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Cardiac manifestations of dengue fever in pediatrics age group
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ABSTRACT

Background: Dengue infection is a serious public health concern in tropical and subtropical regions of the world. Cardiac involvement is
a known but rare complication of dengue. Electrocardiogram (ECG) and 2D echocardiogram (ECHO) are preferred non invasive instant
diagnostic tool to evaluate the status of heart in dengue infection. Objectives: The present study was carried out to confirm the cardiac
manifestation in dengue fever, along with its correlation with the severity of the disease. Materials and Methods: A total of 60 subjects
were included over a period of 1-year time from inpatient and outpatient departments presenting with clinical features suggestive of dengue
and further confirmed by positive serology test of [gM and/or NS1 antigen by rapid and/or by ELISA method. Cardiac manifestations were
analyzed with the help of ECG and 2D ECHO in all serologically confirmed cases. Results: 16 out of 60 cases had cardiac findings in
the form of tachycardia, bradycardia, and myocarditis. ECG showed some nonspecific findings like sinus tachycardia followed by sinus
bradycardia. Myocarditis diagnosed by ECHO as ejection fractions <50% was observed in four cases of dengue with warning sign and
in one of severe dengue, while mild TR was seen in three cases of dengue with a warning sign, two cases of probable dengue, and one
case of severe dengue. Conclusion: This study showed that cardiac involvement of dengue infections runs a benign course without any

complications. Early diagnosis, strict monitoring, and prompt supportive management reduce the mortality rate in dengue.
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engue fever is an acute febrile infectious disease caused by
Dany of the four subtypes (1, 2, 3, and 4) of the virus from the
genus flavivirus, called dengue virus. The highest incidence
of dengue is seen in Southeast Asia, including India, and American
tropics. Dengue is transmitted by mosquitoes of the genus Aedes,
widely distributed in subtropical and tropical areas of the world [1].
Clinical classification of dengue has been revised by WHO in the
year 2009, including three categories — dengue without warning
sign, dengue with a warning sign, and severe dengue [2]. Severe
dengue infections may give rise to many complications such as liver
failure, disseminated intravascular coagulation, encephalopathy,
myocarditis, acute renal failure, and hemolytic uremic syndrome [3].
Various studies have quoted several cardiac manifestations of
dengue infections such as sinus bradycardia, transient AV block,
transient ventricular arrhythmias, myocarditis, and pericardial
effusion [4,5]. At one end of the clinical spectrum, subjects are
asymptomatic or have mild cardiac symptoms despite relative
bradycardia, transient atrioventricular block, and/or ventricular
arrhythmia. While at the other end, subjects may experience
acute pulmonary edema and/or cardiogenic shock due to severe
myocardial cell damage with left ventricular failure [6].
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Although there is a paucity of data regarding the cardiac
manifestation of dengue, the incidence of cardiac manifestation
in various studies ranged from 16.7% to 71%, including cardiac
failure, electrocardiogram (ECG) changes (sinus bradycardia,
sinus tachycardia, and T wave inversion), 2D echocardiography
(2DEcho) changes (reduced ejection fraction), and elevated cardiac
enzymes (Troponin T, CK MB) [4]. This study was conducted to
demonstrate the cardiac manifestations of dengue fever along with
the correlation of severity of illness with cardiac findings.

MATERIALS AND METHODS

This observational cross-sectional study was conducted in
a tertiary care center in north India from October 2017 to
September 2018. Subjects were recruited among the cases from
the inpatient and outpatient department presenting with clinical
features suggestive of dengue and further confirmed by positive
serology test of I[gM antibody and/or NS1 antigen by rapid and/or
ELISA method. All cases during one season were considered for
enrolment after obtaining ethical clearance from the institutional
review board. However, 60 consecutive subjects whose parents
gave consent and who could be investigated were included in the
study.
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The inclusion criteria followed was age group <I8 years,
fulfilling WHO clinical criteria of dengue and confirmed
by serology (NSI and/or IgM), and evaluation of cardiac
manifestations by ECG and 2D ECHO in dengue cases. Subjects on
medications affecting the heart rate/rhythm, those with the history
of preexisting heart disease, those with electrolyte abnormality
affecting heart rate/rhythm, those with mixed infections, and with
abnormal genetic conditions were excluded from the study.

The patient information was recorded and included in
predesigned pro forma. The demographic indices, for example,
age, sex, and address, along with clinical data, including the
duration of fever, associated symptoms, vital signs, and general
and systemic examination, were recorded. The cardiac evaluation
by ECG and 2D ECHO were performed in all the cases.

The data were collected and entered in MS Excel 2010. Statistical
analysis was performed using SPSS software version 23. Quantitative
data were analyzed in the form of a percentage. As data did not
follow the curve of normality, so Pearson Chi-square test was used to
compare data. p value of <0.05 was taken as statistically significant.

RESULTS

A total of 60 subjects, including 36 (60%) males and 24 (40%)
females, were recruited for analysis. The maximum number (53%)
of cases belonged to the age group of 10-15 years, whereas the
least number (21%) of subjects belongs to the age group below
5 years, with the youngest subject being a year old. According
to the WHO classification, all subjects were classified into three
categories. The maximum number of subjects, that is, 39 (65%),
belonged to “dengue with warning signs” category followed
by 19 (31.7%) subjects in “probable dengue” category. Only
2 (3.3%) subjects were classified under “severe dengue” category.

The most common symptom (Table 1) in probable dengue
was vomiting in 84% cases, whereas that in dengue fever with
warning sign was pain abdomen in 82%. Almost half of the
cases in all three categories had rashes; bleeding manifestation
was less observed in probable dengue and dengue with warning
sign; however, both the severe dengue subjects had bleeding
manifestations. Almost half of the cases of probable dengue and
dengue with warning sign and both the cases of severe dengue
had body pains.

Electrocardiography (ECG) of dengue fever manifested sinus
tachycardia as the most common (45%) finding followed by sinus
bradycardia (10%), as evident in Table 2. Abnormality in ECG
was commonly seen in the older age group, while the youngest
subject of 1 year old had normal ECG. Other ECG changes like
ST elevation and tall T wave and right axis deviation were also
noted in very few subjects. None of the subjects had arrhythmia.
The ECG changes revealed a significant correlation between the
three groups indicating a more severe category with more ECG
manifestations.

2D Echo findings in dengue fever have been categorized on
severity scale in Table 3, revealing mild tricuspid regurgitation
(TR) in three cases of dengue fever with warning sign and two
cases of probable dengue category. Hypokinesia denoted by
an ejection fraction of less than 50% was found in four (10%)
subjects of dengue fever with warning sign followed by one
case in severe dengue. Out of two cases of severe dengue, one
had hypokinesia, the other had mild TR. Pearson Chi-square
test between 2D Echo and severity of dengue was applied and
p value was found to be highly significant (0.000), indicating
observation of more notable 2D Echo findings in severe dengue
cases.

Table 1: Symptoms of dengue fever and comparison between all three categories

Symptoms Probable dengue (n=19) Dengue with warning signs (n=39) Severe dengue (n=2)
Fever 19 (100) 39 (100) 2 (100)
Vomiting (n=47) 16 (84.2) 30 (77) 1 (50)
Pain abdomen (n=34) 0 32(82) 2 (100)
Body pains (n=28) 10 (52.6) 16 (41) 2 (100)
Rashes (n=25) 8 (42) 16 (41) 1 (50)
Bleeding manifestation 2 (10.5) 15 (38.5) 2 (100)

Table 2: Electrocardiography (ECG) in dengue cases

ECG Probable dengue (n=19) Dengue with warning signs (n=39)  Severe dengue (%) (n=2) Total (n=60) p value
Right axis deviation 1(5) 1(3) 0 2(3) 0.014
Sinus bradycardia 0 5(13) 1(50) 6 (10)

Sinus tachycardia 5(26) 21 (54) 1(50) 27 (45)

ST elevation 0 4 (10) 0 4(6)

Tall T wave 0 1(3) 0 1(2)

Total 40

Table 3: ECHO in dengue cases

ECG Probable dengue (n=19) Dengue with warning signs (#=39) Severe dengue (%) (n=2) p value
Ejection fraction (<50%) 0 4 (10) 1 (50) 0.000
Mild tricuspid regurgitation 2 (10.6) 3(7.8) 1 (50)
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DISCUSSION

This was an observational study on clinical as well as cardiac
manifestations of dengue fever, along with its severity. This study
included 60 subjects out of which 60% were males and 40%
were females and the ratio was found to be 1.5:1, comparable to
other studies by Sahana et al. [7] where they found similar male
preponderance with the ratio of 2.1:1.

According to the WHO classification, all subjects are classified
into three categories. About 65% subjects belonged to “dengue with
warning signs” category followed by 31.7% patients in “probable
dengue” category. Only two (3.3%) cases were under “severe
dengue” category. A similar observation was made by Jain et al. [8],
except they had a higher number (12.3%) of severe dengue cases.
Contrary to our study, Siddappa et al. [9] and Srinivasa et al. [10]
found the maximum number of cases belonging to the probable
dengue category followed by dengue with warning sign and least
number of cases in the severe dengue category.

Fever, the universal symptom, was followed by vomiting in
78.3% of cases, similar to the study done by Srinivasa et al. [10]
who observed vomiting in 61.1% cases. Contrary to the findings
of our study, Jain et al. [8] observed vomiting as the third common
clinical manifestation only in 46.1% cases. Further categorizing
on the basis of severity, vomiting was seen in 84.2% of probable
dengue subjects, followed by 77% of subjects of dengue with
warning signs, and only 50% cases of severe dengue cases. Contrary
to our study, varying results have been seen by Srinivasa et al. [10]
as 78% cases in dengue with warning sign, 76.1% severe dengue
cases, and 44.9% probable dengue cases had vomiting.

In this study, ECG was done in all the cases and correlation
was found between ECG findings and severity of dengue.
Nonspecific ECG abnormalities in the form of ST elevation and
tall T wave were observed in 8% subjects, contrary to 12% by
Kalpana et al. [11] and 30% by Wali ef al. [4]. Sinus tachycardia
was observed in 45% of cases and sinus bradycardia in 10% cases,
deviation from our results had been observed by Gnanumuthu
et al. [12], who observed tachycardia in 10.5% and bradycardia
in 2% cases and Gupta et al. [13], who observed tachycardia in
14% and bradycardia in 18% cases. None of the subjects had
any arrhythmia, which is similar to the study by Kirawittaya
et al. [14], who could not find a single case of arrhythmia out of
181 cases. However, Sidappa ef al. [9] observed supraventricular
tachycardia (SVT) in 1 out of 39 cases.

A transient decrease in ejection fraction, which improves
with time, is known to occur in patients with dengue fever. These
changes are mild and self-limiting in the majority of cases. In our
study, ejection fraction < 50% was found in five cases (8%) out of
60, which is comparable to Kirawittaya et al. [14], but far less than
of 25% seen by Sidappa et al. [9] and 16.7% by Kabra et al. [15].
Mild TR has been observed in six (10%) cases, of which three
belonged to dengue with warning sign, two were cases of probable
dengue, and one of severe dengue category, which was higher than
that observed by Kalpna et al. [11] who demonstrated mild TR
in 1 out of 200. None of our subjects had congestive heart failure
or pericardial effusion, similar to most studies [13,15]; however,

Sidappa et al. [9] and Kirawittaya et al. [14] reported pericardial
effusion in one and seven cases, respectively.

This study had a few limitations. The sample size was not
sufficient to draw significant conclusions, further compounded by
very few subjects in the severe dengue category. Cardiac enzymes,
the marker of acute myocardial injury, could not be estimated due
to financial constraints. Furthermore, the follow-up of subjects
and their investigations could not be done.

CONCLUSION

Significant cardiac manifestations in dengue fever are rare. Before
endorsing this fact clinicians should not dissuade from investigating
a dengue case, especially severe category for cardiac manifestations.
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