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ABSTRACT 

The Zika virus (ZIKAV) is a flavivirus, which 

causes an arbovirus of epidemiological importance, 

mainly in tropical countries, which was first 

isolated in 1947 from a monkey in the Zika forest in 

Uganda and later in humans in Nigeria. In Brazil, in 

May 2015, ZIKAV infection was identified, which 

spread throughout the Americas and coincided with 

an increase in neurological complications such as 

congenital microcephaly and numerous cases of 

Guillain-Barré syndrome, an autoimmune disease 

that can cause acute flaccid paralysis, areflexia and 

ascending. Recently, some reports from the 

Brazilian Ministry of Health showed that cases of 

congenital microcephaly have increased among 

newborns in the northeastern region of the country, 

indicating a probable association with ZIKAV 

infection during pregnancy. The purpose of this 

study was to investigate in the literature the 

pathogenesis of microcephaly caused by ZIKAV 

and to present the phenotype of newborns affected 

by prenatal infection, prognosis and results of early 

neurostimulation of these affected newborns. It was 

prepared from a literature review in the VHL 

(Virtual Health Library) and PubMed (Medline) 

electronic databases. The search for the articles was 

restricted between 2009 and 2019. A search strategy 

was developed in Portuguese and English for each 

of the databases searched, using the following 

health descriptors: Zika virus, microcephaly and 

pathogenesis. The descriptors are in accordance 

with the Medical Subject Headings (MeSH) and 

Descriptors in Health Sciences (DeCS). Based on 

the review performed, ZIKAV infection during 

pregnancy appears to be the cause of a recognizable 
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pattern of congenital anomalies that is consistent 

and odd, although there are many similar 

components in other congenital infections there are 

some distinguishing features, among them severe 

microcephaly with partially collapsed skull, 

cerebral cortex with subcortical calcifications,  

macular scarring and pigmentary retinal spotting, 

congenital contractures, and early hypertonia with 

symptoms of extrapyramidal involvement. Based 

on the phenotype presented by these children, the 

treatment determined is individualized, and early 

neurostimulation is essential for better neuronal 

spasticity and to improve the quality of life of these 

newborns. 

 

Keywords: Zika Virus, Microcephaly and 

pathogenesis.

  

 

1 INTRODUCTION 

The Zika virus (ZIKAV) is a flavivirus, which causes an arbovirus of epidemiological 

importance, mainly in tropical countries, which was first isolated in 1947 from a monkey in the Zika 

forest in Uganda and later in humans in Nigeria (1,2). The first documented time occurred in the Yap 

Islands of Micronesia in 2007, however the largest of these was recorded in French Polynesia in the 

period between 2013 and 2014. ZIKAV has recently been introduced in the Americas and its 

transmission has been identified in several Brazilian states. (3,4,5) 

ZIKAV is most often transmitted to humans through the bite of infected mosquitoes, called  

Aedes aegypti and Aedes albopictus, other less frequent forms of transmission are sexual or perinatal 

(6,7). Transmission of ZIKAV through blood transfusion has not yet been reported, but is likely to 

occur related from this route. Some studies have reported the infection and proliferation of ZIKAV in 

the blood-brain barrier, enabling the entry of ZIKV into the central nervous system (CNS). (8.9) 

Classically, the clinical picture is similar to that of dengue and chikungunya, and is manifested 

by fever, headache, arthralgia of small joints such as hands and feet, myalgia and pruritic 

maculopapular rash, and non-purulent conjunctivitis (6). In addition, peripheral edema, retro-orbital 

pain, and gastrointestinal disturbances such as nausea and vomiting have also been observed, and 

symptoms last for approximately one week. (10) 

In Brazil, in May 2015, ZIKAV infection was identified, which spread throughout the Americas 

and coincided with an increase in neurological complications such as congenital microcephaly and 

numerous cases of Guillain-Barré syndrome, an autoimmune disease that can cause acute flaccid 

paralysis, areflexia and ascending. Recently, some reports from the Brazilian Ministry of Health 

showed that cases of congenital microcephaly have increased among newborns in the northeastern 

region of the country, indicating a probable association with ZIKAV infection during pregnancy (11). 

By 2017, 10,039 cases had been reported as suspected, of which 2,106 were confirmed for 

microcephaly, 3,091 remained under investigation, and 4,842 were excluded. (12) 

One of the congenital malformations characterized by inadequate brain development is 

microcephaly, which, by definition, is a head circumference less than two standard deviations from 
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normal for sex and gestational age, and can cause problems in its neuropsychomotor development. (13, 

14). It is classified as primary, when detected before 36 gestational weeks, or secondary, when cases 

occur after delivery. (15). Depending on the age at which the episode occurs, certain sequelae can be 

seen, and the earlier the exposure, the greater the involvement and the greater the anomalies in the 

CNS. This disease is associated with necrosis, blockage of maturation and multiplication of neurons 

and as a consequence there are cortical deficits and proliferative defects. It can occur as an isolated 

condition or can be associated with signs and symptoms such as seizures, swallowing difficulties, 

motor and cognitive changes that will vary according to the degree of brain involvement and, in some 

cases, vision and hearing may be compromised. Genetic syndromes, fetal cerebral hypoxia-ischemic 

as well as other congenital or perinatal infections such as ZIKAV, these are TORCHS (Toxoplasmosis, 

Rubella, Cytomegalovirus, Herpes and Syphilis). (16, 17) 

Currently, there is no specific treatment protocol to combat the infection caused by ZIKAV, 

only to prevent exposure. However, current evidence points to a causal relationship between ZIKAV 

infection during pregnancy and the increase in cases of microcephaly, but there are still insufficient 

data on the pathogenesis and events on which ZIKAV exerts its effects on the brain in intrauterine 

infection. Thus, the present study aimed to investigate in the literature the pathogenesis of 

microcephaly caused by ZIKAV and the presentation of the phenotype of newborns affected by 

prenatal infection, prognosis and results of early neurostimulation of these affected newborns. 

 

2 MATERIALS AND METHODS 

The study was based on a literature review of the electronic databases VHL (Virtual Health 

Library) and PubMed (Medline). The search for the articles was restricted between 2009 and 2019. A 

search strategy was developed in Portuguese and English for each of the databases searched, using the 

following health descriptors: Zika virus, microcephaly and pathogenesis. The descriptors are in 

accordance with the Medical Subject Headings (MeSH) and Descriptors in Health Sciences (DeCS).  

The inclusion criteria used were the selection of studies that addressed pathophysiological 

aspects of microcephaly, phenotype of newborns, and prognosis and treatment. Exclusion criteria were 

epidemiology articles, interviews, and epidemiological reports. 

After the selection of the articles, they were categorized according to the journal, year of 

publication, objectives, methodology used, and results. Then, the results were analyzed and discussed 

based on the literature. 

 

3 RESULTS 

The search in these databases resulted in 110 articles on the subject. The database with the 

highest number of publications was Pubmed, in which 78 articles were identified. The VHL database 
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contributed with 32 articles. After analyzing the titles and abstracts of the articles, 68 studies were 

excluded, so that only five studies met the pre-established criteria and were included in this review. 

The summary of the five articles can be found in table 1 below. 

 

Table 1. Summary of the articles included in the review. 

Author/year Newspaper Objective Method/Sample Results 

Nunes et al, 

2016 

J. Pediatr. 

 

His study aimed 

to critically 

review the 

literature 

available 

regarding the 

Zika virus 

outbreak in 

Brazil and its 

possible 

association with 

microcephaly 

cases. 

Literature review 

regarding different 

aspects of the Zika 

virus outbreak in 

Brazil, such as 

transmission, 

epidemiology, 

diagnostic criteria, and 

its possible association 

with the increase of 

microcephaly reports. 

The PubMed search 

using the key word 

“Zika virus” in 

February 2016 yielded 

151 articles. 

The development 

of diagnostic 

techniques that 

confirm a cause–

effect association 

and studies 

regarding the 

physiopathology of 

the central nervous 

system impairment 

should be 

prioritized. It is 

also necessary to 

strictly define the 

criteria for the 

diagnosis of 

microcephaly to 

identify cases that 

should undergo an 

etiological 

investigation. 

Vargas et al, 

2016. 

Epidemiol. Serv. 

Health 

describe the first 

cases of 

microcephaly 

possibly related 

to Zika virus in 

live born babies 

reported in the 

Metropolitan 

Region of Recife, 

Pernambuco 

State, Brazil. 

His was a descriptive 

case series study (cases 

reported between 

August 1st and 

October 31st 2015), 

using medical record 

data and data from a 

questionnaire answered 

by the mothers of the 

babies. 

The majority of the 

cases bore the 

characteristics of 

congenital 

infection; the 

clinical condition 

of the majority of 

mothers suggested 

Zika virus 

infection during 

pregnancy. 

Ghouzzi VEL et 

al, 2016 

Cell Death and 

Disease 

Explored the 

possible 

similarities 

between 

transcriptional 

responses 

induced by ZIKV 

in human neural 

progenitors and 

those elicited by 

three different 

genetic mutations 

leading to severe 

forms of 

microcephaly in 

mice 

 . In agreement with 

these observations, 

we report that 

ZIKV infection 

increases total P53 

levels and nuclear 

accumulation, as 

well as P53 Ser15 

phosphorylation, 

correlated with 

genotoxic stress 

and apoptosis 

induction. 

Interestingly, 

increased P53 

activation and 

apoptosis are 

induced not only in 

cells expressing 

high levels of viral 

antigens but also in 

cells showing low 
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or undetectable 

levels of the same 

proteins. 

Miranda Haas, 

2016 

Ophthalmology. To describe the 

ocular findings of 

3 cases of 

suspected 

congenital Zika 

viral infection 

with 

microcephaly and 

maculopathy. 

Observational report of 

macular findings. 

Zika virus has 

been linked to 

microcephaly in 

children of 

mothers with a 

viral syndrome 

during the first 

trimester of 

pregnancy. Ocular 

findings previously 

described a 

pigmentary 

retinopathy and 

atrophy that now 

can be expanded to 

include torpedo 

maculopathy, 

vascular changes, 

and hemorrhagic 

retinopathy. 

Ophthalmologic 

screening 

guidelines need to 

be defined to 

determine which 

children would 

benefit from 

newborn screening 

in affected regions. 

Moore CA et al, 

2017 

JAMA Pediatr. To inform 

pediatric 

healthcare 

providers who 

may be called 

upon to evaluate 

and manage 

affected infants 

and children, we 

review the most 

recent evidence 

to better 

characterize 

congenital Zika 

syndrome. 

We reviewed published 

reports of congenital 

anomalies occurring in 

fetuses or infants with 

presumed or 

laboratory-confirmed 

intrauterine Zika virus 

infection. Congenital 

anomalies were 

considered in the 

context of the 

presumed pathogenetic 

mechanism related to 

the neurotropic 

properties of the virus. 

Although the full 

spectrum of 

adverse 

reproductive 

outcomes caused 

by Zika virus 

infection is not yet 

determined, a 

distinctive 

phenotype-the 

congenital Zika 

syndrome-has 

emerged. 

Recognition of this 

phenotype by 

clinicians for 

infants and 

children can help 

ensure appropriate 

etiologic 

evaluation and 

comprehensive 

clinical 

investigation to 

define the range of 

anomalies in an 

affected infant as 

well as determine 

essential follow-up 

and ongoing care. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Miranda%20HA%202nd%5BAuthor%5D&cauthor=true&cauthor_uid=27236271
https://www.ncbi.nlm.nih.gov/pubmed/27236271
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moore%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=27812690
https://www.ncbi.nlm.nih.gov/pubmed/27812690
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4 DISCUSSION 

ZIVAK has neurotropism, especially microcephaly, as an important complication. It has been 

related to prenatal infection by ZIKAV and its infectivity power includes the entire gestational period, 

including peripartum (18, 19). Brazil was the first country to identify a possible relationship between 

ZIKAV infection in pregnancy and the occurrence in newborns with microcephaly, and the first 

documented cases came from the Pernambuco region and subsequently throughout the Brazilian 

Northeast from the second half of 2015. A relevant fact in the retrospective studies is that most of the 

mothers presented symptoms related to ZIKAV infection during the gestational period, such as fever 

of up to 38.5º, pruritic maculopapular erythema, and non-purulent conjunctivitis 

leading researchers to suggest the possibility of mother-to-child transmission of ZIKV leading 

to neurological disorders (20, 21). One of the measures adopted and indicated by the Ministry of Health 

in the protocol for the care of microcephaly cases in Brazil was the ZIKAK test with RT-PCR to be 

collected from the blood and urine of pregnant women to screen for infection in pregnant women older 

than 5 days with fever and skin rash (29). 

A relevant fact is that during the outbreak of infection in the northeastern region of Brazil, 

through an amniocentesis, ZIKAV was identified in the amniotic fluid of two pregnant women, proving 

that the virus can cross the placental barrier and cause infection in the developing fetus. The screening 

test during prenatal care is morphological ultrasound from the 20th week of gestation, and as a 

suggestive aspect of intrauterine infection, they present cerebral calcifications in parenchitemmatous 

and periventricular regions and areas of the thalamus and basal ganglia, agenesis of the corpus 

callosum, alterations of the posterior fossa and ventricle megaliga exvacum accompanied by cerebral 

atrophy culminating in significant craniofacial disproportion ( 3,  22, 23) 

The infection can occur throughout the gestational period and current research reveals that there 

is blockage of maturation and migration of cortical neurons, consequently if the infection occurs 

earlier, that is, in the period of embryogenesis in which important structures are still in formation, there 

is greater structural and, consequently, functional involvement of the fetus. The brain pathology of 

newborns affected by ZIKAV infection closely resembles the neuropathology associated with 

cytomegalovirus, the most notable difference is the distribution of intracranial calcifications, in which 

ZIKAV infections are typically subcortical and periventricular in CMV (24). Such calcifications are 

probably dystrophic and related to cell death by activation of the P53 protein causing necrosis, 

apoptosis, or both (25, 26, 27). 

Other Characteristic is the structural ocular anomaly such as cataracts, intraocular calcifications 

and special attention to chorioretinal atrophy, focal retinal pigment spots and optic nerve atrophy 

anomalies not evidenced in other congenital viral infection. The pathogenesis of ocular lesions is still 

unknown, there is a possible direct cellular damage by ZIKAV as well as by inflammatory sequelae 
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(42). Active chorioretinitis, a possible predecessor of chorioretinal atrophy (28, 29, 30-35).  Retinal 

lesions including well-defined chorioretinal atrophy and macroscopic pigmentation, usually affecting 

the macular region, are unique to ZIKAV infection (32). 

Neurogenic factors that affect the corticospinal tract, motor neurons, or their interactions can 

cause fetal motor abnormalities, leading to decreased movement and contractures involving one or 

more fetal joints, termed arthrogryposis multiple congenita. (36, 42). As a consequence, there are 

articular contractures, but this mechanism is not well understood, case studies and case series show the 

presence of clubfoot, bilateral congenital hip dislocation, partial or total knee dislocation (30, 37 and 

38). 

Regarding the prognosis of these children, there are few medical results in the literature, it is 

known that development is severely compromised. Three infants born after the ZIKAV outbreak in 

French Polynesia and presumed infected in utero had severe neurological sequelae, including motor 

and cognitive impairments, seizures, and swallowing difficulties that lead to failure to thrive; One 

infant had severe vision loss and suspected hearing loss (36). Profound sensorineural hearing loss has 

been reported in one child with characteristic brain imaging findings and positive CSF for ZIKAV 

IgM, (37) and documented sensorineural hearing loss in 4/69 infants with microcephaly and laboratory 

evidence of congenital ZIKAV infection (38). Examination of affected infants showed hypertonia and 

spasticity, irritability manifested by excessive crying, dysphagia and, less frequently, hypotonia.35,36 

Abnormal electroencephalogram activity was observed in 48% of infants with congenital congenital 

ZIKAV infection and 52% had focal or multifocal discharges.36. In addition, tremors and postures 

consistent with extrapyramidal dysfunctions have been reported (39,40-42). 

  

5 CONCLUSION 

Based on the review performed, ZIKAV infection during pregnancy appears to be the cause of 

a recognizable pattern of congenital anomalies that is consistent and odd, although there are many 

similar components in other congenital infections there are some distinguishing features, among them 

severe microcephaly with partially collapsed skull, cerebral cortex with subcortical calcifications,  

macular scarring and pigmentary retinal spotting, congenital contractures, and early hypertonia with 

symptoms of extrapyramidal involvement. Based on the phenotype presented by these children, the 

treatment determined is individualized, and early neurostimulation is essential for better neuronal 

spasticity and to improve the quality of life of these newborns. 
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