check number provenance made available to
of records. information. researchers.

Receiving Integrity Metadata Data ; New S Transfer to
Database Check Creation Processing =7 Dataset Eaduiiegkion Researcher
IT

A new database After extracting a

is received and dataset, metadata

access made (descriptive and

available in the Descriptive and statistical Upon the statistical) and the Dataset is transposed

appropriate metadata; Assessment of occurrence of a data dictionary are and copied into the

environment data quality (records, link, its metadata created for the researcher's analysis

completion, adequacy to is created dataset. environment (TRE)

the data dictionary); Data
Dictionary Production

Legend:

DC - Data Curatorship Team

SI— Security Information Team

DP — Data Production Team

IT— Information Tecnological Team
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B Unified Registry for Social

e

nd|V|duaI level variables

Age (at time of application)

Marital status

Relationship to the person
responsible for the householu
Race/Ethnicity

Literacy status

Level of education
Employment status
Household income (monthly)
Individual income (monthly)
Indigenous, quilombola, and other
traditional population groups
Experiencing homelessness?
Place of birth

< <K<K KL < <<

< <

AOpen/dynamic cohort from
2001 to 2021

Sex ACohort baseline: First
registry of each individual
and their family in CadUnico

Programmes (CadUnico)

family residence
ly residence
1ily residence
ooring material
Household type

Household water supply
Sewage disposal system
Electricity

Waste collection

Sidewalks around household
Number of individuals in the
household

Number of rooms in the
household

Coorte de 100 mulhoes
de brasileirans
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The 100 million Brazilians Cohort

(N=143,942,090)

Population from Cadastro Unico (2001 -2021): low -income families potentially
eligible for social protection programs

| |
] I | I I I I — De-identified
Cadqstro Bolsa Famila MCMV Wells SINASC R sof S datasets are
e programme Records of Recordsof Records of live B extracted
Social and Records of the M e ) hospitalisation Recordsof
demographic avments of the beneficiaries of beneficiaries of births, maternal deaths
records of prnefit of the the housing the sanitation and newborn
g program programmse characteristics
Individuals and cash transfer To analyse social
i SISVAN ;
family program N determinants and health
Record monitoring of inequalities, to evaluate
growth, development the impact of social
and food consumption programs on health
Conditionalinaties outcomes etc
Records of monitoring of
compliance with PBF SINAN
programme (health and Records of
education) notifications of
diseases

IEA®

Cohort Profile

Cohort profile: The 100 Million Brazilian Cohort

Mauricio L Barreto,"** Maria Yury ichihara,’* Julia M Pescarini 0 ,'*
M Sanni Al Gabriela L Borges," Rosemeire L Fiaccone,

Andre A F Mendes," Da uuom‘slmamuw
Nivea Bispo, " Daiane 8 Machado,' Enny S Paixao
Loura C Rodrigues'? and Lism Smeeth’

F Y FI0CRUZ | Bania




Characteristics N %

SN Who IS In the COhort? Social and Demographic
Sex (N=131,697,800)
Male 62671718 47.6
Female 69026082 52.4

Open/dynamic cohort from 2001 to 2018
Race/Ethnicity (N=131,697,800)

Cohort baseline: First registry of each White 40473922 30.7
individual and its family in Cadastro Unico Black 8696072 6.6
n y Brown 73478974 55.8
Asian 537530 0.4
Young population (at entry ) Indigenous 769372 0.6
Missing 7741930 5.9
80+ -
" = Residence (N=131,697,800)
" Urban 96864452 73.5
_— Rural 31425827 23.9
o — Missing 3407521 2.6
e ]
I Schooling for individuals > 16 years
i i ... ofage (N=70,063,532)
;a_JM i - Never Attended School 8577155 12.2
———— Preschool 120598 0.2
. '29 e Literacy year (year before elementary
_————— school) 580315 0.8
———— Elementary School 20635490 29.5
—— Middle School 15924112 227
. e —— High School 13456622 19.2
004 — Higher Education 1356688 1.9
0% = e s 10 Missing/Invalid 9412552 13.4

Figure 2 Comparison of the age and sex structure of the 100 Million Brazilian Cohort population (N =131 697 800) and the Brazilian population for

2010 (N~ 190732 694) ‘g:! : ‘(:'I aC§ m FIOCRUZ | Bahia



- Cidacs Birth Cohort [EA®

Cohort Profile

Cohort Profile: Centro de Integracao de Dados e
Conhecimentos para Satde (CIDACS) Birth

Cohort

Baseline Baseline SINASC

100M Cohort Birth Cohort 53.209.685

131.697.800 28.631.394

BASELINE SIH
(hospitalization
/ \ (co?rllgﬁlzlory admission financed by De-identified
SINASC \ : > the Brazilian National datasets are
(birth) notification disease) Health System) extracted
| cibAcs birth cohort (ot '

Describe the relationships between prenatal
events and early childhood development

and examine key factors that influence child
CADU CADU SISVAN BOLSA FAMILIA and maternal well-being over time

(maternal information) (children information) (nutritional conditions) PROGRAMME
(governmental

conditional cash transfer)

4 cdacs fE0cRUZ  Bania



. Cidacs Birth Cohort

The characteristics of mothers and children in the CIDACS Characteristics

Births outside CIDACS cohort CIDACS birth cohort

Birth Cohort were compared with the characteristics of n C6) n 06)

he non-linked population of mothers and children Mat.femal e

t . . 8i20 years 3010017 15.23 6 159 307 24.95

reQIStered in SINASC. 20134 years 14225523 71.99 16 499 140 66.84
35149 years 2524681 12.78 2024 292 8.20
Missing/inconsistent 29 429 0.15 12878 0.05

l Marital status

‘ Single/widow/divorced 8 361 271 42.95 14072538 58.02
< _ Married/union 11104 701 57.05 10181772  41.98
) Missing/inconsistent 323678 1.64 441 307 1.79
: Maternal education

1264 181 2418072

mothers are younger and unmarried

1i3 years 6.55 10.04
47 years 4353070 22.55 8 558 396 35.54
Children from minority ethnic backgrounds were 68 years 13360 026 69.22 12574177 5222
included in the cohort. Missing/inconsistent 489 169 2.47 614 601 2.49
Method of delivery
- 83413 |ndigen0US children Vaginal . 8 341 386 42.25 14668584  59.52
Caesarean section 11 400 142 57.75 9975 810 40.48
Missing/inconsistent 48 122 0.24 51223 0.21

- 37441 children born in Quilombo communities

descended from African Brazilian fugitive slaves 4 cidacs I HOCRUZ aarie




Key research agenda

ASocial and Environmental Determinants of Health and Health Inequalities
Alnfectious disease in the general and vulnerable population
AAssessment of the Impact of Social Policies on Health

AAssessment of the Impact of Health Programs and Interventions

AData Governance, Science and Society

AKnowledge Dissemination and Societal Engagement
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lities In health in Brazil:
s from the use of Cidacs
didemiological Cohorts

Dr Maria Yury T Ichihara



Social inequalities on health in Brazil

Population living below the poverty line

W Below $1.90 a day
Below $3.20 a day

20%

Prevalence (%)

The richest 1% of
Brazilians earn an
average monthly
income 325 times

o greater than the Experience®f discriminationand racismare important
incomeof the poorest socialdeterminantsof health for certaingroupssuchas
% half of the country's Blackand IndigenousPeoples]. GBTGnd others;
population (IBGE,
2005 2000 2015 2020 2022 In Brazil, social injustices lead to poor outcomesin

maternal and child health for Black and Indigenous

populations, including greater risks of pregnancy
Source World Bank PovcalNet an online analysistool for global

- . _ related complications decreasedaccessto antenatal,
poverty monitoring. 2020 Available at: i . .
http://iresearchworldbankorg/PovcalNet/homeaspx Accessed16 dellvery, and postnatal care and hlgher childhood
November2022

mortality rat
Notes Percentage(%9 of population living on lessthan US$1.90 or ortality rates

lessthan US$3.20 per day, basedon 2011 purchasingpower parity liti b d th h T
(PPP)up to 2020 SeeMethodology for more information on the Inequalities can be assessed throughanalyzing

indicators disaggregated data




Analysis of the effects of sociodeterminants and inequalities

on health using

/e

Gl NG
Coorte de 100 milhoes
de brasileirans

=
@Coorte de
gNeosmmentos

Cidacs Epidemiological Cohorts

Population from Cadastro Unico (2001 -2021): low-income families potentially

eligible for social protection programs (N=143,942,090)
I I | 1 1 1 1 1
Cadastro SIH
Unico g SI:AS::[_ Records of SIM
i ecords of live o lie e
hospitalisation
dz::';_: n:1. - births, maternal B Recordsof
v ecagrd SF:)f and newborn deaths
Individuals and characteristics
family SISVAN
Record monitoring of
growth, development
and food consumption
SINAN
Records of
notifications of
diseases
BASELINE
e e e ——————— N SINAN®
’ SINASC® S (compulsory
I (birth) ‘. notification disease)
]
' ]
' ]
' 1
1 CIDACS? birth coh . Sime
. | S¢ birth cohort 1 (death)
1 ]
1 ]
' ]
1 i SISVAN'
1 = S 1 (nutrition status and
. CadUnico CadUnico 8 food consumption)
\(matenal information) (children information) ’

———————————— -

.- cidacs ™ E0eRUZ Baia



. Social determinants related to AIDS -related outcomes

HIV/AIDS alone has caused more than 40.1 million deaths
worldwide since its onset

The effects of social determinants of health on acquired
immune deficiency syndrome in a low-income population of
Brazil: a retrospective cohort study of 28.3 million individuals

G factors of H
Block 1 ’ Region, area (urban or rural).
Iracema Lua** Andrea F. Sil** msm'mm mmm"mﬁpvnam nmmyln\nlnq 3
Mouricio L. Barret,* Carlos A 5. Teles Santos,” Louisa Ch - EE]
- Block 2 Socioeconomic position in the community:
“nstitute of Collective Health, Federal University of Bahia (UFBA), Salvador, Bahia, Brazil Race/cthnicity, education, per capita
“Department of Health, State University of Feira de Santana (UEFS), Feira de Santana, Bahia, expenditure®, receipt time of Bolsa Familia.
wummwmmhmmnmmmmcmrmm 1
Salvador, Bahla, Brazil
“Department of Life Sciences, State University of Bahia (UNEE), Salvador, Bahia, Brazil Block 3
TMMEMMWM Londan School of Hygiene & Tropical Medicine, London, UK Household conditions at the family level:
of Population Health, University of Oxford, Richard Doll Building, Oxford, UK household material, houschold density®,
w University wm Oxford, UK electrical power, access to sanitation (water
of Infection and Immunity, St George's University London, London, UK supply, waste disposal and sewage system).
Wawwmw Community Health Sciences, UCLA Fielding School of Public Health, Los Angeles,
ISGW Hwank Universitat de Barcelona, Barcelona, Spain Block 4 Hum-ndw
. Means of infection;
Summary The Lancet Regional HIV/AIDS risk categories;
mwmwmumpnmm&&m.ﬂ-mmmﬂmhuu Health - Americas i
Studies “,mm:‘d AIDS :do (HWIMDS)- Pubiched Onkea 17 My
on SDH on HN,I are limited, ml yet provide a systematic understanding of ey Ostioines AIDS fatality
the various SDH act on imp of HIVJAIDS We aimed to evaluate the effects d'SDH [ T AIDS incidence rate AIDS mortality rate T8t 4—
AIDS morbidity and mortality. 1016/j1ana 2023, i
100554 |
Methods A retrospective cohort of 28.3 million individuals was evaluated over a 9-year period (from 2007 to 2015). A i o CAd]-:::n;::“ E
mu.ﬁhﬁhﬁm“ﬂ,mmm the effects of SDH—t e Spmbin ¥ 1k coest, il Lo oher, smision o he cohort, H
incidence rate” verage mortality rate” in case-fatality rate” i H
,,,,,,,,,,,,,,,,, e manicpality of e themumcpaty of widerce e mmpalyofvesdence |
Findings A total of 25,318,532 individuals, low-i Brazili: d, who had

2 mean age of 36.18 (SD: 1uq,-n.mmtu.m.u9)ms=uh wsm(lmmpmmuim
(9.113.222) were white/Asian, 7.77% Rm”ﬂmbﬂ.aﬂmtlﬂllqmiﬂmn Specific

and factors were si with AIDS-related outcomes. Less
wealth was strongly associated with a higher AIDS incidence (rate ratios—RR: 1.55; 95% confidence interval—Cl:
1.43-1.68) and mortality (RR: 1.99; 95% CI: 1.70=2.34). Lower educational atainment was also greatly associated
with higher AIDS incidence (RR: 1.46; 95% CI: 1.26-1.65). mortality (RR: 2.76; 95% CI: 1.99-3.82) and case-
fatality rates (RR: 2.30; 95% CI: 1.31—4.01). Being black was associated with a higher AIDS incidence (RR: 1.53;
95% Cl: 1.45-151),mmhﬂn.1a-msc| 1.57-1.83) and case-fatality rates (RR: 1.16; 95% CI: 1.03-1.32).
Ovenall, also considering the other SDH, individuals experiencing greater levels of socioeconomic deprivation
were, by far, more likely to acquire AIDS, and to dic from it

Interpretation In the population studied, SDH related to poverty and social vulnerability a
higher burden of HIV/AIDS, mmmmwwmmmmmamw
protection policies, the current worldwide increase in poverty and lities—due to the of the
COVID-19 pandemic, and the effects of war in the Ukraine—could reverse progress made in the fight against HIV/
AIDS in low- and middle-income countries {LMIC).

Funding National Institute of Allergy and Infectious Diseases (NAIDS), National Institutes of Health (NIH), US Grant
Number: 1RO1AI152938.




. Inequalities on perinatal outcomes among international migrants

Trawvel Medicine and Infectious Disease
Wolume 57, Jonuary February 2024, 102672
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Perinatal health outcomes of international
migrant women in Brazil: A nationwide data
linkage study of the CIDACS birth cohort
(2011-2018)

Julia M. Pascarini @ 2 B 11a k. Falcao B, poliona Reboucas b, Enny 5. Paixac 25,
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Abstract

Background

We investigated perinatal outcomes among live births from international migrant and
local-born mothers in a cohort of low-income individuals in Brazil.

Methods

We linked nationwide birth registries to mortality records and sociceconomic data from
the CIDACS Birth Cohort and studied singleton live births of women aged 1049 yvears
from 1% January 2011 to 31% December 2018, We used logistic regressions to investigare
differences in antenatal care, adverse pregnancy outcomes, and neonatal (i.e., =28 days)
mortality among international migrants compared to non-migrants in Brazil: and
explored the interaction between migration. racefethnicity and living in international
border municipalities.

Results

We studied 10.279.011 live births. of which 9468 (0.1%) were born to international
migrants. Migrant women were more likely than their Brazilian-born counterparts to
have a previous foetal loss (ORadj: 116, 1.11-1222)_a delayed start of antenatal care [i.e.,
beyond 1st trimester) [ 1.22, 95%1:1.16-1.28), a newborn who is large for gestational age
(129, 1.22-1.36), ora vborn with congenital lies (1.37, 1.14-1.65). Conversely,
migrant women were less likely to deliver prematurely (0.89, 0.82-0.95) or have a low
birth weight infant (0.74, 0.68-0.81). There were no differences in neonatal mortality

B. Perinatal

non-border areas. OR (95% C1)

Delayed antenatolcare

Non-border 1.27(1.21,1.35)

Border » 1.03 {0.94, 1.14)

Prematury

Non-border - 0.86(0.79,0.93)

Border - 0.93 (0.82, 1.05)

Low Birth Weight

Non-border - 0.74 (0.67, 0.82)

Border — 0.76(0.64, 0.90)

Small for gestationai age

Non-border 0.80 (0.72, 0.88)

Border —r 0.93 (0.79, 1.10)

Large for gestationalage

Non-border 133 (1.26,1.42)

Border - 112 (1.01,1.24)

Apgarat s minutes <7

Non-border —— 1.11 (0.89, 1.39)

Border —— 0.90 (0.60, 1.35)

Previous foetalloss

Non-border 1.24(1.17,1.31)

Border <+ 0.99 (0.89, 1.09)
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ARTICLE INFO

ABSTRACT

17,64 million
(2011-2018)

Background: Preterm birth (<37 weeks). low birth weight (LEW,~2500g), and small for gestational age
(SGA.<10th centile of birth weight for gestational age and sex) are markers of newborn vulnerability with
a high risk of mortality. We estimated the prevalence of phenotypes combining these three markers and
quantified the mortality risk associated with them

Methods: Pogulation-based cohort study Using routine register-based linked data on all births and deaths
in Brazil from January 1. 2011, to December 31, 2018, We estimated the prevalence of preterm, LEW, and
SGA individually and for phenotypes combining these characteristics. The mortality risk associated with
each phemotype: early neonatal, late neonatal, neonatal, post-neonatal, infant. 1-4 years, and under five
years was quantified using mortality rates and hazard ratios (HRs) with 95% confidence interval (1) were
estimated using Cox propartional hazard meodels.

Findings: 17646115 live bisths were included. Prevalence of preterm birth, LEW and SGA were 9.4%,
9.6% and 9.2%, respectively. Neonatal mortality risk was 16-fold (HR=15.9; 95% C115.7-161) higher for
preterm compared to term, 3 times higher (HR=3.4; (95% C1:3.3-3.4) for SGA compared to adequate for
gestational age {AGA). and =25 times higher for LEW (HR-25.8: (95% C1:255-26.1) compared to nor-
mal birth weight (NEW). 18% of all live births were included in one of the small vulnerable newborn
phenotypes. OF those 8.2% were term-5GA (4.74NBW, 3 S£LBW), 0.6% were term-AGA-LBW, 83X preterm-
ACA (3 BXNBW, 4 5%16W) and 10% preterm-SCA-LEW. Compared to term-AGA-NBW, the highest mortal-
ity risk was for preterm-LBW phenotypes (HR=36.2(95%C1 356-36.8) preterm-AGA-LBW. HR~62 B05%C1
60.8-63.2) preterm-SGA-LBW]. The increased mortality risk associated with vulnerable newbom pheno-
types was highest in the first month of life, with attenuated but continued high risk in the post-neanatal
period and 1-4 years of age.

live births were included

Detailed evidences of vulnerable newborn

phenotypes by combining preterm, SGA,

and LBW

Theprevalenceof prematurity, SGAand LBWwashigherin mothers
younger than 20 years (20.7%) and older than 35 years (20.3%),
amongindigenousand black (22.2% 20.2% respectively),widows
and single mothers (19.4% 19.0% respectively),and lesseducated

women (25.4%)
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Growth trajectories of children in a

Recent changes in growth trajectories: a population-based
cohort study of over 5 million Brazilian children born between
2001 and 2014
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Summary

Background There is limited evidence on recent trends in childhood growth trajectories in Low-fmiddle-income
countries. We investigated how age-trajectories for height and Body Mass Index (BMI) have changed among Brazilian
children born in two different time periods after 2000.

Methods We used a population-based cohort (part of the “Cohort of 100-Million Brazilians”) created by the linkage of
three Brazilian administrative databases: the Cadastro Unico of the Federal Government, the National System of Live
Births and the National Nutritional and Food Surveillance System. We included longitudinal data on 5,750,214
children who were 3 to <10 years of age and born between 2001 and 2014 (20,209,133 cbservations). We applied
Fractional pol ial models with rand ffects to estimate mean height and BMI trajectories for children.

Findings Compared to children born in 2001-2007, the cohort born in 2008-2014 wete on average taller, by a z-score
of0.15 in boys and 0.12 in girls. Their height trajectories shifted upwards, by approximately 1. cm in both sexes. Levels
of BMI increased little, by a z-score of 0.06 (boys) and 0.04 (girls). Mean BMI trajectories also changed little. However,
the prevalence of overweight /obesity increased between cohorts, e.g., from 26.8% to 30% in boys and 23.9%-26.6% in
girls aged between 5 and <10 years

Interpretation An increase of 1 em in mean height of Brazilian children during a short period indicates the
improvement in maternal and child health, especially those from low-income Families due to the new health and
welfare policies in Brazil. Although mean BMI changed little, the prevalence of child overweightfobesity slightly
increased and remained high.

Funding This work was supported by National Council for Scientific and Technological Development — CNPg;
Coordenaglio de Aperfeigoamento de Pessoal de Nivel Superior - CAPES; National Institute for Health Research
(NIHR) Great Ormond Street Hospital Biomedical Research Centre; Society for the Study of Human Biology;
Fundagio de Amparo 4 Pesquisa do Estado de Minas Gerais — FAPEMIG; Departamento de Ciéncia e Teenologia da
Secretaria de Ciéncia, Tecnologia, Inovagio e Complexo da Satide do Ministério da Satide - Decit/SECTICS /MS. The
study also used resources from the Centre for Data and Knowledge Integration for Health (CIDACS), which receives
funding from the Bill & Melinda Gates Foundation, the Wellcome Trust, the Health Surveillance Secretariat of the
Ministry of Health and the Secretariat of Science and Technology of the State of Bahia (SECTI-BA).

A population cohort of 5.75 million
Brazilian children aged 3 to under 10
years (2001 -2014)
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Ethnoracial inequalities on adverse birth and neonatal outcomes

Low birth weight

Ethno-racial inequalities on adverse birth and neonatal
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million Brazilian newborns
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Summary
Background Ethno-racial inequalities are critical determinants of health outcomes. We quantified ethnic-racial
inequalities on adverse birth outcomes and early neonatal mortality in Brazil.

Methods We conducted a cohort Alndy in Brazil using administrative linked data between 2012 and 2019. Estimated
the attributable fractions for the enlire population (PAF) and specific groups (AF), as the proportion of each adverse
outcome that would have been avoided if all women had the same baseline conditions as White women, both un-
adjusted and adjusted for sociveconomics and maternal risk factors. AF was also calculated by comparing women
from each maternal race/skin colour group in different groups of mothers® schooling, with White women with 8 or
more years of education as the reference group and by year.

Findings 21,261,936 newborns were studied. If all women i the same rate as White women, 1.7% of preterm
births, 7.2% of low birth weight (LBW), 10.8% of small for gestational age (SGA) and 11.8% of early neonatal deaths
would have been prevented. Percentages preventable were higher among Indigenous (22.2%6 of preterm births, 17.9%
of LBW, 20.5% of SGA and 19.6% of carly neonatal deaths) and Black women (6% of preterm births, 21.4% of LBW,
22.8% of SGA births and 20.1% of early neonatal deaths). AF was higher in groups with fewer years of education among
Indigenous, Black and Parda for all outcomes. AF increased over time, especially among Indigenous populations.

Interpretation A considerable portion of adverse birth outcomes and neenatal deaths could be avoided if ethnic-racial
inequalities were non-existent in Brazil. Acting on the causes of these inequalities must be central in maternal and
child health policies.

Funding Bill & Melinda Gates Foundation and Wellcome Trust.

Copyright @ 2024 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC
license (http:/ fcreativecommons.org/licenses (by-nc/4.0/).

Keywords: Low birth weight: Prematurity; Small for gestational age; Newborn: Health inequalities

Introduction

Racial inequalities are a persistent barrier to maternal
and child health in Brazil With adverse outcomes
disproportionately affecting Black and Indigenous
wornen and children.** The legacy of slavery and colo-
nialism has left deep-rooted consequences for Black and
Indigenous populations in Brazil by defining life con-
ditions, civil rights and access to services. Here, we

understand Racism from a systemic perspective, as it
encapsulates all its manifestations and processes that
create and sustain racial inequalities.” There is vast
documentation of the racialized disparities in socioeco-
nomic conditions,* healtheare access™ and health out-
comes in the Brazilian population’ and, even under
policies such as the National Policy of Integral Health
for Black Population and the National Policy of Attention
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21,26 million Brazilian newborns  were
studied
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Fig. 5: Attributable fractions trends of preterm birth, LBW, SGA and early neonatal mortality by maternal race/skin colour group.
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. Ethnoracial disparities in childhood trajectories in Brazil
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Ethnoracial disparities in childhood growth 2
trajectories in Brazil: a longitudinal nationwide
study of four million children

Helena Benes Matos da Silva'?", Rita de Cassia Ribsiro-Silva'?, Juliana Freitas de Mello e Silva®',

Irina Chis Ster®, Poliana Rebougas?, Emanuelle Goes”, Maria Yury Ichihara®, Andréa Ferreira™, Julia M. Pescarini®,
Rosemeire Leovigildo Fiaccone®, Enny S Paixdo” and Maurfcio L Bareto’

Abstract

Background The literature contains scarce data on inequalities in growth trajectories among children born to math-
ers of diverse ethnoracial background in the first 5 years of life.

Objective We aimed to investigate child growth according to maternal ethnoracial group using a nationwide Brazil-
ian database.

Methods A population-based retrospective cohart study employed linked data frem the CIDACS Birth Cohort

and the Brazilian Food and Nutrition Surveillance System (SISVAN). Children barn at term, aged 5 years or younger
who presented twa or more measurements of kength/height (cm) and weight (kg) were followed up between 2008
and 2017. Prevalence of stunting, underweight, wasting, and thinness were estimated. Nonlinear mixed effect models
were used to estimate childhood growth trajectories, among different maternal ethnoracial groups (White, Asian
descent, Black, Pardo, and Indigenous), using the raw measures of weight (kg) and height (cm) and the length/height-
for-age (L/HAZ) and weight-for-age z-scores (WAZ). The analyses were also adjusted for mother's age, educational
level, and marital status.

Results A total of 4,090,271 children were included in the study. Children of Indigenous maothers exhibited higher
rates of stunting (26.74%) and underweight (5.90%]. Wasting and thinness were more prevalent among children

of Pardo, Asian, Black, and Indigenous mothers than those of White mothers. Regarding children's weight (kg) and
length/height (cm), those of Indigenous, Pardo, Black, and Asian descent mathers were on average shorter and
weighted less than White ones. Regarding WAZ and L/HAZ growth trajectaries, a sharp decline in average z-scores
was evidenced in the first weeks of life, followed by a period of recovery. Over time, z-scores for mast of the sub-
groups analyzed trended below zero. Children of mother in greater social vulnerability showed less favorable growth,
Conclusion We observed racial disparities in nutritional status and childhood growth trajectories, with children of
Indigenous mathers presenting less favorable outcomes compared 1o their White counterparts. The strengthening

of policies aimed at protecting Indigenous children should be urgently undertaken to address systematic ethnoracial
health inequalities.

A total of 4,090,271 children were
included in the study (2008 -2017)
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Wasting and thinness were higher among children of Pardo, Asian, Black,
and Indigenous mothers than those of White mothers. Children of Indigenous
mothers exhibited higher rates of stunting (26.74%) and underweight (5.90%)



Ethnoracial inequalities and child mortality in Brazil

Ethnoracial inequalities and child mortality in Brazil: a T*®
nationwide longitudinal study of 19 million newborn babies

Mauricio L Barreto, Enny S Paixdc

Summary

Background Racism is a social determinant of health inequities. In Brazil, racial injustices lead to poor outcomes in
maternal and child health for Black and Indigenous populations, including greater risks of pregnancy-related
complications; decreased access to antenatal, delivery, and postnatal care; and higher childhood mortality rates. In
this study, we aimed to estimate inequalities in childhood mortality rates by maternal race and skin colour in a cohort
of more than 19 million newborns in Brazil.

Methods We did a nationwide population-based, retrospective cohort study using linked data on all births and deaths
in Brazil between Jan 1, 2012, and Dec 2018. The data consisted of livebirths followed up to age 5 years, death, or
Dec 31, 2018. Data for livebirths were extracted from the National Information System for livebirths, SINASC, and for
deaths from the Mortality Information System, SIM. The final sample consisted of complete data for all cases

aternal race and skin colour, and no inconsistencies were present between date of birth and death after
We fitted Cox proportional hazard regression models to calculate the crude and adjusted hazard ratios (HRs)
and 95% Cls for the association between maternal race and skin colour and all-cause and cause-specific you than |
age 5 montality rates, by age subgroups. We calculated the trend of HRs (and 95% CI) by time of observation (calendar .
year) to indicate trends in inequalities

Findings From the 20526714 livebirths registered in SINASC between Jan 1, 2012, and Dec 31, 2018, 238436 were
linked to death records identified from SIM. After linkage, 1010871 records were excluded due to missing data on
maternal race or skin colour or inconsistent date of death. 19515843 livebirths were classified by mother’s race, of
which 224213 died. Compared with children of White mothers, mortality risk for children younger than age 5 years
was higher among children of Indigenous (HR 1-98 [95% CI 1:92-2-06)), Black (HR 1:39 [1-36-1-41]), and Brown or
Mixed race (HR 1-19 [1-18-1-20]) mothers. The highest hazard ratios were observed during the post-neonatal period
(Indigenous, HR 2-78 [95% CI 2:64-2-95], Black, HR 1-54 [1-48-1.59]), and Brown or Mixed race, HR 1-25
[1-23-1-27]) and between the ages of 1 year and 4 years (Indigenous, HR 3.82 [95% CI 3-52-4-15]), Black, HR 1-51 cor
[1-42-1-60], and Brown or Mixed race, HR 1-30 [1-26-1-35]). Children of Indigenous (HR 16-39[95% CI 12-88-20-85])
Black (HR 2-34 [1-78-3-06]), and Brown or Mixed race mothers (HR 205 [1-71-2-45]) had a higher risk of death from
malnutrition than did children of White mothers. Similar patterns were observed for death from diarrhoea (Indigenous,
HR 1428 [95% CI 12-25-16-65]; Black, HR 1-72 [1-44-2.05]; and Brown or Mixed race mothers, HR 1-78
[1-61-1-98]) and influenza and pneumonia (Indigenous, HR 6-49 (95% CI 5-78-7-27); Black, HR 1-78 [1-62-1-96]
and Brown or Mixed race mothers, HR 1.60 [1.51-1.69])

Interpretation Substantial ethnoracial inequalities were observed in child mortality in Brazil, especially among the
Indigenous and Black populations. These findings demonstrate the importance of regular racial inequality
assessments and monitoring. We suggest implementing policies to promote ethnorac. 10 reduce the impact

of racism on child health

Funding MCTI/CNPq/MS/SCTIE/Decit/Bill & Melinda Gates Foundation'’s Grandes Desafios Brasil,

There is a lack of literature on ethnoracial
inequalities in childhood mortality in Brazil.

Our findings provide a better understanding of
mortality inequalities by ethnicity in Brazil,
identifying substantial disparities between
groups by age and cause of death

AMortality less than age 5 years was 39% and 19%
higher among children of Black and Brown or Mixed
race mothers than children of White mothers.

Alndigenous mothers were 98%more likely to die than
those of White mothers in the first 5 years of life

AWhen broken down by cause, racial inequalities were
more marked on poverty-related causes such as
malnutrition and diarrhoea.
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Figure 2: Trends in hazard ratio for mortality in children younger than 5 years, by calendar year



Maternal and congenital syphilis attributable to ethnoracial inequalities

Maternal and congenital syphilis attributable to ethnoracial "k (0
inequalities: a national record-linkage longitudinal study of
15 million births in Brazil

AThe risk of GSand CSwas higher among black and mixed-
race women and them also less likely to receive adequate

e : :
’ treatment and were diagnosed later than white women

Background This study estimated ethnoracial inequalities in maternal and
race as a relational category product of a sociopolitical construct that functions as an essential tool of racism and its
manifestations.

1Lo173442
Sou Commant pags s1670
Forthe Pomaguess transition of

e A40% of all SG and 45% of all SC would have been
prevented if all women experienced the syphilis rates of
white women

Methods We linked routinely collected data from Jan 1, 2012 to Dec 31, 2017 to conduct a population-based study in
Brazil. We estimated the attributable fraction of race (skin colour) for the entire population and specific subgroups
compared with White somen using adjusted logistc zcgression. We also obiained the atributable facton of the
intersection between two social markers (race and education) and compared it with White women with more than
12 years of education as the baseline.

Contrbuted sqally

Degartment f fectious
Diseae Epidemiogy and
Internationsl Heslth,London

Ifall  Schoolof Hygienes Trapcal

and  Mediine, London, UK
(ESPairaarh,

Findings Of 15810488 birth records, 144 564 women had maternal syphilis and 79580 had congenital sy,
women had the same baseline risk as White women, 35% (95% CI 34.89-36-10) of all maternal syphil

41% (40-49-42.09) of all congenital syphilis would have been prevented. Compared with other ethnoracial categories,
these percentages were higher among Parda/Brown women {4(.% [45-74-47-20] of maternal syphilis and
529(51-09-52.-93]of 60-25-61.75] of maternal "
syphilis and 675 (658767 -60] of congenital syphilis would have Iaccn prevented). If all ethnoracial groups had the FofL¢ Roiigss oD e
sk as White women with more than 12 years of education, 87% of all maternal syphilis and 89% of all cangenital :gn";‘:?m::::;r
would have been prevented :

AA high risk for GS and CS was observed due to the
intersection of low education in black women.

Interpretation Only through effective control of maternal syphilis among populations at higher risk (eg, Black and
Parda /Brown women with lower educational levels) can WHO's global health initiative to eliminate mother-to-child
transmission of syphilis be made feasible. Recognising that racism and other intersecting forms of oppression affect
the lives of minoritised groups and advocating for actions through the lens of intersectionality s imperative for
attaining and guaranteeing health equity. Achieving health equality needs to be addressed to achieve syphilis control.
Given the scale and complexity of the prablem (which is unlikely to be unique to Brazil), structural issues and social
markers of oppression, such as race and education, must be considered to prevent maternal and congenital syphilis
and improve maternal and child outcomes globally.

a. Gestational syphills b. Congenital syphilis

Funding Wellcame Trust, CNPq-Brazil.

Copyright © 2023 The Author(s). Published by Elsevier Ltd.

Introduction
Despite international cfforts to climinate congenital

This is an Open Access article under the CC BY 4.0 license.

A growing body of literature has reported ethnoracial
inequities regarding maternal and child outcomes.
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syphilis as a public health concern, it has remained  Studies on racial inequities in health are based on the  Ges,are Expasure AF (%) Exposure AF (%)
endemic in several low-income and middleincome Thistory of oppression and ethnoracial hierarchies faced ";"::’H:I‘;

countries, with the highest rates observed in the African by Brown, Black, and Indigenous individuals over many e (] 02

and Eastern Mediterranean region, and has increased  years, and the systematic racial discrimination faced (an carbsa o) 51

rates in highincome countries, including the USA,
Canada, and Australia ' When untreated, maternal
syphilis can result in adverse matemal and neonatal
outcames, including stillbirths, low birthweight, long-
term _neurodevelopmental _disorders, and _neonatal

untll the present day™ Racial categories are not
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marker for of and
the histarical, political, and social processes that shape
daily lives .

Therefore, racism is considered the driver

and intomatcaal it
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More than 15 million live births records,
144,564 had maternal syphilis and 79,580
had congenital syphilis (2012 -2017)
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20,665,005 adult women from the 100 Million Brazilian
Cohort

Emanuelle F. Goes™, Joanna M. N. Guimaraes®, Maria da Conceicio C. Almeida®,
Ligia Gabrielli?, Srinivasa Vittal Katikireddi®, Ana Clara Campos®,

Sheila M. Alvim Matos®, Ana Luisa Patrdo’, Ana Cristina de Oliveira Costa®
Manuela Quaresma”, Alastair H. Leyland®, Mauricio L. Barreto®®,

Isabel dos-Santos-Silva™* and Estela M. L. Aquino™*

“Centre for Data and Knowledge Integration for Health (CIDACS), Gongalo Moniz Institute, Oswaldo Cruz
Foundation, Bahia, Brazil;, "Gongalo Moniz Institute, Oswaldo Cruz Foundation, Salvador, Brazil; “Centro de
Diabetes e Endocrinologia da Bahia, Secretaria de Saide do Estado da Bahia, Bahia, Brazil; “Instituto de
Saude Coletiva, Universidade Federal da Bahia, Salvador, Brazil; *MRC/CS0 Social & Public Health Sciences
Unit, University of Glasgow, Glasgow, UK; ‘Center for Psychology, Faculty of Psychology and Education
Science, University of Porto, Porto, Portugal; *Programa de Pés-graduacio em Saide Coletiva do Instituto
René Rachou/FIOCRUZ Minas "Faculty of Epidemiology and Population Health, London School of Hygiene &
Tropical Medicing, London, UK

ABSTRACT ARTICLE HISTORY
Objectives: There is limited evidence regarding the impact of race/ Received 20 December 2022
racism and its intersection with socioeconomic status (SES) on Accepted 1 August 2023
breast and cervical cancer, the two most common female cancers

globally. We inlvestigated racial inequalities ir! breast and cervical Racism; radal inequalities;
cancer mortality and whether SES (education and household socloecanomic ﬂ[us;
conditions) interacted with race/ethnicity. cancer; mortality;
Design: The 100 Million Brazilian Cohort data were linked to the intersectionality; Brazil
Brazilian Mortality Database, 2004-2015 (n= 20,665,005 adult

women). We analysed the assodation between self-reported race/

ethnicity  (White/'Parda’(Brown)/Black/Asian/Indigenous)  and

cancer mortality using Poisson regression, adjusting for age,

calendar year, education, household conditions and area of

residence. Additive and multiplicative interactions were assessed

Results: Cervical cancer mortality rateswere higher among Indigenous

(adjusted Mortality rate ratio = 1.80, 95%C1139-2.33), Asian (1.63, 1.20-

2232), 'Parda’(Brown) (1.27, 121-1.33) and Black (1.18, 1.09-128)

women vs White women. Breast cancer mortality rates were higher

among Black (1.10, 1.04-1.17) vs White women. Racial inequalities in

cervical cancer mortality were lamger among women of poor

KEYWORDS

More than 20 million adult women (2004 -2015)

ethnoracial inequalities

Table 2. Mortality rate ratios from cervical and breast cancer associated with race/ethnicity. 100
Million Brazilian Cohort (2004-2015), N = 20,665,005 women aged 18-100 years.
Cervical cancer — MRR (95%Cl) Breast cancer - MRR (95%(Cl)

Variables Model 1 Model 2 Model 1 Model 2
Race/ethnicity
White 1.00 1.00 1.00
‘Parda’{Brown) 1.31 (1.25-1.38) .27 (1.21-1.33 0.83 (0.80-0.87)
Black 1.22 (1.13-1.32) .18 (1.09-1. 1.09 (1.03-1.15) l 1.10 (1.04-1.17)
Asian descent 1.58 (1.17-2.14) .03 (1.20-1. 0.75 (0.55-1.03) A .55—1.1
Indigenous 1.99 (1.56-2.54) 1.80 (1.39-2.33) 0.49 (0.35-0.70) 0.63 (0.44-0.91)
Education level (years)
>9 years 1.00 1.00
6-9 1.80 (1.63-1.9: 0.98 (0.92-1.05)
<=5 2.5/ (2.34-2.81) | 0.99 (0.93-1.05)
P-for linear trend 0.00 0.843
Adequate household conditions®
3ord 1.00 1.00
lor2 —1.4 0.81 (0.76-0.85)
Nene 0.75 (0.67-0.84)
P-for linear trend <0.00 <0.001

Abbreviations: MRR, Mortality rate ratio; Cl, Confidence interval.

*Availability of adequate facilities for water supply, sewage disposal, waste disposal/garbage collection, and electricity
supply (see Methods section and Supplemental material 1).

Model 1: adjusted for age and calendar year.

Model 2: Model 1 + education level, household conditions and area of residence (rural vs urban).

Cervical cancer mortality was higher among indigenous
women (1.80, 95%Cl 1.39¢2.33), Asian (1.63, 1.20¢2.22),
mixedrace (1.27, 1.21¢1.33), and blackwomen (1.18, 1.09¢
1.28) compared with white women It was higher among
poorwomen

Breast cancer mortality was higher among black women
(1.10, 1.04¢1.17) comparedwith white women
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. Infectious disease in Brazil A Al deths bt 1920-2007
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Alnfectious diseasesare still a public health problem
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Awnhat is the impact of infectious disease on infected e
individuals ?What about vulnerable populations such .
as pregnant women and their newborns? .
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' The 100 million Brazilians Cohort L T
Coorte milhde
de brasileirans

Population from Cadastro Unico (2001 -2021): low -income families potentially
eligible for social protection programs  (N=143,942,090)

l I [ I I I I I

Cadastro

Unico SIM
Social and Records of

demographic deaths
records of
Individuals and
family

SINAN
Records of
notifications of
diseases
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. What is the risk of death following a Chikungunya infection?

AThe IRR of death within 7 days of chikungunya
symptom onset was 8.40 (95% CI 4.8820.09) and
decreasedto 2.26 (1.5083.77) at 57384 days.

Alncreased the risk of death by diabetes RR 374, 95%
Cl 1-33316-93 and ischaemic heart disease RR 3.66,
1.25d13.96 in the first 28 days.

AFor kidney disease , RR at 858168 was 2.75, 95% CI
1.098.54.

Risk of death following chikungunya virus disease in the
100 Million Brazilian Cohort, 2015-18: a matched cohort
study and self-controlled case series

Thingo Cerqueira-Silva, Julio M Pescarini, Luciana L Cardim, Clémence Leyrat, Heather Whitaker, Carlos Alexondre Antunes de Brito,
Elizabeth B Brickley, Manoel Barral-Netto, Mauricio L Barreto, Maria G Teixeira, Viviane $ Boaventura, Enny S Paixio

Cutcomes
=8~ Cerebrorasoular diseases #- Kidney diseases. - Ischaemic heart discases
~&- Dabetes —# Extemal causes

1-28 H %

- 19-56
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7 E5-168 —_——

69364 R S
365728 =
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T
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Figure 2 Estimated risk ratios for deaths due to specific cavses, comparing groups exposed and unexposed to
chikungunya virus disease in sach risk period

The risk ratio for kidney dieases within 28 days of symptom onset could not be estirmated because there were no
wvents in the unexposed group. Deaths due to external cavses, which are not cavsally associated with chikungunya
wirus dissase, wene used as an outoorme-negative control.” The x axis is plotted on a legarithmic scale
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_ What is the incidence and clinical determinants
of tuberculosis among contacts?

Incidence and risk factors of tuberculosis among
420 854 household contacts of patients with tuberculosis in
the 100 Million Brazilian Cohort (2004-18): a cohort study

ATh e tu be rCu IOSiS i n Cid e n Ce am 0 n g Co ntaCtS Was , Priscila F P'S Pinto, Camila S S Teixeira, Maria Yury Ichihara, Davide Rasella, Joilda S Nery, Samila O L Sena, Elizabeth B Brickley,

Mauricio L Barreto®, Maure N Sanchez*, Julia M Pescarini™

16-times higher than the incidence in the

C
general population. 50001 — <5 yer i
£ so00- ;g—;g;tmrs —
é 2 a000d — aﬁo&'f:'zs ,./
%é 3000 —
AFor children younger than 5 years, the incidence 22 20001
was 62-times higher among cohabitants than § 000
non-cohabitants. AN T S S S S S S A

. Years after the index patient with tuberculosis was diagnosed
Number at risk

<Syears 32373 19548 7384
S5-14 years 124599 65865 17 444
15-19 years SB767 23237 4765
20-5g9years 183604 71861 16423
=60 years 21611 7O0EB 1232
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THE LANCET
INnfectious Diseases

Volume 17, Issue 9, September 2017, Pages 957-964

Articles
Symptomatic dengue infection during pregnancy and the risk of
stillbirth in Brazil, 2006—12: a matched case-control study

Enny S Paix@o MSc 3. b ¢ 2 = Prof Maria da Conceicio M Costa PhD P, Prof Maria Gldaria Teixeira PhD B- ¢,
Katie Harron PhD 2, Frof Marcia Furguim de Adlmeida PhD d Prof Mauricio L Barreto PhD < 9, Prof Laura C
Reodrigues PhD 2. ©

AMain findings:
ADengue in general
-[mOR 1:9, 95% CI 1-6@-2- random sample of ten control (live born) for each case

ASevere dengue >
- [MOR 4-9, 95% CI 2.3410-2: Coorte de
gNascimentos
(2]

Interpretation Symptomatic dengue infection during pregnancy is associated with an increased risk of fetal death. We
recommend further epidemiological and biological studies of the association between dengue and poor birth
oulcomes to measure the burden of subelinical infections and elucidate pathological mechanisms. .
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B What is risk of adverse perinatal outcomes of pregnant
“¥ women with symptomatic chikungunya, dengue, and Zika?

ASymptomatic maternal chikungunya was associated
with an increased risk of preterm birth (HR: 1.10,
95% CI 1.011.19), low Apgar score (1.40, 1.10-
1.40), and neonatal death (1.49, 1.14-1.95).

ASymptomatic maternal dengue was associated with
preterm birth (1.07, 1.02-1.12), low birth weight
(1.09, 1.03-1.15), congenital anomalies (1.17, 1.02-
1.35), and low Apgar score (1.25, 1.08-1.45.

ASymptomatic maternal Zika was associated with all
adverse birth outcomes.

Outcomes Events
Preterm
Unexposed 692,170
CHIKV 578
DENV 1,722
ZIKV 821
NCE 5,192
Low birth weight
Unexposed 522,125
CHIKV 404
DENV 1,399
ZIKV 654
NCE 3.934
Small for gestational age
Unexposed 489,981
CHIKV 456
DENV 1,446
ZIKV 673
NCE 3,776
Large for gestational age
Unexposed 1,082,612
CHIKV 1,051
DENV 2,585
ZIKV 1,390
NCE 8,073
Congenital anomalies
Unexposed 66,013
CHIKV 55
DENV 189
ZIKV 139
NCE 496
Low APGAR 5"
Unexposed 61,905
CHIKV 69
DENV 183
ZIKV 84
NCE 451
Neonatal Death
Unexposed 43,756
CHIKWV 53
DENV 118
ZIKV 51
NCE 278

o
-
o
-
-—
-
o
-

-—
-

-
-

lll{

Estimate (95% CI)

o's

alo

1.11 (1.03-1.21)
1.07 (1.02-1.12)
1.25 (1.17-1.34)
1.04 (1.01-1.07)

1.11 (1.01-1.22)
1.10 (1.04-1.16)
1.27 (1.18-1.38)
1.03 (1.00-1.06)

1.04 (0.95-1.14)
1.00 (0.95-1.06)
1.20 (1.11-1.29)
1.00 (0.96-1.03)

1.02 (0.96-1.08)
0.95 (0.91-0.99)
1.12 (1.06-1.18)
1.02 (1.00-1.04)

1.06 (0.81-1.38)
1.19 (1.03-1.37)
2.36 (2.00-2.78)
1.07 (0.98-1.16)

1.44 (1.13-1.83)
1.25 (1.08-1.45)
1.31 (1.05-1.62)
1.03 (0.94-1.13)

1.50 (1.15-1.96)
1.10 (0.92-1.32)
1.09 (0.83-1.44)
0.94 (0.83-1.05)
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