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ABSTRACT

In late 2015, the Brazilian Ministry of Health officially announced the association between microcephaly in infants and Zika virus infection
of the mother during pregnancy. We describe preliminary findings of this outbreak in Ceara, Northeast Brazil and it’s clinical characteristics
in each medical speciality. We report epidemiological findings of 317 cases of microcephaly outbreak potentially associated with ZIKV
infection in Ceard, State, Brazil. From mid-2015 to the end of June of 2016, a total of 417 cases of microcephaly were suspected, with
317 confirmed. Among those reported cases, 83.2% (347/417) were detected in the postpartum. Rash during pregnancy was reported by
(29.6%) of pregnant women, most commonly in the 1st trimester (18.4%). The proportion of microcephaly cases increased from less
than 1% to 25.8% of the registered cases of genetic abnormalities. The prevalence increased from 0.06/1000 live births in 2010 to 0.56
in 2015 and to 3.22 in January and February of 2016. In addition to microcephaly other associated malformations were detected, such
as arthrogryposis, hyperexcitability, irritability with strong and frequent crying. The microcephaly phenotype caused by the zika virus is
different from other congenital conditions. The infection in the prenatal period is a new teratogen reported. There is a predominance of
neurological impairment, in which neuroimaging plays a crucial role in confirming the clinical suspicion of Congenital Zika Syndrome.
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RESUMO

No final de 2015 o Ministério da Satde do Brasil confirmou a associa¢do entre microcefalia em bebés e infecc@o por virus Zika durante
a gestacdo. Descrevemos os achados preliminares deste surto no Ceard, Nordeste do Brasil e suas caracteristicas clinicas em cada
especialidade médica. Relatamos os achados epidemioldgicos de 317 casos de microcefalia potencialmente associados a infeccao por
ZIKV no Ceard, Brasil. De meados de 2015 até o final de junho de 2016, um total de 417 casos de microcefalia foram suspeitos, com 317
confirmados. Entre os casos relatados, 83,2% (347/417) foram detectados no pds-parto. Rash durante a gravidez foi relatado por (29,6%)
das gestantes, mais comumente no 1° trimestre (18,4%). A proporg¢ao de casos notificados de microcefalia aumentou de menos de 1% para
25,8% dos casos registrados de anormalidades genéticas. A prevaléncia aumentou de 0,06/1000 nascidos vivos em 2010 para 0,56 em 2015
e para 3,22 em janeiro e fevereiro de 2016. Além da microcefalia foram detectadas outras malformacdes associadas, como artrogripose,
hiperexcitabilidade, irritabilidade com choro forte e frequente. O fenétipo de microcefalia causado pelo virus zika ¢ diferente de outras
condigdes congénitas. A infeccdao no periodo pré-natal ¢ um novo teratogeno relatado. H4 uma predominancia de comprometimento
neurologico, em que a neuroimagem desempenha um papel crucial na confirmagao da suspeita clinica da Sindrome de Zika Congénita.
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INTRODUCTION

Until recently, Zika virus (ZIKV) infection was unknown in
most regions of the world. This changed dramatically in early
2015, after the occurrence of an outbreak originating from
Brazil, which is currently spreading throughout the American
continent.! From mid-2015 to the end of November of 2016, a
total of 10,441 suspected cases of microcephaly were reported
from all Brazilian states, with most of them occurring in the
Northeast of the country.>* In late 2015, the Brazilian Ministry
of Health officially announced the association between
microcephaly in infants and Zika virus infection of the mother

during pregnancy.® In fact, a recent review of available
evidence concluded that there is a causal relationship between
prenatal Zika infection and microcephaly.”*

Here we describe the epidemiological and clinical
characteristics of cases of microcephaly which occurred
during the current outbreak in the state of Ceara in Northeast
Brazil (Figure 1). We describe preliminary findings of this
outbreak in Ceara. In addition, we describe this outbreak and
its clinical characteristics in each medical speciality.

Figure 1. Map with suspected cases of microcephaly associated with
ZIKV in Ceara between October 2015 and March 2016.
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THE STUDY

This was a retrospective study of microcephaly outbreak
potentially associated with ZIKV infection in Ceara, northeastern
Brazil. Field investigations and the collection of samples between
June 2015 and March 2016 were reported to the Public Health
Authority (SESA-CE) (Graphic 1). This review was conducted
under the public health authority of Ceara, Brazil.

According to World Health Organization (WHO) and Ministry
of Health of Brazil (MS), microcephaly is characterized by
the measurement of the skull performed at least 24 hours
after birth and within the first week of life (up to 6 days and
23 hours), using standard equipment, where the Cephalic
Perimeter (PC) is less than two (-2) standard deviations below
the specific mean for sex and gestational age.>'°

Newborn with microcephaly

Newborn with less than 37 weeks gestational age, with
measurement of cephalic perimeter less than -2 standard
deviations according to table Intergrowth, for age pregnancy
and sex. Newborn with 37 or more weeks of gestation, with
measurement of cephalic perimeter less than or equal to 31.5
cm for girls and 31.9 for boys, equivalent to less than -2
standard deviations for the age of the neonate and sex.

Stillborn suggestive of congenital infection

Pregnant stillbirth with clinical suspicion and/or laboratory
results consistent with acute rashillness during pregnancy, with:
measurement of smaller head circumference than or equal to
-2 standard deviations for gestational age and sex, according to
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Graphic 1. Number of reported cases of microcephaly# in full-term newborns following laboratory-confirmed Zika virus transmission in

Ceara, Brazil, 2015 and 2016.
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# Defined as head circumference >3 standard deviations below the mean for age and sex.

table Intergrowth where possible be measured OR presenting
congenital anomalies of the Central Nervous System (CNS),
such as iniencephaly, encephalocele, closed spina bifida, open
spina bifida, anencephaly or cranioraquisquise, and serious
structural defects, such as multiple arthrogryposis congenita.

Fetus with alterations of the central nervous system during
pregnancy

Present at least one of the following criteria relating
to changes in the central nervous system, identified in
sonographic examination: presence of cerebral calcifications
and/or ventricular changes and/or at least two of the following
signs of posterior fossa abnormalities (cerebellar hypoplasia,
hypoplasia of the cerebellar vermis, enlargement of the
posterior fossa greater than 10 mm and agenesis/hypoplasia of
the corpus callosum).

Abortion suggestive of congenital infection

Pregnant abortion with clinical suspicion and/or laboratory
results consistent with acute rash illness during pregnancy.

Our routine protocol for reviewing suspected microcephaly
possibly associated with ZIKV involved collecting data on
maternal and infants. The confirmed cases of microcephaly
presented negative results for toxoplasmosis, rubella,
cytomegalovirus, syphilis and HIV serologies. Brain imaging
for computed tomography (CT), consultation with a geneticist
and imaging was performed when available. We conducted
this investigation as part of routine clinical practice; but the
images used were approved by human subjects.

We report epidemiological findings of the microcephaly
outbreak potentially associated with ZIKV infection in Ceara.

From mid-2015 to the end of June 0f 2016, a total of 417 cases of
microcephaly were suspected, with 317 confirmed (Graphic 1).

Among those reported cases, 83.2% (347/417) were detected
in the postpartum and 16.8% (70/417) during pregnancy.
Rash during pregnancy was reported by (29.6%) of pregnant
women, most commonly in the 1* trimester (18.4%).

Twenty-eight infant deaths were reported, 4 in stillbirths and
24 in the postpartum period. Of these, in 8 cases ZIKA virus
was identified in fetal tissue.

The number of microcephaly cases in 2015/2016 indicates a
considerable increase as compared to previous years. From
2010 to 2014 there were in average 7 microcephaly cases and
127.549 births annually (Table 1). In contrast, in 2015, there
were 72 cases and from January to February of 2016, there
were 46 cases of microcephaly. The proportion of microcephaly
cases increased from less than 1% to 25.8% of the registered
cases of genetic abnormalities (Table 1). The prevalence
increased from 0.06/1000 live births in 2010 to 0.56 in 2015
and to 3.22 in January and February of 2016 (Table 1).

Our findings show that patients affected by congenital
zika syndrome must have microcephaly with craniofacial
disproportion with predominance of face (Figure 2). Some
features may accompany this picture, especially in severe
cases as the excess of skin on the scalp, forming folds that
reduce with increasing age; occipital protuberance, which
in severe cases is palpable. On the face there may be excess
skin on the forehead, temporal narrowing trigonocephaly, thin
upper lip and retromicrognatia. The short neck and an excess
of skin in the neck are often reported in our casuistry. We also
recorded the frequent presence of pits in elbows and knees.

After the neurological physical examination our cases are
characterized by neurological abnormalities noted since
the first month of life, Moro exacerbated and tremors of
extremities; early pyramidal signs such as hyperreflexia,
decreased strength and spastic hypertonia in the limbs.
Joint contractures and some cases of arthrogryposis are also
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Table 1. Congenital anomalies occurred in Ceara between 2010 and 2016 *.

Live birth 2010 2011 2012
data in Ceara

(Jan-Fev) Med

2014 &
0 2015 2016* (2010 a 2014)

N (%) Prev.* N (%) Prev.* N (%) Prev.*

N (%) Prev.*

N (%) Prev.* N (%) Prev.* N (%) Prev.* N (%) Prev.*

Live births
with congenital 997 959 956
anomalies

Congenital
malformation of
the circulatory
system

31(3.0) 241 30(3,1) 233 36(3,7) 2.84

28(2.8) 2,24

919 1.072 178 961

36(3.9) 280  62(58) 478  6(34) 420  32(34) 2,52

Congenital hip

11(1,1
deformities (LD 085

4(0,4) 031 3(0,3) 0,24

4(04) 032

2(0,2) 0,16 5(0,5) 0,39 0(0,0) 0,00 5(0,5) 0,38

Other
congenital 697 (69,9) 54,10 697 (72,7) 54,20 670(70,1) 52,81 688(70,6) 55,10 631(68,6) 49,07 729(68,0) 56,26 99 (55,6) 69,28 677(70,4) 53,05
anomalies

& Data not closed.
* Prevalence for every 10,000 live births.

Figure 2. Microcephaly in children born alive in the State of Ceara,
Brazil.
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common, especially in the joints of lower limbs such as hips,
knees and ankles, but also to a lesser degree on the shoulders,
elbows and wrists. Some children had dysphagia, which can
lead to death from aspiration pneumonia.

From a neuroradiological point of view, the most
frequent findings are: predominantly subcortical cerebral
calcifications but also being found in the nuclei of the base.
Such calcifications often appear almost contiguous with
if they were bands. Reduction of cortical thickness and

also important subcortical with the consequent ventricular
dilatations ex-vacuum and subarachnoid space. It has also
been shown compatible with polymicrogyria, cortical pattern
characterized by excessive number of small turns separated
by shallow grooves. This formation is developed between the
18th and 27th gestational weeks due to imbalance of growth
between the supra and infranugranular layers. Was also found
encashment of the sutures of the posterior bones of the skull.

Ultra-sonographic findings of pregnant women and fetuses
infected with ZIKA

No fetal injury notification was carried out in the first
quarter, as reported by Oliveira.!! Among symptomatic
women: fever, itching or rash were reported mainly in
the first trimester of pregnancy. However, about one-
third of pregnant women did not refer to this clinical
picture. The main fetal anatomic changes described were
microcephaly - light (head circumference 2 to 3 standard
deviations below the mean for gestational age) or severe
(smaller head circumference than 3 standard deviations
below the mean for gestational age); cerebral calcifications
periventricular or parenchymal and cerebellum; Intraocular
calcifications, thymus and liver; dilation of the lateral
ventricles, enlargement of the posterior fossa and increased
subarachnoid space (Figure 3).
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Figure 3. Ultrasonographic findings in fetuses supposedly
infected by ZIKV. (A) and (B) scattered calcifications by cerebral
parenchyma associated with ventriculomegaly. (C) Calcifications of
the cerebellum associated with enlargement of the posterior fossa.
(D) Calcifications of thalamus.

Among our sample, we also find fetal growth restriction,
arthrogryposis, clubfoot, hepatomegaly, calcification of the
aortic and mitral valves, hyperflexion of the fingers, nuchal
fold thickening, oligohydramnios and polyhydramnios.
In the cases that it was possible to perform the Doppler in
the umbilical artery and fetal vessels (middle cerebral
artery) all were normal. There has been described a case of
placental insufficiency in cases of fetal growth restriction or
oligohydramnios.

Description and image of the neurological findings

When it was possible a complete neurological evaluation
the neurological clinical spectrum ranged from normal
development to neurological changes, being more frequent:
hyperexcitability with jolts to stimuli, uncontrollable crying,
irritability, exacerbated Moro reflex and tremors in the
extremities; early pyramidal signs such as hyperreflexia,
decreased strength and stiffness in spastic limbs;
extrapyramidal signs as appendicular dystonia rest and action
as well as tremors.

The presence of arthrogryposis was common among patients,
especially in the joints of the lower limbs such as hips, knees
and ankles and to a lesser extent on the shoulders, elbows and
wrists.

Despite the severe brain damage found in the majority of
patients evaluated, the incidence of convulsions has been
very uncommon to date, as well as electroencephalographic
changes.

The most common neuroradiologic aspects found there were
predominantly pericortical cerebral calcifications, but also
could be found in the basal ganglia and periventricular. These
calcifications often present themselves almost contiguously
as if they were bands. Cortical or subcortical atrophy are

usually important with consequent ventricular dilatation
former vacuum and subarachnoid space. It was also frequently
found brain with bump the sutures of the posterior skull bone
(Figure 4).

Figure 4. Cranial tomography image without contrast. Findings:
Pericortical ~ calcifications,  cortico-subcortical  atrophy  with
ex-ventricular dilation and subarachnoid space. Simplification of turns.

.~V

CONCLUSIONS

We report the occurrence and 317 cases of microcephaly in the
State of Ceara, Northeast Brazil. In addition to impairment of
the cephalic perimeter, other associated malformations, such
as arthrogryposis, hyperexcitability, irritability with strong
and frequent crying were detected. 28 deaths were confirmed.
In our outbreak we detected the main clinical signs described
in the world literature.'? In milder forms we have children who
were born with a normal head circumference and few or no
orthopedic deformity."” The microcephaly phenotype caused
by zika virus is different from other congenital conditions. The
infection in the prenatal period is a new teratogen reported.
There is a predominance of neurological impairment, in which
neuroimaging plays a crucial role in confirming the clinical
suspicion of Congenital Zika Syndrome.'*

Thus, a great challenge for the public health of Brazil and in the
world is established. Challenges ranging from the discovery
and confirmation of the potential forms of transmission of
the disease, through timely diagnosis, appropriate treatment
and management of children, rehabilitation of children with
sequelae, psychological support for families and production
of vaccines.
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