Myocarditis in three patients with dengue virus type DEN 3 infection

Dengue fever is caused by four dengue virus sero-
types, DEN 1, 2, 3, and 4 which are antigenically related,
closely [1]. Myocarditis and cardiac dysfunction are
recognised complications of dengue fever, but very few
studies have identified the causative dengue virus (DEN)
type [2]. We report three cases of DEN 3 who had signif-
icant cardiac dysfunction suggestive of myocarditis in
an outbreak of dengue fever in Kandy, Sri Lanka in
April 2005.

Blood samples were obtained within four days of the
onset of fever and subjected to RT-PCR-AGE (Agarose
gel electrophoresis) assay and Semi-nested—PCR-AGE
assay [3]. Acute sera were tested for IgM antibodies using
MAC-ELISA and rapid strip test to detect high titres of
both IgM and IgG.

Case 1

A 37-year old male medical doctor was admitted
with high fever, headache, myalgia and nausea for 3 days.
Pulse rate was 74/min, regular, low volume and blood

pressure was 100/70 mmHg. He had no clinical evidence
of bleeding. He felt tiredness and intermittent chest dis-
comfort. Investigations are shown in Tables 1 and 2. On
the 4th day of fever he collapsed while straining at micturi-
tion with bradycardia of 38 beats per min and blood pres-
sure 80/50mmHg. He was resuscitated and the ECG
showed ST segment changes which reverted in five hours.
The fever lasted for 5 days and ECG changes reverted to
normal on the 10th day of illness. Repeated 2-dimensional
echocardiograms were normal.

Case 2

A 32-year old woman was admitted with fever,
headache, myalgia and nausea of one day’s duration.
Pulse rate was 126/min and blood pressure dropped to
84/56 mmHg on the second day of fever. There was no
evidence bleeding or effusions. The ECG showed sinus
tachycardia with an abnormal ST segment (Table 1). She
became stable on the 4th day and the ECG reverted to
normal on the 6th day of illness.

Table 1. ECG, echocardiography, serology and dengue virus type in the patients

Case Ist ECG 2nd ECG Lowest Ef* ELISA RT-PCR**
(%) test
1 3rd day. T inversion L1, V1-V6; 4th day. ST elevation L1, avL, V2-V5; 53 IgM DEN 3
FlatT 11, 111, avE, avL ST depression 11, 111, avF
2 2nd day. ST depression V4-V6; Same as first ECG 56 IgM DEN 3
T inversion 11, 111, avF
3 2nd day. T inversion 111, avE, V1 3rd day. T inversion V2-V5, Flat T 11, V6 59 IgG DEN 3

*Ef = ejection fraction measured using echocardiography
**RT-PCR = Reverse transcriptase
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Table 2. Haematological and biochemical investigations of the patients

Case Troponin T AST ALT Lowest WBC Lowest platelet PCV
(Units/l) (Units/l) (x10°/1) count (x10°/]) (%)

1 + 88 Normal 1.9 100 34-45

2 - Normal Normal 1.8 96 35-39

3 + 342 302 2.2 94 36-39

AST = aspartate transaminase, ALT = alanine transaminase (normal <40 U/l), PCV = packed cell volume

Case 3

A 31-year old woman nursing officer was admitted
with fever, headache, myalgia, nausea and vomiting for
2 days. Pulse rate was 68/min and the blood pressure
was 140/80 mmHg. Her ECG was abnormal on admis-
sion (Table 1) and reverted to normal on the 8th day.

Discussion

We describe 3 cases of myocarditis caused by DEN
3 virus. The importance of this study is in the identi-
fication of the causative virus type as DEN 3 for the
first time in the literature. However, we observed 5 cases
of myocarditis in a series of 404 dengue cases at
Peradeniya, but the causative dengue serotype was not
identified [4]. DEN 2 has been identified to a cause
myocardial dysfunction of children who had DHF/DSS
in a series of 17 patients in India [2]. Their finding had a
major impact on the elucidation of the mechanism of
shock in fluid resistant DSS. Over the past two decades,
DEN 3 had been identified as the cause of epidemics of
dengue fever in Sri Lanka, but myocarditis has not been
reported [5].

In the cases presented, cardiac involvement was
detected in the early phase of the infection. T wave
inversion was the commonest ECG change and relative
bradycardia was the problem in 2 cases. Tachycardia
was observed in one case. Serology of cases indicates
presence of both primary and secondary dengue infec-
tion. This unprecedented outbreak of DEN 3 with more
cardiac complications could either be due to genetic
susceptibility of the host or alteration of the virulence

of the viral strain or both. Further virological studies are
needed to unravel these problems. For the management
of myocarditis we adopted a policy of strict bed rest,
oxygenation, and monitoring.
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