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WHO Zika Virus Infection
Individual Participant Data (ZIKV IPD) Meta-Analysis
Phase 1. preliminary findings from a Consortium-wide Initiative

The Zika virus individual participant data Consortium

Zika virus (ZIKV) infection during pregnancy is a known cause of microcephaly and other congenital and developmental anomalies. To better understand the relationship between ZIKV
infection during pregnancy and adverse fetal, infant, or child outcomes, international leaders in ZIKV research established the ZIKV Individual Participant Data (IPD) Consortium in 2017.

Phase 1 objective was to estimate the absolute and relative risk of fetal infection, fetal loss (= 20 weeks gestation), and microcephaly for women who did and did not experience ZIKV
infection during pregnancy, as well as the absolute risk of congenital zika syndrome for women who experienced ZIKV infection during pregnancy.

Method: We conducted 1- and 2-stage meta-analyses (MA) on data from 18 cohorts to determine absolute and relative risk. Data were imputed using the R package mice.
Estimations were drawn from 50 imputed datasets. Additionally, we conducted a Bayesian analysis for a comparative assessment of the results. ZIKV positivity was determined based
on two criteria: the study's own definition and a standardized definition outlined by Ximenes et al. 2019, which classified evidence as negative, limited, moderate, or robust.
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(20 weeks gestation or more)

Severe Microcephaly at birth

(more than 3 standard deviations below average for sex and gestational age, in accordance with values
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(more than 2 standard deviations below average for sex and gestational age, in accordance with values
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In the one-stage MA, the absolute risk (AR) of fetal loss for ZIKV-positive women was 0.73% (0.38%,
1.39%), while for ZIKV-negative women it was 0.31% (0.40%, 2.57%). The relative risk (RR) was 2.17%
(0.62%, 7.51%). Using the standardized definition for ZIKV positivity in women within the Bayesian
framework, the AR for ZIKV-positive was 0.74 (0.18, 1.88), and 0.59% (0.23%, 1.39%) for ZIKV-negative
women AR. The RR was 1.22 (0.27, 3.97).
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In the one-stage MA, the absolute risk (AR) of microcephaly at birth for newborns of ZIKV-positive In the one-stage MA, the absolute risk (AR) of microcephaly at birth for newborns of ZIKV-positive
women was 4.31% (2.47%, 7.42%), while for ZIKV-negative women it was 1.26% (0.40%, 3.97%). The women was 1.47% (0.78%, 2.73%), while for ZIKV-negative women it was 0.20% (0.04%, 1.14%). The
relative risk (RR) was 1.56% (0.73%, 3.36%). Using the standardized definition for ZIKV positivity in relative risk (RR) was 3.78% (1.33%, 10.75%). Using the standardized definition for ZIKV positivity in
women within the Bayesian framework, the AR for ZIKV-positive women was 4.64% (1.40%, 11.05%) women within the Bayesian framework, the AR for ZIKV-positive women was 4.64% (1.40%, 11.05%)
and 1.50% (0.62%, 3.25%) for ZIKV-negative women. The RR was 3.08% (0.88%, 8.71%). and 1.50% (0.62%, 3.25%) for ZIKV-negative women. The RR was 3.08% (0.88%, 8.71%).
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In the one-stage MA, the absolute risk (AR) of congenital zika syndrome for newborns of ZIKV-positive
women was 7.52% (4.42%, 12.53%). Using the standardized definition for ZIKV positivity in women
within the Bayesian framework, the AR for ZIKV-positive women was 9.27% [3.41%, 26.12%)].

In this comprehensive Phase-1 IPD-MA, we investigated the absolute and relative risks of fetal and infant outcomes among women who either were or were
not infected with ZIKV during pregnancy. We observed significant heterogeneity in both absolute and relative risks across studies and examined factors that
might influence the relationship between ZIKV infection during pregnancy and its impact on fetal and infant outcomes. One potential reason for the marked
heterogeneity across studies for all outcomes might be the differences in defining maternal ZIKV status and how outcomes are categorized. Future research
should focus on examining more outcomes within a larger, more consistent dataset.

As we progress to Phase 2 of our IPD-MA, the primary aim of the subsequent phase will be to create and validate predictive models. These models will be
designed to estimate the risk of fetal and infant outcomes in pregnant women with ZIKV infection, aligning with Objectives 2, 3, and 4 of the ZIKV IPD-MA
protocol.
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