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ABSTRACT 

Objective: To describe the primary cardiovascular disorders manifested in patients infected with the 
Zika virus and understand the pathophysiological process.  
Methods: This integrative literature review occurred in January 2021 through the PICO strategy, 
which answered the guiding question: “What are the main cardiovascular disorders manifested in 
patients infected with Zika virus?” For this, a time interval of 5 years was defined, using the 
descriptors “Zika Virus”,“Heart” and “Cardiovascular Diseases” in English, Portuguese and Spanish. 
The contemplated databases were MEDLINE, LILACS, and BDENF.  
Results: There were a total of 77,872 articles, of which, after the exclusion and inclusion processes, 
it was summarized in eight articles included in this review. The main cardiovascular findings present 
were apical muscular ventricular septal defect and ostium secundum, in addition to atrial fibrillation 
and heart failure with reduced ejection fraction.  
Conclusions: Further studies with more robustness that clearly establish the mechanism of cellular 
tropism for cardiac muscle cells and involve the pathophysiological process of cardiac alterations 
more clearly and reliably are needed.
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RESUMO 

Objetivo: Descrever os principais acometimentos cardiovasculares manifestados em pacientes 
infectados por Zika vírus, bem como entender o processo fisiopatológico.  
Métodos: Trata-se de uma revisão integrativa de literatura que ocorreu em janeiro de 2021, através 
da estratégia PICO, o qual visou responder a questão norteadora “Quais os principais acometimentos 
cardiovasculares manifestados em pacientes infectados por Zika vírus?” Para isso delimitou-se 
intervalo temporal de 5 anos, sendo usado os descritores “Zika Vírus” (“Zika Virus”), “Coração” 
(“Heart”) e “Doenças cardiovasculares” (“Cardiovascular Diseases”), nos idiomas inglês, português 
e espanhol. Para a pesquisa, as bases de dados contempladas foram MEDLINE, LILACS e BDENF.  
Resultados: Totalizou-se 77.872 produções, das quais, após os processos de exclusão e inclusão, 
resumiu-se em oito produções inclusas nessa revisão. Entende-se que os principais achados 
cardiovasculares presentes foram a comunicação interventricular muscular apical e ostium 
secundum, além de fibrilação atrial e insuficiência cardíaca com fração de ejeção reduzida.  
Conclusões: Salienta-se a necessidade de novos estudos com mais robustez que estabeleçam 
claramente o mecanismo de tropismo celular para as células musculares cardíacas e que envolvam 
com maior clareza e fidedignidade o processo fisiopatológico das alterações cardíacas. 

INTRODUCTION 

Zika virus, transmitted by Aedes aegypti 
mosquitoes, was identified in Rhesus monkeys in the Zika 
forest, located in Uganda. The first human infections 
were reported in 1950 in Uganda and the United Republic 
of Tanzania and had its transmission restricted to the 
African continent for about 30 years. Later, in 2007, 
there was the first report of a small outbreak in a 
territory in Oceania. Since then, Zika Virus (ZIKV) 
infections have been reported epidemically around the 
world1,2. 

In mid-2014 and 2015, Brazil was the epicenter of 
the epidemic that affected 27 Federated Units of the 
country. Approximately 80 countries have confirmed 
their exposure to the virus, estimating the occurrence of 
1.5 million cases between 2015 and 20163. In Brazilian 
territory, this epidemic was marked by symptoms never 
before described in the scientific literature, requiring 
numerous studies and research to decipher the history 
of the disease and the virus behavior. The symptoms 
found, mainly in newborns, called Congenital Zika Virus 
Syndrome (CZVS), corresponded to a set of congenital 

defects found among fetuses and babies infected during 
pregnancy, such as severe microcephaly, reduced brain 
tissue, eye abnormalities, congenital contractures, early 
muscle hypertonia, and extrapyramidal symptoms4-7. 
The transmission mechanism is depicted in Figure 1. 

In addition to these symptoms, the infected 
individual may experience muscle fatigue, dyspnea, and 
heart palpitations. Researchers have suggested a 
relationship between viral infection and changes in  the 
human cardiovascular profile3,7,8. Karina Carta was one 
of the most influential authors describing cardiac 
alterations in patients infected with ZIKV; her studies 
point to patients with heart failure and cardiac 
arrhythmias9. 

Given the need to deepen and prove the 
association of ZIKV with cardiovascular alterations, as 
well as to understand the pathophysiological process, it 
is necessary to identify the available evidence in the 
scientific literature about the infection of this virus and 
the association of cardiovascular abnormalities to 
develop public policies to track and follow-up infected 
individuals.

Figure 1 — Mechanism of transmission of the Zika Virus. 

PALAVRAS-CHAVE 

Anormalidades 
cardiovasculares 

Cardiologia 
Infecção por Zika virus 



Rezende LDA et al. Rev Cienc Saude. 2022;12(1):47-53   49 

METHODS 

This is an integrative literature review, based on 
the rules of Botelho et al., conducted in six different 
steps: 1st) identification of the topic under study and 
elaboration of the guiding question, 2nd) production of 
the inclusion and exclusion criteria, 3rd) identification 
of the studies, 4th) categorization of the selected 
studies, 5th) interpretation of the results and 6th) 
presentation of the review/knowledge synthesis10. 
Moreover, the article selection steps were represented 
using the PRISMA-ScR Guidelines for scoping reviews11. 

Studies in Spanish, English, and Portuguese were 
selected from the following databases: 
MEDLINE/PubMed (Medical Literature Analysis and 
Retrieval System Online), LILACS (Latin American and 
Caribbean Literature on Health Sciences Information), 
and BDENF (Base de Dados de Enfermagem). The search 
strategy was independently designed and conducted by 
two experienced authors. The following Descritores em 
Ciências da Saúde (DeCS)/Medical Subject Headings 
(MeSH) were used: "Zika Virus" ("Zika Virus"), "Coração" 
("Heart") and "Doenças Cardiovasculares" 
("Cardiovascular Diseases"), separated by Boolean 
operators, where the search method was summarized in 
the following: "Zika Virus" AND "Heart" OR 
"Cardiovascular Diseases". 

To follow the described steps, this study sought 
to identify the articles that addressed the cardiovascular 
complications of patients with ZIKV, through the guiding 
question, based on the PICO protocol: P - Population, I - 
Intervention, C - Comparison, O - Outcome: "What are 
the main cardiovascular disorders manifested in patients 
infected with Zika virus?", described in Table 1. The 
primary outcomes included the identification of cases of 
ZIKV with cardiovascular alterations. 

Studies with a maximum of five years of 
publication, in English, Spanish, or Portuguese, and all 
types of studies with full text available or not, were 
included. Additionally, case reports, classic original 
articles, clinical study, clinical trial, meta-analysis, 
randomized controlled trial, and systematic review were 
included in the search. After applying the described 
filters, the studies to be used were identified through 
selection by title, abstract, and thorough reading. 
Productions that did not contemplate the described 
guiding question and works classified as books, 
documents, preprints, and duplicate articles were 
excluded.  

Due to the high number of articles found in the 
databases, the research was uploaded to the software 
Rayyan – Intelligent Systematic Review to facilitate  the 

Table 1 — Descriptors used for the acronym PICO. 

Item Descripto 

“Population” Population with a positive diagnosis of 
Zika virus 

“Intervention” Clincal cardiac assessment 

“Comparison” Healthly patients 

“Outcome” Assessment of cardiovascular 
involvement 

mechanism of exclusion of articles to compose the 
manuscript. Besides, two authorswere determined as 
double-blind reviewers to analyze the articles in the 
forms. When there was no consensus between the 
authors, the author, a professor at a Federal University 
with a Ph.D. in Collective Health, who has experience in 
integrative and systematic reviews, was contacted for 
the ultimate decision. 

After reading and selecting the articles, they 
were summarized according to the year of publication, 
authors' names, the title of publication, journal of 
publication, cardiovascular alteration, language, and a 
brief conclusion about the article's content, determined 
as step number 4. 

Additionally, the level of evidence shown in each 
article included in this review was analyzed, aiming to 
bring greater methodological rigor and benefits to the 
research. To analyze the level of evidence, GRADE 
System was used, which defines the levels as High, 
Moderate, Low, and Very Low12.  

RESULTS 

In total, 77,872 publications regarding cardiac 
alterations and infectious profiles by ZIKV were found in 
the databases used in this research. Exclusions were 
performed by repeated articles (7,536), exclusion of 
works through the title due to the non-contemplation of 
the guiding question (70,270), and exclusion through the 
abstract and complete reading (58) totaling 8 for 
inclusion in this review (Figure 2). 

Concerning the published language, all 
productions were in English. Among the years of 
publication, 50% were from 2017 (n = 4), 25% from 2018 
(n = 2) and 25% from 2020 (n = 2). As for the content, all 
confirmed the correlation between ZIKV infection and 
cardiovascular manifestations; however, none clearly 
established its pathophysiological criteria. 

The main cardiovascular findings were limited to 
hypoplastic left heart syndrome (n = 2), myocarditis (n = 
2), interatrial communication (atrial septal defect - ASD) 
(n = 2), interventricular communication (ventricular 
septal defect – VSD) (n = 1), alterations in cardiac 
rhythmic and conduction (n = 2), heart failure (n = 2), 
increased risk of systemic arterial hypertension (n = 1), 
ostium secundum (n = 1) and patent ductus arteriosus (n 
= 1). 

Based on the methodology of the analyzed 
articles, several studies with low or moderate level of 
evidence (LE) were found: case report (n = 3; 37.5% / 
LE: Very Low), literature review (n = 2; 25% / LE: Very 
Low), retrospective study (n = 1; 12.5% / LE: Moderate), 
cross-sectional study (n = 1; 12.5% / LE: Moderate) and 
laboratory study (n = 1; 12.5% / LE: Low). 

By understanding the need to check the 
qualification of the journals used in this review so that 
we can consider the robustness of the study, their 
impact factors were also evaluated: Virology Journal 
(2,464), Neonatology (2,742), PLoS One (2,740), PLoS 
Neglected Tropical Diseases (3,885), Journal of the São 
Paulo Institute of Tropical Medicine (1,460) and 
European Journal of Prevention Cardiology (5,640), all in 
English. Table 2 demonstrates the findings and the main 
characteristics of this review.
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Figura 2 — Fluxograma de seleção dos artigos. 

DISCUSSION 

Among the main points of this review, we should 
consider the low evidence found in the selected articles, 
highlighting the importance of research associating 
cardiovascular abnormalities with ZIKV infection. 
Moreover, the cardiovascular alterations in patients with 
ZIKV are totally heterogeneous, being summarized in 
cardiac electrical conduction alterations, inflammatory 
alterations of the myocardial tissue, cardiac hypoplasia, 
ASD and VSD, besides significant pressure alterations. 

The possibility of cardiac alterations during ZIKV 
infection could be hypothesized from observing 
manifestations of other arboviruses, such as Dengue. 
Nevertheless, when compared to this disease, ZIKV has 
a smaller range of clinical signs and symptoms13. 

Studies demonstrated the viral tropism and 
pathophysiology, which is possibly related to the 
changes in the cardiovascular profile of these patients. 
The AXL receptor tyrosine kinase is among the most 
studied receptors concerning ZIKV entry into neural 
progenitor cells. The virus binds to the specific Gas6 to 
interrupt the growth of the phosphatidylserine pathway 
on the viral membrane and, consequently, binds to 
AXL14,15. Rossi et al. demonstrated that ZIKV infects fetal 
cardiac mesenchymal stromal cells (fcMSCs) via the AXL 
receptor, promoting cell death. This AXL receptor-
mediated entry could be linked to cardiovascular 
alterations13,16. 

ZIKV infection can be asymptomatic or 
symptomatic, with a self-limited course lasting four to 
seven days, and the main clinical manifestations are 

briefly elucidated in Table 3. 
In 2017, nine adult patients diagnosed with ZIKV 

were reported, where they had cardiovascular 
manifestations during the disease, these being 
arrhythmogenic alterations and heart failure with 
reduced and preserved ejection fraction17. 

A study was conducted with 120 children aged 
between 1 and 376 days, with confirmed fetal exposure 
to ZIKV. The neonatal cardiovascular evaluation was 
performed, including a complete clinical examination, 
2D transthoracic, and M-mode echocardiography with 
pulsed and continuous Doppler and color Doppler. 
Approximately 48 neonates were diagnosed with some 
cardiovascular alteration observed on echocardiogram. 
In approximately 70% of the 48 neonates, Patent 
Foramen Ovale (PFO) was the most common abnormality 
on ECHO. Another finding, with a lower incidence, was 
Patent Ductus Arteriosus (PDA) in six patients. The 
cardiac alterations found in this article corroborate the 
hypotheses of the possibility of cardiovascular damage 
in neonates infected vertically by ZIKV; however, with a 
smaller number, such as atrial septal defects (ostium 
secundum), physiological tricuspid regurgitation, and 
pulmonary arterial hypertension. In this research, 
approximately 11% of cardiac abnormalities were 
noted8. 

Furthermore, another descriptive study analyzed 
a sample of 15 newborns by cardiac Holter and found no 
records of alterations such as supraventricular or 
ventricular extrasystoles, QT interval blocks or changes, 
conduction pauses, or junctional rhythm. Nonetheless, a 
significant difference in the standard deviation values of
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Table 2 — List of selected articles. 

Title Author Journal, Year Study type Cardiovascular involvement 

Atrial fibrillation in a patient 
with Zika virus infection. 

Abdalla et al. 
13

Virol J, 2018 Case report Atrial fibrillation 

Is There More to Zika? 
Complex Cardiac Disease in a 
Case of Congenital Zika 
Syndrome. 

Angelidou et 
al.14 

Neonatology, 
2017 

Case report Hypoplastic left heart syndrome 
with mitral and aortic atresia, 
severely hypoplastic aorta, 
moderate tricuspid regurgitation, 
and moderate right ventricular 
dysfunction 

Echocardiographic findings in 
infants with presumed 
congenital Zika syndrome: 
Retrospective case series 
study. 

Calvacanti et 
al.15 

PLoS One, 2017 Retrospective 
study 

IVC, ostium secundum, 
hemodynamically insignificant 
small apical muscular ASD and an 
infant with dyspnea had a large 
membranous ASD 

Association of Zika Virus with 
Myocarditis, Heart Failure, 
and Arrhythmias: A 
Literature Review. 

Minhas et 
al. 7 

Cureus, 2017 Literature 
review 

Myocarditis, heart failure and 
arrhythmias 

24-hour Holter findings in
infants with in-utero
exposure to the Zika virus: a
series of cases.

Orofino et 
al.16 

Rev Inst Med 
Trop S Paulo, 
2020 

Case report Increased risk of hypertension 

Cardiac findings in infants 
with in utero exposure to 
Zika virus- a cross sectional 
study. 

Orofino et 
al.8 

PLoS Negl Trop 
Dis, 2018 

Cross-
sectional 
study 

ASD, IVC, patent ductus arteriosus 

Characterization of Zika virus 
infection of human fetal 
cardiac mesenchymal stromal 
cells. 

Rossi et al.17 PLoS One, 2020 Laboratory 
study 

Hypoplastic left heart syndrome 

Useful strategies for the 
emerging of Zika pandemic 
and its silent cardiovascular 
complication 

Krittanawong 
et al.18 

Eur J Prev 
Cardiol, 2017 

Literature 
review 

Myocarditis 

IVC: interventricular communication. ASD: Atrial septal defect. 

Table 3 — Typical manifestations of Zika virus infection. 

Viremic symptoms 
and signs 

Pregnancy 
changes 

Autoimmune 
conditions 

Asymptomatic. 
Fever, skin rash, 

arthralgia, 
abdominal pain, 
diarrhea and 
meningoencephalitis 

Microcephaly 
Fetal death 
Congenital 
Zika virus 
syndrome 

Guillain-Barré 
syndrome 

Transverse 
myelitis 

the intervals was reported between two consecutive R 
waves throughout the Holter "clean trace" time (SDNN) 
and in the RR values, which may indicate a possible 
development of cardiovascular comorbidities in the long 
and medium-term. Additionally, this factor may indicate 
a possible sudden infant death syndrome (SIDS)18. 

The presence of cardiac alterations, such as those 
described above, related to an abnormality of the 
cardiac chamber architecture was corroborated through 
a retrospective observational study, where 103 children 

with congenital Zika syndrome were examined, of whom 
13.5% had ostium secundum-type interatrial 
communication (atrial septal defect), apical muscular 
VSD and membranous VSD13. Moreover, abnormalities 
were indicated in two other case reports. In a report, a 
49-year-old man infected with ZIKV manifested cardiac
electrical abnormalities of the atrial fibrillation type19; 
in another, cerebral cortical calcifications and 
hypoplastic left heart syndrome in a neonate were 
reported using Fetal Ultrasonography (FUS)20. 

Since ZIKV infection can often cause 
cardiovascular alterations, it becomes crucial to develop 
a specific screening in cases of suspected infection to 
identify possible cardiovascular complications to 
prevent new incidences of heart disease related to ZIKV 
infection. Examinations such as echocardiograms or 
electrocardiograms should be carried out to eliminate 
suspicions of heart dysfunction or diseases and guide 
better propaedeutic for treatment21. 

Carta et al.9 introduced in the literature findings 
implying the gender dichotomy during cardiovascular 
manifestations of ZIKV. Their prospective study 
consecutively evaluated 18 patients with acute 
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myocarditis after ten days of illness onset, and physical 
and laboratory examinations were conducted, including 
Zika confirmation, electrocardiogram, echocardiogram, 
coronary arteriography, and cardiac magnetic resonance 
imaging. The authors reported a significant 
predominance of women (n = 13 / 68%), where only one 
had a positive pregnancy test. It was noted that 7 of the 
13 observed patients developed heart failure (5 women 
and 2 men), 6 with reduced ejection fraction, 1 with 
preserved ejection fraction and moderate to severe 
pericardial effusion. Furthermore, the 
electrocardiographic alterations were substantial, noted 
in 94% of the patients with conduction disorders: atrial 
tachycardia, atrial fibrillation, and ventricular 
arrhythmias.  

Much has been done to understand the various 
implications of the viral infection; however, all articles 
point to a need for more robust studies that involve the 
pathophysiological process of cardiac alterations in 
virus-infected patients in a clearer and more reliable 
way. Besides, there is unquestionable need for research 
that addresses the treatment and prevention, 
pharmacological or not, of how to avoid the structural 
changes described. 

After discussing the article's results, it is 
understood that the manuscript has substantial 
limitations, such as the high presence of productions 
with low to moderate level of literary evidence, with 

possible lack of coverage of other productions with the 
used descriptors. 

CONCLUSION 

In most of the studies in this review, some findings 
corroborate the hypotheses of cardiac alterations in 
cases of ZIKV infection, the most common being: apical 
muscular interventricular communication (ventricular 
septal defect) and ostium secundum-type interatrial 
communication (atrial septal defect), as well as heart 
failure with reduced ejection fraction.These 
contributions make us believe in a possible relationship 
between the development of cardiovascular diseases in 
the medium and long-term and other alterations 
manifested in adult patients, such as heart rhythm 
disturbances of the atrial fibrillation type, contribute to 
the data of this statement.  

The cardiovascular alteration present mainly in 
women suggests a partial preference for the female 
gender; however, we did not find the primary viral 
mechanism for such a characteristic in our search. It is 
necessary to conduct further research regarding 
epidemiological data of the viral characteristics of ZIKV 
infection in synergy with cardiovascular alterations.
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