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ABSTRACT

Purposes: To identify ophthalmological changes in children with congenital Zika virus syndrome
residing in the city of Cuiab4; to correlate these findings with congenital Zika virus infection; and to
present the clinical profile of the mothers of those children. Methods: This study was an observational,
descriptive case series. Results: A total of 29 children were examined between March 2019 and March
2020. Of those, three were excluded after diagnostic confirmation of cytomegalovirus during the medical
record review. Of the remaining 26 children, 15 and 11 were females and males, respectively. The average
age of the children was 2.21 + 0.79 years. Most mothers (57.69%) reported symptoms during pregnancy.
Microcephaly was present in 73.08% of the children (19/26); among them, some degree of structural
alteration was observed in 55.26% of the examined eyes. The average spherical equivalent of the sample
was +0.49 + 2.13 diopters. The average intraocular pressure was 14 = 2.59 mmHg. The mean corneal
diameter was 11.36 = 0.72 mm. The average central corneal thickness was 568.33 = 46.21 um. The
mean anteroposterior diameter was 21.08 = 1.21 mm. Conclusion: The frequency of ophthalmic effects
induced by Zika virus was similar to that reported in other studies. Fundus changes were found in 46.15%
of the examined eyes. Other ocular abnormalities (e.g., refractive errors, nystagmus, and strabismus)
were also highly prevalent. The ocular biometric data (i.e., corneal diameter, anteroposterior diameter,
central corneal thickness) in these children were normal in relation to the healthy population of the same
age group.

RESUMO

Objetivo: Identificar alteragées oftalmoldégicas em uma amostra de criancas com sindrome congénita
por zika virus do municipio de Cuiabd, correlacionar esses achados com a infeccdo congénita por zika
virus e apresentar o quadro clinico apresentado pelas maes das criancas avaliadas. Métodos: Este
estudo é um relato de série de casos, observacional, descritivo. Resultados: Foram examinadas 29
criancas entre marco de 2019 e marco de 2020, das quais 3 foram excluidas apés confirmacao diagnéstica
de citomegalovirose durante a reviséo de prontuario. A idade média das criancas foi de 2,21 £0,79 anos.
Quinze das 26 criancas eram do sexo feminino. A maioria das maes (57,69%) referiu sintomas durante
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a gestacao. Microcefalia esteve presente em 73,08% das criancas (19/26) e, desses pacientes, 55,26% de
seus olhos apresentou algum grau de alteragédo estrutural. A média de equivalente esférico da amostra
foi de +0,49 + 2,13 dioptrias. A pressao intraocular média foi de 14 + 2,59 mmHg. A média do diametro
corneal foi de 11,36 = 0,72 mm. A espessura de cérnea central mostrou valor médio de 568,33 + 46,21
um. O diametro antero-posterior médio foi de 21,08 + 1,21 mm. Conclusao: A frequéncia de achados
oftalmolégicos por sindrome congénita por Zilka Virus foi semelhante a de outros estudos. Alteracoes
fundoscopicas foram encontradas em 46,15% dos olhos examinados. Outras anormalidades oculares
também foram muito prevalentes, como erros refrativos, nistagmo e estrabismo. Os dados biométricos
oculares (diametro corneal, didametro antero-posterior, espessura da cérnea central) foram normais em
relagcdo a populagdo saudéavel da mesma faixa etéria.

INTRODUCTION

Zika virus (ZKV) is a RNA virus of the Flavivi-
ridae family (Flavivirus genus). It is related to the
dengue, chikungunya, yellow fever, and West Nile
fever viruses. This virus was first identified in the
1940s in Zika Forest, Uganda'?. In 1952, the ZKV
was isolated in humans in Uganda and Tanzania'.
The main vector of urban transmission is the Aedes
aegypti mosquito. Transmission of the virus through
numerous routes (i.e., perinatal transplacental, bre-
astfeeding, sexual intercourse, blood transfusion, and
organ transplantation) has been confirmed?-.

Despite its wide geographical distribution in Afri-
ca and Asia, until 2007, there had been only sporadic
reports of cases of ZKV infection, without major re-
percussions in the medical and social environment®.

The first major outbreaks of ZKV infection occur-
red in 2007 and 2013 in the Yap’ islands and French
Polynesia®, respectively. Since then, there have been
reports of ZKV infection in several South Pacific is-
lands®, in Japan, Australia, Germany, France, and
Norway. This evidence demonstrates the ability of
ZKV to spread to non-endemic areas, in which the
vector mosquito may be present!®.

The first cases of ZKV infection in Brazil were
identified in 2015, in the State of Bahia. However, the
highest number of cases was recorded in the State of
Pernambuco!'. It was estimated that 1 million Brazi-
lians were infected that year'?. Concomitantly, a 20-
fold increase in cases of congenital microcephaly was
observed, totaling 1,248 cases in 2015, with a preva-
lence of 99.77 per 100,000 live births. ZKV was de-
tected in the amniotic fluid of pregnant women with
fetuses exhibiting microcephaly and in tissue obtai-
ned from a newborn with microcephaly who expired
after birth'3. Consequently, a causal relationship be-
tween maternal ZKV infection and microcephaly was
theorized!“.

The pathophysiology of lesions in infants re-
mains incompletely understood; however, it may be
associated with the direct action of the virus and/or
a viral toxin, leading to an inflammatory reaction.
This could result in known abnormalities, including
eye damage'*. Studies suggested that ZKV has a neu-
rotropism for human neural progenitor cells, which
may explain the more frequent detection of neurolo-
gical changes in fetuses versus adults'>'".

Singh et al.'® hypothesized that ZKV, as a blood-
borne virus, would initially reach the cells of the ex-
ternal and internal hematoretinal barriers. The cells
would express receptors for the entry of the virus,
as well as allow intracellular replication, thereby
serving as reservoirs and facilitating viral spread to
other organs.

The symptoms occurring in adults resemble those
of a dengue-like condition, including rash, low-grade
fever, myalgia, non-purulent conjunctivitis, arthral-
gia, pruritus, and malaise. They are often self-limited
and persist for approximately 4-7 days'®. However,
most adults are asymptomatic’.

The abnormalities attributed to the congenital
ZKV syndrome (CZS) are serious, including conge-
nital microcephaly, craniofacial disproportion, spas-
ticity, epileptic seizures, irritability, brain stem dys-
function (e.g., swallowing problems), arthrogriposis,
hearing and eye abnormalities, and early pyramidal
and extrapyramidal symptoms. Brain abnormalities
are very commonly detected through imaging exa-
mination; such abnormalities include cortical and
subcortical calcifications, cortical malformations, hy-
poplasia of the brainstem and cerebellum, ventriculo-
megaly, neuronal migration disorders, and simplified
pattern of brain gyrations?°-%,

Ocular findings occur in up to 50% of children
with microcephaly due to CZS!. Ophthalmological
changes already described in patients with microce-
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phaly due to CZS are macular and peripheral cho-
rioretinal atrophy, pigmentary changes in central and
peripheral retina, vascular attenuation, optic atrophy,
hypoplasic optical disc, increased cup-to-disc ratio,
iris coloboma, and lens subluxation.

Subsequent studies** found that the appearance
and severity of ocular findings are directly related to
the fetal development stage during which the infec-
tion occurs. Thus, infections that occur during the
first and second trimester of pregnancy tend to cause
more frequent and serious eye changes?®. Other fac-
tors (viral load, the immune response of the mother
and fetus, etc.) may play important roles in changes
observed in newborns!'’?2, Therefore, the severity of
maternal infection may directly influence the severity
of infection in the fetus or newborn?:.

Knowledge of ocular biometric data, the refractive
state, and the mechanisms involved in changes with
advancing age is essential for understanding eye gro-
wth and the development of eye diseases?*?**. Howe-
ver, thus far, there are few population-based studies
with normative information on biometric data of the
eye and concerning eye refraction in children?¢?7,

In this study, we present the ophthalmological
characteristics of children with CZS, as well as clini-
cal data from their mothers.

METHODS

This research study was an observational, des-
criptive case series. The investigation was conducted
in adherence with the tenets of the Declaration of
Helsinki.

A sample of children with confirmed or suspec-
ted CZS from March 2019 to March 2020 was used.
These patients were evaluated at the Ophthalmolo-
gy outpatient clinic of Hospital Universitdrio Jilio
Miiller (HUJM) at the Universidade Federal de Mato
Grosso (UFMT) (Cuiab4, Brazil).

The diagnostic criterion for confirmed or sus-
pected cases of maternal ZKV infection was based
on clinical and/or laboratory conditions (i.e., serolo-
gy, reverse transcription-polymerase chain reaction).
The diagnostic criteria for CZS were the presence of
a compatible clinical and radiological profile after ru-
ling out other infections, positive serological and mo-
lecular tests for ZKV, as well as clinical characteristics
reported by mothers during pregnancy. Children with
a head circumference measurement of less than two
standard deviations for gestational age and sex, me-
asured in the first 48 hours of life, were considered
microcephalic?!.

After directed anamnesis, anterior segment bio-
microscopy was performed using a Topcon® slit lamp
(Topcon Corporation, Japan). Strabismus research
testing and intrinsic eye motility examination using
a focal light source were also performed.

In sequence, cycloplegia was initiated shortly
before referral to the operating room, where the
patients were sedated to perform refraction. Subse-
quently, intraocular pressure (IOP) was measured
using a Perkins® tonometer (Clement Clarke Inter-
national Limited, UK), horizontal and vertical cor-
neal diameters were determined using an ophthal-
mic compass, and afferent pupillary defect (APD)
and central corneal thickness (CCT) were evaluated
with an AL-4000 Bio & Pachymeter® (Tomey Corpo-
ration, Japan). In addition, indirect binocular fun-
doscopy was carried out.

Refraction values under cycloplegia®®? were trans-
formed into their corresponding spherical equivalents
(SE). Refractive error was defined as SE <—0.75 diop-
ters (D) or =+1.50 D. Anisometropia was defined as
a difference in SE between eyes of =1.00 D.

RESULTS

Of the 29 examined children, three were exclu-
ded after diagnostic confirmation of cytomegalovirus
during the medical record review. The remaining 26
children with confirmed or presumed diagnosis of
CZS were evaluated. The mean age was 2.21 + 0.79
years (range: 8 months to 4 years). Of those, 15 and
11 were females and males, respectively.

Based on the symptoms perceived by the mo-
thers, Zika infection during pregnancy probably
occurred during the first or second trimester in
53.85% of cases (14/26) and during the third tri-
mester in 3.85% of cases (1/26); in the remaining
eight cases (30.77%), it was not possible to estimate
the time of infection. Unexpectedly, 11.54% (3/26)
of the patients’ mothers reported symptoms in the
pre-conceptual period (Figure 1).

The symptoms most commonly reported by
mothers were rash, pruritus, fever, and arthralgia
(Figure 2). Three of the mothers reported symptoms
perceived in the pre-pregnancy period.

Nineteen children (73.08%) had microcephaly;
23.08% (6/2.6) had some other type of encephalopa-
thy (i.e., intracranial calcifications, reduced brain vo-
lume, ventriculomegaly, agenesis of the corpus callo-
sum, schizencephaly with polymicrogyria); 84.62%
(22/26) had some degree of cognitive dysfunction;
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and 69.23% (18/26) had some degree of motor dys-
function (Figure 3).

Regarding intrinsic eye movement, three children
showed decreased consensual and direct photomotor
reflexes in both eyes; in two of them, these effects
were associated with the presence of medium mydria-
sis. One child exhibited anisocoria and decreased di-
rect photomotor reflex unilaterally. Left eye (oculus
sinister [OS]) corneal punctate keratopathy and ble-
pharitis (one case each) were also identified.

= 1st/2nd trimester
= 3rd trimester
Pre-conceptual

No symptoms/did not know

Figure 1. Distribution of patients’ mothers according to the time of
pregnancy when symptoms of ZKV infection appeared (n=26).
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Mialg/Mal N2
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Figure 2. Proportion of patients’ mothers according to reported
symptoms (n=26).

Cryptorchidism SN
Motor dysfunction |
Congnitive disfunction |
Encephalopathy _
Microcephaly _
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Figure 3. Proportion of patients according to the presented clinical
changes (n=26).
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The refraction performed under cycloplegia showed
a spherical equivalent average of +0.49 + 2.13 D
(-10.00 to +6.50 D) for the 52 eyes of the 26 chil-
dren examined. Of the 52 eyes, 28 (53.85%) presen-
ted SE within the range of —0.50 D and +1.25 D.
Eleven and 13 eyes were characterized as myopic and
hyperopic, respectively. In addition, two patients had
anisometropia.

The mean IOP was 14 = 2.59 mmHg (range:
9-19 mmHg) in both eyes (oculi uterque [OU]), mea-
sured in the morning (8:00-10:30 am).

Regarding fundus findings, half of the children
had some alteration (i.e., 10 in OU and three in only
one eye). Therefore, of the 52 eyes, 23 (44.23%) sho-
wed fundus changes. When considering only patients
with microcephaly (19/26), this percentage increased
to 55.26% (21/38) of the examined eyes.

Cicatricial lesions of macular chorioretini-
tis appeared in 7.69% of the eyes (4/52). One eye
(1.92%) had a chorioretinitis scar in the retinal pe-
riphery. Changes in the retinal pigment epithelium
in the macula or retinal periphery were found in
15.38% of the eyes (8/52) (Figure 4). Changes in the
optic disc, such as increased excavation and tem-
poral quadrant pallor (unrelated to macular chorio-
retinitis scarring), occurred in 21.15% (11/52) of
the eyes (Figure 5). In particular, only two children
had increased papillary cupping (child BVCS: 0.8-
0.9 OU; and child MRFC: 0.7 OU). Of those, child
BVCS had an IOP of 19 mmHg OU; the CCT was
710 wm in oculus dexter (OD) and 706 um in OS;
and both the APD and corneal diameters were not-
mal. Child MRFC had a CCT of 559 um in OD and
567 um in OS. However, the IOP was 11 mmHg and
10 mmHg in OD and OS, respectively. The other
children had papillary excavations <0.6. The fun-
dus examination did not reveal any alteration in half
of the eyes (26/52).

Fourteen children had intrauterine ZKV infec-
tion during the first or second trimester. Half of them
(7/14) presented microcephaly associated with fun-
dus abnormalities, equivalent to 13 of the 28 eyes.
However, of those 14 children, five did not have mi-
crocephaly and had normal results in the fundus exa-
mination (Figure 6).

The mean corneal diameter was 11.36 = 0.72 mm
(range: 10.00-13.00 mm).

The CCT showed an average value of 568.33 +
46.21 um (range: 482.00-710.00 um) for OU. The
mean APD was 21.08 = 1.21 mm (range: 18.36-
24.19 mm). These values are presented in Table 1.
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Figure 4. Alteration of the macular retinal pigment epithelium (RPE)
in patient BLCS.

Figure 5. Increased papillary excavation in patient MRFC.

Other changes were identified through the eye
examination. Attention was drawn to the presence
of nystagmus and changes in eye alignment. In the
present study, five of the 26 children (19.23%) had
nystagmus; of those, four had intrauterine ZKV in-
fection in the first or second trimester of pregnancy.
Strabismus was present in 53.85% (14/2.6) of the chil-
dren; in seven of those, infection occurred during the
first two pregnancy trimesters.

Ophthalmological findings in children with congenital Zika virus syndrome in the Midwest of Brazil
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Figure 6. Proportion of infected patients during the first or second
trimester of pregnancy with and without microcephaly, according to
the presence of fundus changes (n=14).

DISCUSSION

The symptoms developing in adults are not spe-
cific to ZKV infection. The clinical profile of ZKV in-
fection is similar to that of dengue (dengue-like) and
may occasionally resemble an upper airway infec-
tion. Consequently, most infections are not noticed
by the affected patients. Furthermore, the majority
of patients are asymptomatic or oligosymptomatic'.
The incidence of symptoms in patients’ mothers in
this study was higher than those described in the li-
terature. The remarkable variation in these rates was
attributed to the diagnostic difficulty caused by the
similarity of ZKV infection symptoms with those of
other arboviruses and flu-like conditions. This higher
incidence rate may also reflect a tendency for CZS to
occur more frequently in symptomatic mothers (i.e.,
the majority of cases in this study; 57.69%). Another
possible reason for this difference may be the intensi-
fied screening and monitoring of cases of ZKV infec-
tion in Brazil since 2015.

All 26 children examined in the study had some
clinical abnormality. Nineteen of them (73.08%) had
microcephaly. In a similar context, Ventura et al. also
showed a high prevalence of microcephaly (85%) in a
sample of 60 children?®. However, this high prevalen-
ce may reflect a selection bias because the hospitals
in which both studies were performed were reference
institutions for CZS at the time. Moreover, other sys-
temic changes (e.g., motor and cognitive dysfunction,
and other neurological disorders) were very frequen-
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Appendix 1. Biometric data of patients with CZS submitted to ophthalmological evaluation between March 2019 and March 2020 (n=26).

Eye biometric data
Patient APD OD APD OS CCT OD CCT OS HCD OD VCD OD HCD OS VDC OS
APN 20,68 20,55 564 553 12,5 12 12,5 12
ASVM 21,65 21,76 492 496 12,5 12,5 12 12
ASMS 22,12 21,67 583 574 13 13 13 12
AVPRP 20,84 20,41 587 587 11 11 11 11
BLCS 21,86 21,66 511 528 11,5 10,5 11 10,5
BVCS 20,17 19,85 710 706 10 10 10,5 10
CASF 21,94 21,63 562 571 11,5 11 11,5 11,5
CPM 21,17 21,11 631 623 11,5 11,5 11,5 11
EMPF 23,79 23,40 567 562 12 11 12 11,5
GF 21,30 21,43 566 558 12 11,5 12 11,5
GFF 21,22 21,38 545 558 12 11,5 12 11,5
HFSA 21,67 21,54 540 532 12 11 12 11,5
HGSL 20,05 20,08 482 501 11 11 11 11
ICSV 20,91 20,80 614 622 12,5 12 12 11
JOES 22,50 24,19 569 580 11 10 11 11
JPTS 20,13 21,99 608 613 11 10 11 10,5
LCS 21,16 21,21 558 574 11 10,5 10,5 10,5
LLMS 22,10 21,70 593 606 11 12 11 12,5
LMBC 22,22 22,16 530, 541 11,5 11 11,5 11
MAES 19,91 20,35 548 564 11,5 11,5 12 11,5
MREC 21,00 21,04 559 567 12,5 12 12,5 12
PVPS 21,25 22,68 560 578 10 11,5 12 11,5
RBA 20,17 18,83 614 636 11 10,5 11 10,5
RVSG 19,43 19,79 501 501 11 10,5 11 10,5
SE 18,52 18,36 572 570 11,5 11 11 11
YTCT 19,72 19,24 536 548 11 10 11 10

APD: anteroposterior diameter, in milimeters. CCT: central corneal thickness, in milimeters. HCD: horizontal corneal diameter, in milimeters.

VCD: vertical corneal diameter, in milimeters.

tly detected in our study. The high prevalence of the-
se changes was directly related to the probable stage
in which ZKV infection occurred during pregnancy.
Fourteen mothers in this study reported dengue-
like symptoms during the first or second trimester
of pregnancy. This also led to a high prevalence of
ophthalmic changes in these children.

Most eyes (37/52, 71.15%) had some abnorma-
lity. Fundus anomalies were found in 44.23% of the
eyes examined and in 55.26% of the eyes of patients
with microcephaly. The prevalence of ocular changes
was higher in this study compared with the study
conducted by Freitas et al.!, in which ocular abnor-
malities were found in 34.5% (10/29) of children
with microcephaly. However, that study reported only
fundus changes and did not focus on other common
eye changes associated with CZS, such as refractive
errors, eye alignment, and nystagmus. Vergosa et al.*”

showed that 25 of 70 children (36%) with presumed
CZS microcephaly had ocular changes. These alte-
rations comprise fundus abnormalities, strabismus,
and nystagmus; nonetheless, the study did not inves-
tigate refractive errors. Both previous studies linked
microcephaly to a higher incidence of eye changes.
Therefore, neurological changes have a direct rela-
tionship with the presence of ophthalmic changes,
suggesting a viral infection in the gestational period
as a common denominator. Therefore, it was expected
that fundus abnormalities would be found in a larger
proportion of children in this study who had ZKV in-
fection during the first or second gestational trimes-
ter. However, this proportion in the present study was
only 50% (7/14). This can be explained by the impre-
cision and subjectivity in determining the gestational
age at which the infection occurred. A large number
of mothers did not realize the presence of symptoms
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or did not show symptoms of ZKV infection; never-
theless, these mothers may have been infected with
ZKV during the first two trimesters of pregnancy. In
addition, confirmatory serological and/or molecular
tests were not performed in most of them.

The prevalence of nystagmus and strabismus
was high (19.23% and 53.85%, respectively). Vergosa
et al.?° reported a prevalence of 8.57% and 14.29%,
respectively. Even higher prevalence rates of strabis-
mus have been reported in other studies (i.e., 60%'7
and 92%?®). These findings were common in patients
with CZS, occurring as a result of both structural
changes in the retina and optic nerve and neurologi-
cal abnormalities.

Abnormalities of intrinsic ocular motility have
rarely been described in the literature?®. Ventura et al.
found only one case of a defect in direct photomotor
reflex among 60 children (2%)%°. In the present study,
four children showed decreased consensual and direct
photomotor reflexes; during the evaluation, medium
mydriasis and anisocoria were detected in two and
one of those children, respectively. Abnormalities of
the optic nerve, central neurological abnormalities,
or damage to the iris muscles' caused by the virus
may be responsible for the alteration of these reflexes.

Currently, there is no known causal relationship
between findings of the anterior segment (i.e., punc-
tate keratopathy in one child and blepharitis in ano-
ther) and congenital ZKV infection.

The mean SE of OU found in this study (+0.49 D)
is considered normal, and was similar to those re-
ported in other studies involving healthy children??.
However, on a case-by-case basis, the prevalence of
refractive errors (24 of 52 eyes [46.15%]) in patients
with CZS was higher than that observed in healthy
children of the same age group. In their case series,
Ventura et al.'” found a high prevalence of myo-
pia (40%), which was abnormal for the age group
analyzed. In another study?®, the rate of significant
refractive errors, requiring glasses, was 43.7%. These
findings suggest that refractive errors are common in
children with CZS. Hence, these children should rou-
tinely and periodically undergo refractive evaluation.

In our sample, it was possible to infer a rela-
tionship between refractive errors and fundus abnor-
malities. Of the 29 eyes with normal SE, 17 had a
normal fundoscopy. In contrast, of the 23 eyes with
some type of ametropia, only five had a normal fun-
dus. Similarly, patients with neurological disorders
are associated with a higher incidence of refractive
errors?®?. Therefore, it is crucial that children with

CZS, particularly those with neurological and fun-
doscopic changes, receive special attention in the
search for refractive errors.

Glaucoma is rarely described as a component
of CZS. In this study, although some children had
increased disc excavations, none of them exhibited
elevations in IOP. CCT appears to be an indepen-
dent variable in the development of glaucoma3!®2,
Of note, CCT tends to be slightly greater in children
aged 2-4 years compared with adults®. The mean
CCT of the children in this study was 568.33 +
46.21 um (range: 482.00-710.00 um) for OU. Gul et
al.* reported similar CCT values in healthy children
aged 1-2 years (i.e., 556 um). In these children, there
were no alterations related to glaucoma (e.g., APD
and corneal diameter). Thus, increased papillary ex-
cavation alone, even with greater CCT, is insuffi-
cient for the diagnostic confirmation of glaucoma.
Consequently, a diagnosis of glaucoma was not rea-
ched for any of our patients.

Saw et al. concluded that children with larger
APD had higher weight, greater body length, or lar-
ger cranial circumference at birth?’. In this study,
although the mean APD of children with microce-
phaly was similar to that of the entire sample (20.91
+ 1.21 mm [range: 18.36-24.19 mm] vs. 21.08 =
1.21 mm [range: 18.36-24.19 mm)], respectively), the
mean APD value for children without microcephaly
was higher (21.55 = 1.13 mm [range: 20.05-23.79
mm]). Therefore, there is a tendency for children
with microcephaly (within the age range examined)
to have eyes with smaller APDs. However, these ave-
rage values are considered normal because they are si-
milar to those reported in other studies that included
children without ophthalmic or systemic changes'®**.

Although the exact ocular pathophysiology of
prenatal and acquired infections is unknown, ZKV
is thought to have tropism for the posterior segment
of the eye, particularly the macula. Several reports on
chorioretinal scars and changes in congenital retinal
pigment epithelium suggested an initial change in
the external retina'?®, More recently, cases of active
posterior uveitis caused by ZKV in adults have been
described, indicating initial inflammatory involve-
ment in the external retina and/or the choroid?*?.

Infections with arboviruses have the potential to
reach epidemic proportions. The outbreak of ZKV in-
fection that occurred in Brazil in 2015 demonstrated
the ability of viruses to spread to several regions whe-
re Aedes aegypti is endemic. Due to its devastating
teratogenic effects, ZKV infection has attracted the
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attention of the scientific and medical community.
The ophthalmological and systemic changes induced
by CZS persist throughout the life of a child. Thus, it
is essential to disseminate information to control the
occurrence of this dreaded syndrome. Such informa-
tion can include measures for the control of mosquito
populations and the prevention of contagion by ZKV.
Also, knowledge on the congenital abnormalities re-
lated to infection, as well as methods for the early
diagnosis and treatment of these abnormalities, is
important for healthcare professionals. Finally, there
is a need for effective cognitive and physical rehabili-
tation programs targeted at patients with CZS. The
above elements are crucial for reducing the personal
and social consequences of CZS in children.

Limitations of the study include the small sample
size used, as well as the referral of children already
diagnosed with or suspected of congenital ZKV infec-
tion. Studies®® involving a larger number of children
are warranted to confirm the present data.
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