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Myocarditis in admitted patients with dengue fever
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Abstract

Purpose Cardiac involvement in dengue fever is underdiagnosed due to low index of clinical suspicion and its contribution
to hemodynamic instability in severe dengue is not well known.

Methods A prospective observational study was conducted among admitted patients > 14 years of age having confirmed
dengue fever. Patients on medications affecting heart rhythm/rate, pre-existing heart disease and electrolyte abnormalities
were excluded. A baseline electrocardiography (ECG), Trop-1 and NT-proBNP were done for all patients. The biomarkers
were measured using enzyme-linked fluorescent assay and recommended cut-off were used. Patients with elevated biomark-
ers underwent 2-dimensional echocardiography. Diagnosis of myocarditis was as per European Society of Cardiology (ESC)
2013 criteria.

Results A total of 182 patients were recruited with mean age of 30+ 12.6 years and 31% were females. Dengue with warn-
ing signs was present in 85 (47%) and severe dengue in 60 (33%) patients. ECG abnormalities were observed in 44 (24%)
patients, biomarkers were elevated in 27 (15%) patients and 11 (6%) patients had echocardiographic abnormalities. According
to ESC 2013 criteria, dengue fever with myocarditis was diagnosed in 13 [7.1% (95% CI 3.4-10.9)] patients. The patients
with myocarditis were more likely to have shortness of breath, bleeding manifestations and higher respiratory rate at baseline.
Clinical features of fluid overload were more common (69% vs. 1.7%, p <0.01) and the duration of hospital stay longer in
myocarditis group (7 +4.3 vs. 4.8 + 1.9 days, p<0.01).

Conclusion Myocarditis among admitted dengue patients is not uncommon and may lead to increased morbidity.
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Introduction

Dengue is one of the most important mosquito-borne dis-
eases in the world [1]. The spectrum of dengue includes
undifferentiated fever to more serious forms of the disease
including dengue with warning signs and severe dengue.
Cardiac involvement although poorly recognised, may not
be infrequent in patients with severe dengue. Since very few
patients with dengue have a formal cardiac assessment, the
frequency of subclinical dengue myocarditis and its relative
contribution to the haemodynamic instability in severe den-
gue is unclear. A range of cardiac abnormalities have been
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reported including myocarditis, pericarditis, conduction
disturbances, tachyarrhythmias and non-specific electrocar-
diographic changes [2—-8]. Literature on the prevalence and
outcomes related to dengue myocarditis is sparse and incon-
sistent due to varied diagnostic criteria. The reported range
of myocarditis varies from 0 to 37.5% of dengue patients.
In a recent study from China, the prevalence of myocardi-
tis in hospitalized dengue patients was found to be 11.3%
and these patients had more severe forms of the disease [9].
A study conducted by Miranda et al. reported evidence of
myocarditis in 2.47% of hospitalized dengue patients [10].
In India a study reported the prevalence of myocarditis in
dengue patients as 37.5% and these patients had a severe
form of disease [11] In another study from India, the most
common cardiac manifestations noted were transient rhythm
abnormalities; however, none of them had myocarditis [12].
This study was conducted to determine the prevalence of
myocarditis in hospitalized dengue patients and to evaluate
their outcomes.

@ Springer


http://orcid.org/0000-0002-8619-7929
http://crossmark.crossref.org/dialog/?doi=10.1007/s15010-020-01500-w&domain=pdf

900

M. Bhatt et al.

Materials and methods

This was a prospective observational study conducted among
admitted patients with confirmed dengue at a tertiary care
center in northern India. The study was conducted between
September to November 2018 and Ethical clearance was
obtained from the Institute Ethics Committee. The diagnosis
of dengue was based on NS1 ELISA/ IgM-capture enzyme-
linked immunosorbent assay (MAC-ELISA). We included
patients > 14 years of age with confirmed dengue, hospi-
talized in the medical wards and medical ICU. Patients on
medications affecting heart rhythm/rate, patients with a pre-
existing heart disease or patients with electrolyte abnormali-
ties potentially affecting heart rate/rhythm were excluded
from the study. Patients admitted to the emergency ward
(<24 h) and Pediatrics wards were also excluded.

Baseline demographic, clinical and laboratory param-
eters were collected. Severity was classified based on WHO
guidelines (2009). A baseline ECG, cardiac enzymes Trop
I and NT-ProBNP were measured for all patients. The
biomarkers were measured using an enzyme-linked fluo-
rescent assay (VIDAS Troponin I Ultra and NT-proBNP,
bioMérieux, France). Trop I was considered to be raised
when serum levels were more than 19 ng/L; NT-proBNP
levels were considered to be elevated when it was more than
450 ng/L (age <50 years), 900 ng/L (age 50-75 years), and
1800 ng/L (age > 75 years). Patients with an elevated tro-
ponin I and/or NT-proBNP levels underwent 2-dimensional
echocardiography. LV ejection fraction < 50% was consid-
ered abnormal. The ESC diagnostic criteria for clinically

suspected myocarditis (2013) were used for the diagnosis of
dengue myocarditis (Table 1) [13]. It uses clinical features
along with (1) characteristic changes on ECG, (2) myocar-
diocytolysis markers, (3) functional and structural abnor-
malities on cardiac imaging [echo/angio/cardiovascular
magnetic resonance (CMR)] and (4) tissue characterization
by CMR. The diagnosis of myocarditis requires clinical fea-
tures and > 1 diagnostic criterion from different categories;
in asymptomatic patients > 2 diagnostic criteria needs to be
fulfilled. All patients were followed up till their discharge/
death.

Statistical analysis: Data was entered into an excel sheet
(MS Excel 2010) and frequencies and mean were calculated.
Statistical analysis was done using Stata 13. The qualitative
variables were compared with Chi-square test or Fisher’s
exact test. Quantitative variables with a normal distribution
were compared using Student’s ¢ test for two-group analysis.
A p value of less than 0.05 was considered as significant.

Results

A total of 206 admitted patients were screened for eligibil-
ity and 182 patients with confirmed dengue satisfying the
inclusion and exclusion criteria were recruited for this study
(Fig. 1). The mean age of patients was 30+ 12.6 years and
31% were females. Dengue with warning signs was present
in 85 (47%) and severe dengue in 60 (33%) patients. The
clinical and laboratory features at presentation are shown
in Table 1.

Table 1 Baseline demographic, clinical and laboratory profile of recruited patients (n=182)

Parameter Overall (n=182) Dengue with myocarditis Dengue without myocardi- p value
(n=13) tis (n=169)

Age (years)? 30.2+12.6 29.9+14.7 302+12.4 0.94
Females (%) 31.3 38.5 30.8 0.56
Males (%) 68.7 61.5 69.2

Duration of fever at presentation (days)* 44+1.7 43+14 44+1.7 0.90
Bodyaches/ myalgia 46.7 30.8 479 0.23
Bleeding manifestations 23.6 46.2 21.9 0.04
Major bleeding 14.8 30.8 13.6 0.09
Pain abdomen 35.7 46.2 349 0.42
Vomiting 55 61.5 544 0.62
Shortness of breath 9.9 92.3 3.6 <0.001
Systolic B.P (mmHg)* 111.9+13.8 102.3+27 112.6+12.1 0.01
Heart rate (beats/min)* 83.4+16.8 95.7+27.3 82.5+154 0.005
Respiratory rate (breaths/min)? 15.5+4.7 24.8+7.8 14.8+3.5 <0.001

All values in percentages except “mean + S.D

Bleeding manifestations included bleeding in any form whether skin bleed or mucosal bleed

Major bleeding was defined as bleeding manifestation in the form of hematemesis, melena, haematuria or vaginal bleeding
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Fig. 1 Patient flow diagram

Out of a total of 182 patients with dengue, 44 (24%)
patients demonstrated some ECG abnormalities. Sinus tach-
ycardia was observed in 30 (16.5%) patients. Sinus bradycar-
dia was observed in 10 (5.5%) and non-specific ST segment
changes were seen in 5 (2.7%) patients.

Cardiac enzymes were elevated in 27 (14.8%) patients
(cTnl in 25 and NT-proBNP in 22). Among these 27 patients
who underwent echocardiography, 11 (40.7%) patients had
echocardiographic evidence of myocarditis. Two additional
patients were classified as having myocarditis based on char-
acteristic ECG findings and raised enzymes as per ESC 2013
criteria. Isolated enzyme elevation was seen in 14 patients.
According to ESC 2013 criteria, dengue fever with myocar-
ditis was diagnosed in 13 [7.1% (3.4-10.9, 95% CI)] patients
(Fig. 1).

The patients with myocarditis were more likely to have
shortness of breath, bleeding manifestations and higher res-
piratory rate at baseline (Table 1).

Clinical features of fluid overload were more common in
myocarditis group [9 (69%) vs. 3 (1.8%), p <0.01]. Hospital
stay was prolonged (7 +4.3 days) in patients with myocar-
ditis compared to those patients without evidence of myo-
carditis (4.8 +1.9 days, p <0.001). There was a total of 5
(2.7%) deaths in the study population. All the patients who
died, had severe dengue with myocarditis.

Discussion

In the present study, 7.1% (3.4-10.9, 95% CI) of admitted
patients with dengue fever had evidence of myocarditis
according to the ESC 2013 criteria. Overall, 24% patients
had abnormalities on electrocardiography; all patients with
myocarditis had characteristic ECG abnormalities. These
patients were more likely to have clinical evidence of fluid
overload and longer hospital-stay.

Few studies have evaluated the prevalence of myocardi-
tis in patients with dengue. In a large study from China, Li
and colleagues found evidence of myocarditis in 11.3% of
hospitalized dengue patients. They also found that patients
with concomitant myocarditis had more severe forms of
the disease [9]. Miranda and colleagues found evidence
of myocarditis in 2.47% of hospitalized dengue patients
[10]. Khongphatthanayothin et al. determined prevalence
of myocardial depression and its effect on clinical severity
in patients with DHF/DSS. They observed ejection frac-
tion < 50% in 13.8% and 36% of patients with DHF and DSS,
respectively. DSS patients with poor ventricular function had
significantly more tachycardia and hepatomegaly. Patients
with lower ejection fraction developed larger pleural effusion
and required more aggressive intravenous fluid resuscitation
[14].

Literature from India on myocarditis in dengue is scarce
with a wide variation in prevalence of myocarditis has been
reported. Sheetal et al. in a study of 100 patients of dengue
fever from South India, did not find any evidence of myocar-
ditis [12]. On the other hand, Arora and colleagues reported
a 37.5% prevalence of myocarditis with a positive correla-
tion with the severity of dengue fever in their patients [11].
Lakshman et al. studied the prevalence of cardiac involve-
ment among fifty admitted dengue patients and reported evi-
dence of myocardial involvement in 16% and 30% patients
based on 2D-echo and biomarker testing, respectively [15].

A few studies have evaluated left ventricular function
in patients with Dengue. Datta et al. in their study on 120
dengue patients reported left ventricular systolic dysfunc-
tion (ejection fraction 35-45%) through echocardiography
in 3.3% of the patients [16]. Wali and colleagues evaluated
ventricular function by echocardiography and radionuclide
ventriculography in patients with Dengue Haemorrhagic
Fever/ Dengue Shock Syndrome. They found evidence of
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global hypokinesia in nearly 71% of their patients. The mean
LV ejection fraction as assessed by radionuclide ventricu-
lography and echocardiography was 41% and 47%, respec-
tively [17]. The wide variation of prevalence of myocarditis
reported is due to different diagnostic criteria being used
across studies. In the present study, we have used standard
criteria as given by European Society of Cardiology.

A wide range of electrocardiographic abnormalities have
been identified in patients with dengue fever. These include
abnormalities of rate, varying degrees of sinoatrial and atri-
oventricular conduction disturbances, supraventricular and
ventricular tachyarrhythmias. Halstead et al. reported myo-
carditis, bradycardia and other arrhythmias as complications
of dengue infection in the endemic and travellers’ population
[18]. In a study conducted by Kularatne et al. in Sri Lanka,
electrocardiographic abnormalities (T inversion, ST depres-
sion, bundle branch blocks) were identified in 62.5% patients
[7]. Universal occurrence of electrocardiographic changes
in patients with dengue fever complicated by myocarditis as
noted by us, has been reported earlier [19]. These findings
are important from the aspect that although not diagnos-
tic, the presence of electrocardiographic abnormalities in
patients with dengue fever must alert the clinician to keep
the possibility of myocarditis in these patients. Since a large
number of dengue patients are handled by primary care
centres in resource limited countries, a screening electro-
cardiography seems an attractive prospect to identify those
patients who may be at a higher risk for complications and
thereby permit the referral of such patients to higher centres.

Miranda et al. reported elevation of cardiac biomarkers in
15% among 81 recruited patients. Among these 12 patients,
4 had abnormalities on echocardiography [10]. In a study
conducted by Arora et al. on 120 dengue patients, elevation
of cardiac biomarkers was found in 36.7% of patients, of
which both CK-MB and Troponin I were elevated in 23.3%,
only CK-MB was elevated in 10% and only Troponin I was
elevated 3.3% of patients. None of these patients had any
abnormality on echocardiography [11]. In our study, cardiac
enzymes were elevated in 14.8% patients, of which 40.7%
patients had echocardiographic abnormalities and diagnosed
as having myocarditis.

There are a number of important limitations of the pre-
sent study. Our study being an observational study has no
comparator group or adjusting for confounding; therefore,
it lacks power to discover association. We did not perform
contrast-enhanced magnetic resonance imaging or endomyo-
cardial biopsy for diagnosis of myocarditis in our patients.
As majority of these patients had warning signs and severe
dengue including major bleeding manifestations, any inva-
sive or time-consuming investigations would have adversely
affected clinical management, hence these were not per-
formed. The patients with myocarditis were not followed-
up as a part of this study to look for any persisting cardiac
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dysfunction. Furthermore, being a tertiary care referral cen-
tre, an over-reporting due to referral bias cannot be ruled out,
hence sample size of our study may not be truly representa-
tive of the population. Myocarditis in a severely ill patient
may be due to multiple factors particularly co-infections in
a tropical country, drugs, etc.; however, none of our patients
were diagnosed with any co-infections. Finally, consecutive
patients could not be screened as many patients were admit-
ted briefly (<24 h) in emergency wards and children (< 14
years) were excluded.

Conclusion

Myocarditis among admitted dengue patients is not uncom-
mon and may lead to increased morbidity. There is a need to
have an algorithm for suspicion and diagnosis of myocarditis
among patients with dengue fever.
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