Congenital syndrome associated with Zika virus infection
among live births in Brazil: a description of the distribution
of reported and confirmed cases in 2015-2016
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Abstract

Objective: to describe the temporal and spatial distribution of reported and confirmed cases of congenital Zika virus
syndrome (CZS) in live births in Brazil during 2015-2016. Methods: we conducted a descriptive study with data from the
Public Health Events Registry, including cases born in 2015 or 2016, and registered between epidemiological week 45/2015
and 2/2017. Results: we analyzed 9.953 reported cases, of which 2.018 (20.3%) were confirmed and 2.819 (28.3%) were
still under investigation at the epidemiological week 2/2017; 404 (4.1%) out of the 9.953 cases had laboratory confirmation for
Zika virus; the prevalence of confirmed cases of CZS was 3.8/10 thousand livebirths in 2015 and 3.1/10 thousand live births in
2016. Conclusion: one fifth of the cases reported in 2015-16 were confirmed the CZS, reinforcing their relevance as a public
health problem; efforts aimed at the diagnostic confirmation of the syndrome should be prioritized.
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Introduction
The congenital Zika virus syndrome (CZS) comprises
a set of signs and symptoms presented by children born
to mothers infected by this virus during pregnancy.1 The
microcephaly, defined as head circumference (HC) -2
standard definitions below the mean for age and sex
according to the curves of reference is the manifestation
more striking of this syndrome. The CZS can also include
eye abnormalities, craniofacial disproportion and some
articular deformities and members, even in the absence
of microcephaly.2 Not yet fully known IS the spectrum and
the consequences of the CZS to health and life expectancy
of affected children, although it is remarkable the severity
of cases, with evidence of harm to the child growth and
development.3-5

The evidence produced by the national
epidemiological surveillance, together
with the results of epidemiological
studies, clinical and laboratory data, made
possible, in a short period of time, proving
that Zika virus infection in pregnant
women could cause microcephaly and
other congenital malformations.
The teratogenic potential of Zika virus was not
described in the literature until the occurrence
the epidemic in Brazil.6 On 22 October 2015, the
State Health Department of Pernambuco reported
and asked for support to the Secretariat of Health
Surveillance (SVS), Brazilian Ministry of Health
to perform the initial investigations of 26 cases of
children with microcephaly. Initially, microcephaly
was defined as HC less than 33cm for both sexes.
As it is a rare event, in comparison with the with
clinical and epidemiological profile of microcephaly
in the state, it was considered as an event of great
importance for the State Public Health.
On 11 November 2015, the Brazilian Ministry of
Health declared Public Health Emergency of National
Concern (PHENC) because of the alteration in the
pattern of occurrence of microcephaly in Brazil
(Decree no. 1.813/2015) and notified the fact to the
Pan American Health Organization (PAHO)/World
Health Organization (WHO).7,8
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On 1st February 2016, WHO declared that the cluster of
cases of microcephaly and other neurological disorders
reported in Brazil after a similar situation observed in
French Polynesia in 2014, constituted a Public Health
Emergency of International Concern (PHEIC), in
accordance with the International Health Regulations.9
The originality and the severity of the epidemiological
situation on screen, together with the declaration of
PHENC and PHEIC, motivated the articulation of a rapid
response, in the national and international scenarios.
As a result, the evidence produced by the national
epidemiological surveillance, together with the results
of epidemiological studies, clinical and laboratory data,
made possible, in a short period of time, proving that
Zika virus infection in pregnant women could cause
microcephaly and other congenital malformations.10-12
The consensus on the implication of the Zika virus
in the causality of the CZS was extremely relevant.
However, this finding does not exclude the need for
new investigations, neither the continuous work of the
vigilance and health care on the detection and monitoring
of cases. Notwithstanding the actions performed by the
Brazilian Ministry of Health and Secretaries of State and
Municipal for Health and other sectors of government
and society, the epidemic of epidemic of Zika virus
disease had spread to all Brazilian regions.13
The objective of this study was to describe the
temporal and spatial distribution of notified and
confirmed cases of SCZ of live births in Brasil, in
2015-2016.
Methods
This is a descriptive study with data from the
Public Health Events Registry - Microcephaly (RESPMicrocephaly) – established by the Brazilian Ministry
of Health on November 19th, 2015, in the context of the
ESPIN.14 It is an electronic form prepared for notification
of all cases and deaths suspected of alterations in growth
and development in the growth and development related
to infection by the Zika virus and other infectious
etiologies. In addition to the notifications of births,
suspected cases involving fetuses, abortions and
stillbirths are also recorded in the RESP-Microcephaly.
Although it was made available in November 2015, the
RESP-Microcephaly allowed the registration of cases
born earlier, from January 1st, 2015 and was based on
the definitions in force at the time.
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In this study, only the livebirths in the years
2015 and 2016, reported at RESP-Microcephaly,
among epidemiological weeks 45/2015 and 2/2017
(11/08/2015 to 14/01/2017) were included. The data
analyzed in this study were extracted on 18 January
2017, at 10:00 a.m. (GMT).
Between 2015 and 2016, different case definitions
for notification were adopted along the epidemic:15
a) 17 November 2015 to 12 December 2015: preterm
newborn infants with HC less than or equal to percentile
3 in the curve of Fenton16 according to gestational age
at birth and sex; full-term newborn or post-term with
HC less than or equal to 33 cm for both sexes.
b) 13 December 2015 to 12 March 2016: preterm
newborn with HC less than or equal to percentile 3
in the Fenton curve16 according to gestational age
at birth and sex; full-term newborn or post-term
with HC less than or equal to 32 cm for both sexes.
c) 13 March 2016 to 31 December 2016:17 preterm
newborn with HC -2 standard deviations below the
mean for gestational age at birth and sex according
to the reference of the intergrowth;18 newborn
at term or post-term with HC below -2 standard
deviations for gestational age at birth and sex,
according to the reference of the WHO.19
For confirmation of cases, epidemiological
investigations were carried out under the responsibility
of the surveillance teams of Secretaries of Health
of States and Municipalities, based on the review of
medical charts, interviews with those responsible for
the child, clinical evaluation, imaging and laboratory,
in compliance with the guidelines of the Ministry
of Health.17 In the final classification, the results of
imaging examinations and laboratory tests specific to
the Zika virus were considered, as well as for syphilis,
toxoplasmosis, rubella, cytomegalovirus and herpes
virus (STORCH), described in the literature as infections
that commonly cause congenital anomalies.20 The
definitions adopted for confirmation of cases were:17
- Case confirmed by laboratory criteria for Zika:
notified case presenting specific laboratory diagnosis
and conclusive for Zika virus, identified in samples
of newborns and/or of the mother.
- Case confirmed by laboratory criteria for STORCH:
notified case presenting specific laboratory diagnosis
and conclusive for syphilis, toxoplasmosis, rubella,
cytomegalovirus or herpes simplex virus, identified
in samples of newborns and/or of the mother.

- Case confirmed by imaging exam: notified case
presenting alterations suggestive of congenital
infection by any imaging method (ultrasound,
computed tomography or magnetic resonance
imaging), according to the protocol established
by the Brazilian Ministry of Health, and1 without
laboratory results.
In this study, we considered as confirmed cases of
CZS only those with laboratory evidence for Zika and/or
imaging exams suggestive of congenital infection by this
virus, excluding the cases with laboratory confirmation
for at least one of the STORCH. Cases without valid
information on the date of birth were also excluded
from the study.
The monthly time series of notified and confirmed
cases in the period 2015-2016 were described for
Brazil and its macroregions. Coefficients of prevalence
were calculated (per 10 thousand live births) notified
and confirmed cases in the country, macroregions
and Federation Units (FU). We considered as the
numerator the annual number of cases notified/
confirmed recorded in the RESP-Microcephaly, and
the denominator as the average number of births by
region or FU in the period 2010-2014, based on data
from the Information System on Live Births (Sinasc).21
We chose to use the average number of births in the
denominator, considering that data were not available
in Sinasc for the year of 2016.
The analyses were carried out using Stata
version13.0 (StataCorp. 2013). The coefficients of
prevalence of notified and confirmed cases were
mapped separately, by FU, for 2015 and 2016, using
the Quantum GIS software.
For conducting this study, was extracted from the
RESP-Microcephaly a database without presentation
variables that would allow the identification of
individuals and their families. Only the first author
had access to the database, being responsible for
the analyses. The other authors consulted only
consolidated results. The study was conducted in the
context of the epidemiological surveillance actions
developed by professionals from the Brazilian Ministry
of Health and in the context of the of ESPIN; therefore,
the project was not eligible for of registration and
evaluation by the system of Ethics Research Committees
of the National Committee for Ethics in Research (CEP/
CONEP), as defined in the resolution of the National
Health Council (CNS) No. 510, of 7 April 2016.
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Results
10,200 suspected cases of CZS among live births
in the period 2015-2016 were notified in the RESPMicrocephaly; of these cases, 138 (1.4% of the total)
were laboratory confirmed for at least a STORCH.
These cases were excluded from this analysis, as well
as those who had no valid information for the date of
birth (n=109; 1.1%; Figure 1).
Of the total number of notifications included in the
study (n=9,953), 2,819 (28.3%) remained under
investigation until the epidemiological week 2/2017, most
of them related to born in 2016 (72.1%; data not shown
on table). Among the 2,018 confirmed cases born in 20152016, 404 (20.0%) had laboratory evidence for the Zika
virus. Of the 4,749 reported cases born in 2015, 1,161
(24.4%) had laboratory confirmation for the Zika virus
or had an imaging exam showing alterations suggestive
of congenital infection, while the same proportion for the
notifications of 2016 was 16.5% (857/5.204).
The coefficient of prevalence of CZS, considering
only those confirmed cases, was 3.8 per 10 thousand
live births in 2015 and 3.1 per 10 thousand live births
in 2016, being higher in the Northeast region in both

years (12.6 in 2015 and 7.1 in 2016). We observed an
increase in prevalence rates in 2016 for the Midwest (1.1
to 3.7) and North regions (0.4 to 1.4), when compared
to the same coefficients for the year 2015 (Table 1).
Figure 2 presents the distribution of notifications
of live births for the years 2015 and 2016, as well as
the cases confirmed durings the period, by month of
birth. We observed a peak of notifications in November
2015, with subsequent reduction until April 2016.
Then, there was an stabilization in the monthly number
of notifications until the month of August, when they
began to fall. The number of confirmed cases followed
the curve of notifications, with a peak in November and
December 2015. Analyzing the cumulative distribution,
there was an increase in notifications from October
2015, with an accelerated increment until March 2016,
when we note a reduction in the monthly increment.
One third of Brazilian municipalities (33.2%)
presented at least one suspect case notified; less than
half of these municipalities presented confirmed cases
(40.8%). The Northeast region concentrated a greater
number of cities with cases and deaths, notified and
confirmed, affecting 1,049 (58.5%) of the 1,794
municipalities in the region. Most of the notified cases

10,200
notified cases
109 no valid information
for the date of birth
4,807 livebirths
in 2015
2,778 (57.8%)
discarded

1,219 (25.4%)
confirmed cases

24 (0.5%)
probable

5,284 livebirths
in 2016
786 (16.3%)
under investigation

2,301 (43.5%)
discarded

937 (17.7%)
confirmed cases

13 (0.3%)
probable

785 (64.4%) confirmed
by imaging methods

587 (62.6%) confirmed
by imaging methods

233 (19.1%)
laboratory confirmation
for Zika virus

171 (18.3%)
laboratory confirmation
for Zika virus

143 (11.7%) clinical/
epidemiological criteria

99 (10.6%) clinical /
epidemiological criteria

58 (4.8%)
laboratory confirmation
for STORCHa

80 (8,5%)
laboratory confirmation
for STORCHa

2,033 (38.5%)
under investigation

a) STORCH: sífilis, taxoplasmose, rubéola, citomegalovírus e herpes vírus.

Figure 1 – Distribution of notified cases of congenital syndrome associated with Zika virus infection in live
births, according to year of birth, final classification and criterion for confirmation, Brazil, 2015-2016
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Table 1 – Distribution of notified and confirmed cases of congenital syndrome associated with Zika virus
infection in live births, according to year of birth, Region and Federative Unit of mother’s residence,
Brazil, 2015-2016
2015
Region
Federation Unit

Midwest
Distrito Federal

Notified
cases

2016
Notified
cases

Confirmed cases

Confirmed cases

28

% with
Prevalence laboratory
ratea
confirmation
11.2
1.1
17.9

386

81

21.0

3.7

% with
laboratory
confirmation
43.2

2

16.7

0.3

50.0

55

8

14.5

1.6

25.0

n

n

251
12

%

n

of total
n %Notified

Prevalence
ratea

Goiás

65

5

7.7

0.6

40.0

139

22

15.8

3.0

86.4

Mato Grosso

166

19

11.4

3.4

5.3

149

30

20.1

5.9

23.3

2

25.0

0.5

50.0

43

21

48.8

5.0

33.3

1,071 27.0

12.6

21.0

2,651

555

20.9

7.1

14.8

Mato Grosso do Sul
Northeast

8
3,969

Alagoas

162

25

15.4

4.8

0.0

195

58

29.7

12.5

0.0

Bahia

704

232

33.0

11.4

6.5

734

163

22.2

8.4

6.1

Ceará

263

43

16.3

3.2

25.6

288

61

21.2

4.9

24.6

Maranhão

168

81

48.2

7.0

2.5

128

59

46.1

5.6

22.0

Paraíba
Pernambuco
Piauí

719

94

13.1

16.0

17.0

192

80

41.7

14.6

28.8

1,345

332

24.7

22.7

48.5

828

64

7.7

4.9

28.1

118

65

55.1

12.6

3.1

71

28

39.4

5.7

–

Rio Grande do Norte

313

99

31.6

20.0

3.0

128

15

11.7

3.6

–

Sergipe

177

100

56.5

27.6

15.0

87

27

31.0

8.3

11.1

North

120

12

10.0

0.4

16.7

379

58

15.3

1.9

24.1

Acre

9

–

–

–

–

42

1

2.4

0.6

100.0

Amapá

4

2

50.0

1.2

–

8

3

37.5

1.8

–

Amazonas

3

–

–

–

–

54

24

44.4

3.2

20.8

Pará

13

2

15.4

0.1

100.0

99

6

6.1

0.5

100.0

Rondônia

10

5

50.0

1.8

–

35

7

20.0

2.7

14.3

Roraima

1

1

100.0

0.9

–

29

11

37.9

10.1

9.1

Tocantins

80

2

2.5

0.8

–

112

6

5.4

2.6

–

Southeast

379

48

12.7

0.4

2.1

1,621

161

9.9

1.4

24.2

Espírito Santo

54

2

3.7

0.4

–

156

16

10.3

3.2

50.0

Minas Gerais

33

–

–

–

–

217

15

6.9

0.6

6.7

Rio de Janeiro

150

42

28.0

1.8

2.4

616

103

16.7

4.8

14.6

São Paulo

142

4

2.8

0.1

–

632

27

4.3

0.5

55.6

South

30

2

6.7

0.0

–

167

2

1.2

0.1

50.0

Paraná

16

–

–

–

–

30

1

3.3

0.1

100.0

Rio Grande do Sul

13

2

15.4

0.1

–

131

–

0.0

0.0

–

Santa Catarina

1

–

–

–

–

6

1

16.7

0.1

–

3.8

20.1

5,204

857

16.5

3.1

20.0

Brazil

4,749

1,161 24.4

a) Coefficient of prevalence: number of cases per 10 thousand live births.
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Figure 2 – Monthly and cumulate distribution of notified and confirmed of congenital syndrome associated with
Zika virus infection in live births, according to year of birth, region and Federative Unit of mother’s
residence, Brazil, 2015-2016
was concentrated in the Northeast region of Brazil
(65.7%), followed by the Southeast regions (20.6%) and
Midwest regions (6.5%). The five states with the highest
number of notified cases were Pernambuco (21.3%),
Bahia (14.3%), Paraíba (9.0%), São Paulo (8.1%) and
Rio de Janeiro (7.8%) (data not shown in table).
The distribution of notified and confirmed cases
of CZS of live births per month of birth and region of
residence of the mother, is presented in Figure 3. The
Northeast was the region with the largest number of
monthly notifications of suspected cases born between
the months of August 2015 and May 2016, as well as
of confirmed cases in the same period. Most of the
other regions maintained a similar number of monthly
notifications, throughout this period; the exception was
the Southeast region, where we found an increase in the
number of notifications from December 2015, although
without an increase in the number of confirmed cases.
In 2015, we observed a prevalence rate of
notifications equal to or greater than 10 to 20 cases
per thousand live births in most of the states of the
Northeast region, as well as in the states of Mato Grosso
and Tocantins (Figure 4). In the same year, Rio Grande
do Norte, Pernambuco and Sergipe presented 20 or
more cases confirmed per 10 thousand live births,

6

while the states of Piauí, Paraíba and Bahia reported
prevalence rates of confirmed cases in the range of 10
to 19 cases per 10 thousand live births.
In 2016, all the states of the Northeast presented
coefficients of prevalence of reported cases ≥20 cases
per 10 thousand live births, as well as the states of Acre,
Roraima, Tocantins, Goiás, Mato Grosso, Espírito Santo
and Rio de Janeiro. In the same year, confirmed cases
showed the highest rates (in the range of 10 to 19 cases
per 10 thousand live births) in the states of Paraiba
and Alagoas in the Northeast region, and Roraima in
the North region (Figure 4).
Discussion
The present study showed the distribution of notified
and confirmed cases of CZS countrywide since the
emergence of the epidemic, in August 2015, through
the epidemic peak in the last bimester of the same
year and covering its decline until the end of next year.
The Northeast region presented the higher prevalence
of cases, followed by the Midwest and North regions.
We observed a short period between the emergence
and the decline of the epidemic, with subsequent
maintenance of a low number of new cases of CZS
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Figure 3 – Distribution of notified (A) and confirmed cases (B) per month of congenital syndrome associated
with Zika virus infection in livebirths, according to year of birth and region of mother´s residence,
Brazil, 2015-2016
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throughout 2016. This behavior of the CZS is consistent
with the “explosive” characteristic of the epidemic
of the Zika virus disease, previously observed in
Southeast Asia.22 It is estimated that approximately
three quarters of the 7,500 inhabitants of Yap island
in Federated States of Micronesia were infected by the
Zika virus during the outbreak occurred in 2007. This
outbreak disappeared in three months, with no record
of admissions or deaths related to the disease. In the
outbreak occurred in French Polynesia in 2013-2014,
more than 32,000 inhabitants (12% of the population
of the country) sought health care services presenting
clinical symptoms suggestive of infection.23

In Brazil, the Northeast region has concentrated
the greatest number of cases of CZS, indicating that
the region was, possibly, the entry point of the virus in
the country.24 It is important to emphasize, in addition,
that Brazil, since the decade of 1940, has been facing
of epidemics caused by dengue. However, the most
intense circulation of the four serotypes of the virus
occurred in the decade of 1980. Historically, states
in the Northeast, Midwest and Southeast have been
responsible for the higher incidence of dengue cases.
In 2014, 15.3% (n=90,192) of probable cases of
dengue were registered in the country among residents
in the Northeast region.25

Notified cases
2015

Cases per 10,000 live births
< 10 cases
10 to 19 cases
20 cases or more

2016

Cases per 10,000 live births
< 10 cases
10 to 19 cases
20 cases or more

Confirmed cases
2015

Cases per 10,000 live births
< 10 cases
10 to 19 cases
20 cases or more

2016

Cases per 10,000 live births
< 10 cases
10 to 19 cases
20 cases or more

Figure 4 – Spatial distribution of the prevalence rates (per 10 thousand livebirths) of notified and confirmed
cases of congenital syndrome associated with Zika virus infection in livebirths, according to year of
birth and Federative Unit of mother´s residence Brazil, 2015-2016
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The presence of the vector, Aedes aegypti, combined
with favorable environmental conditions for their
proliferation, enabled the transmission of the dengue
virus, chikungunya, and the Zika virus. In this context,
a study using the Sinasc database revealed a higher
prevalence of microcephaly among livebirths to mothers
with low education level, black skin color and unmarried,
which indicate poor socioeconomic conditions.26
The actions to prevent and control the Zika virus
disease carried out in Brazil, mainly focused on
combating A. aegypti, may have contributed to the
decrease in the number of live births with CZS observed
throughout the year of 2016, and in 2017.27 Concomitantly
to the declaration of PHENC in November 2015, the
Interministerial Strategic Group on Public Health
Emergency of National and International Importance
was activated. In the following month, the National
Coordination and Control Room was set up to deal with
diseases transmitted by A. aegypti. Local rooms were also
deployed in all FU, with participation of representatives
from the Brazilian Ministry of Health and Secretariats
of Health, from other sectors, such as Education, Civil
Defense, Armed Forces and Social Services.28
Among the actions carried out by the Ministry of Health
with the objective of speeding up the investigations and
conclusion of the cases, we highlight the implementation
of the Rapid Action Strategy for Strengthening Health Care
and Social Protection of Children with microcephaly
through the Interministerial Ordinance No. 405 of March
15, 2016, of Brazilian National Health System (SUS) and
the Brazilian National Social Services (SUAS). In March
to October 2016, task forces were performed in different
reference services for diagnosis, allowing to (i) close
epidemiological investigations on a substantial number
of cases and (ii) better referrals of cases for continuity
of care at health points.28
Some limitations of the present study need to
be considered, for adequate interpretation of the
findings. First, the majority of confirmed cases were
concluded on the basis of signs observed by imaging
exams, which indicate alterations related to congenital
infections, although not specific to the Zika virus. The
mostly described alterations were the calcifications
and ventriculomegaly, used for confirmation without
etiological identification because there are no
pathognomonic alterations for CZS.15 In December
2016, with the publication of the document 'Integrated
guidelines for surveillance and health care in the

context of the Public Health Emergency of National
Concern',1 a compilation of signs and symptoms related
to SCZ was made available, based on a consensus of
specialists built at a meeting held in the city of Recife,
Pernambuco, Brazil, by PAHO/WHO. This publication
has allowed a better characterization of morphological,
physiological and neurological findings considered for
notification of suspected cases. However, important
gaps in knowledge about the consequences of
congenital infection by Zika virus remain, making it
impossible until now, a final characterization of the CZS.
The limitations for laboratory confirmation of cases
were and remain important challenges for a more efficient
investigation of cases. The laboratory confirmation of
cases was only possible by means of reverse-transcriptase
polymerase chain reaction (RT-PCR), with detection and
differentiation of viral RNA. The greatest difficulty, however,
was in the time restriction for the collection of biological
material necessary to carry out the test, given the short
period of viremia. In this way, obtaining a negative result
did not discard the occurrence of infection, given that the
material for examination could not have been collected
in the appropriate time interval. During the emergency,
the rapid tests for Zika were introduced as part of the
screening, but because these tests must be confirmed
by serology, they could not be used for diagnostic
confirmation of CZS. Challenges persist regarding the
validity of existing tests, especially of the rapid test and of
commercial kits for serological tests.
During the PHENC, different case definitions were
adopted for notification and final classification of cases,
previously presented here. These changes, by itself,
hinder the understanding of the real epidemic curve,
once the largest number of suspected cases reported
at the end of 2015 can be – even if only partially –
explained by the greater sensitivity of the notification
criteria, by including newborn infants who would not
fit into the international definition of microcephaly.
However, the adoption of more sensitive definitions,
initially, allowed the identification of newborns who
did not present microcephaly, according to the
international definition, but which had alterations in the
central nervous system as a result of infection by Zika
virus. In addition, such changes reflect the dynamic
nature of the emergency and the active participation of
experts in the construction and update of surveillance
protocols, especially by Brazilian researchers, as new
scientific evidence was presented.
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Among the positive points in the response to the
PHENC, we highlight the rapid implementation of the
RESP-Microcephaly, enabling the registry of notification,
research and investigation of cases throughout the national
territory. This was fundamental for the adhesion of the
states responsible for data management. In addition, the
integration of actions of the vigilance and health care
during the PHENC enabled the production of more efficient
responses, both for the situational diagnosis and for an
institutional response to the emergency. The information
produced were indispensable for a better understanding
of the manifestations of the infection by Zika virus and its
potential consequences.29
It is important to highlight that this study presents
the largest series of cases already published, offering
information additional to those provided by the Brazilian
Ministry of Health regularly, in the epidemiological
bulletins. In addition, the exclusion of cases confirmed for
STORCH from the analysis has led to a greater specificity in
relation to CZS, in comparison with other previous studies.
The findings of this study reinforce the importance
of CZS as a serious public health problem, which still
imposes challenges to the research of almost one third
of the cases notified in 2015-2016. Given the lack of

knowledge about the Zika virus and its consequences,
the results presented here reinforce the need for active
and constant surveillance, especially aimed at the CZS.
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