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Abstract 

Dengue is a prevalent arthropod-borne viral disease in tropical and subtropical areas of the globe. Dengue clinical 

manifestations include asymptomatic infections; undifferentiated fever; dengue fever, which is characterized by fever, 

headache, retroorbital pain, myalgia, and arthralgia; and a severe form of the disease denominated dengue hemorrhagic 

fever/dengue shock syndrome, characterized by hemoconcentration, thrombocytopenia, and bleeding tendency. 

However, atypical manifestations, such as liver, central nervous system, and cardiac involvement, have been 

increasingly reported. called expanded dengue syndrome. We report a 40 years old gentleman with atypical and rare 

presentation of dengue disease marked by a dramatic and fatal acute cardiac failure due to acute myocarditis. Condition 

improved after five days of conservative treatment. Cardiac complications in dengue are now increasingly observed 

with the most common case ismyocarditis. The main mechanism of dengue myocarditis is still unknown though both 

directviral infection and immune mediated damage have been suggested to be the cause ofmyocardial damage. The low 

incidence of dengue myocarditis is because it’s asymptomaticand diagnosis is easily missed. Almost all cases of dengue 

myocarditis are self-limiting andsevere myocarditis leading to dilated cardiomyopathy is extremely rare. To avoid 

otherwise preventable morbidity and mortality, physicians should have a highindex of suspicion for cardiac 

complications in patients with dengue illness and should manage thisaccordingly. 

Keywords: acute heart failure; acute myocarditis; cardiomyopathy; expanded dengue syndrome; dengue fever 

Introduction 

Dengue, an arthropod-borne viral infection of humans, is endemic to tropical 

and subtropical regions of the world and represents an important public 

health problem. Dengue viruses are transmitted by the bite of the 

Aedesaegypti mosquito infected by the one of the four dengue virus 

serotypes: dengue-1, -2, -3, and -4. More recently, dengue disease has spread 

geographically to many previously unaffected areas and, as travelling around 

the world has become more accessible, physicians in temperate areas are 

more likely to see returning travelers with dengue infection.1,2 

World Health Organization (WHO) classification of symptomatic dengue 

infection, continuously evolved, first in 1997 it divided into dengue fever 

(DF), dengue hemorrhagic fever (DHF) and dengue shock syndrome (DSS). 

In 2009 it improved into dengue with or without warning signs and 

severedengue.[3] 

However, in 2011, WHO Regional Office for South East Asia (SEARO) 

revised and further improving the classification, divided into DF, DHF 

without shock or with shock (DSS) characterized by increased vascular 

permeability, thrombocytopenia (platelets <100,000), bleeding tendency, 

and, in a small percentage of patients, circulatory shock.[4,5,6,7]and 

expanded dengue syndrome.[8] 

Expanded dengue syndrome is a new entity added to the classification system 

to incorporate a wide spectrum of unusual manifestations of dengue infection 

affecting various organ systems that had been reported including 

gastrointestinal, hepatic, neurological, cardiac, pulmonary and renal 

systems.8Of note, a variety of cardiac complications have been reported 

indengue-affected patients, which include atrioventricular 

conductiondisorders,9supraventricular arrhythmia,10and myocarditis11,12. 

The most commoncomplication is myocarditis. However, the study of 

myocarditis in dengue is still very lacking. The pathogenesis of myocarditis 

in dengue is still not clear. Clinical manifestation of myocarditis dengueis 

varied. Endomyocardial biopsy (EMB) is a deterministic diagnostic method 

but difficult topopularize. According to the ESC (European Society of 

Cardiologist) New Criteria, the combination of symptoms, 

electrocardiography, cardiac enzyme marker and cardiac imaging can use to 

diagnosethe dengue hemorrhagic fever patient with myocarditis. The fatal 

complications of dengue myocarditis are arrhythmias, heart failure, 

cardiogenic shock until death.[13] 

Although reports of a more severe disease with progression to cardiogenic 

shock and death have been increasingly described,[14,15,16] the 

pathogenesis of myocardial lesions has not been elucidated. We present a 
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rare case of a fulminant and fatal myocarditis leading to acute heart failure 

caused by dengue. 

Case report:  

A 40-year-old gentleman was admitted to Ad-din Women’s Medical College 

Hospital, Dhaka, Bangladesh with a history of progressive dyspnoea in the 

last 3 days that had recently evolved to dyspnoea at rest and orthopnoea, 

atypical chest pain and palpitation. Eight days prior the admission, he 

complained of fever, headache, retro-orbital pain, generalized bodyache and 

weakness for 6 days followed by afebrile for last 2 days. There are 

spontaneous bleeding complaints in the form of nosebleeds 1-day prior 

admission to hospital His past medical history was positive only for a 

diagnosis of primary hypothyroidism for last four years for which he was 

taking tablet thyroxin 50 mcg daily regularly. From the previous history of 

disease did not get the history of dengue fever, diabetes mellitus, bronchial 

asthma, hypertension and heart disease. Patients do not smoke and do not 

consume alcohol.  

On clinical examination, he was in severe condition, agitated, dyspnoeic  

with signs of poor peripheral perfusion, such as cold extremities and 

cyanosis. Heart rate was 105 bpm, blood pressures 60/30 mm of Hg, 

respiratory rate 28 breaths/min, axillary temperature 98.2ºF. SaO2 was 85% 

in room air. Bi pedal edema was present. Haemorrhagic suffusions or other 

skin lesions were absent except right subconjuctival hemorrhage and positive 

rumple leed test. On examination of the head and neck, there is no anemia or  

jaundice. No enlargement of lymph nodes nor increased jugular venous 

pressure. On precordial examination there was gallop with no murmur. On 

abdominal examination, there was no ascites with normal bowel sounds, 

liver and spleen were not palpable. On chest examination, Bi basal mid to 

late inspiratory coarse rales were present over both lung base with no 

rhonchi. Breath sound was vesicular.  

On laboratory investigations, hemoglobin 11.1 g/dL, leukocyte 5600/μL with 

normal differentials, platelet 45,000/μL, HCT 33.8%,  SGPT 66U/L( normal 

less than 40U/L), Alb 4.8g/dL,  serum creatinine 0.75mg/L, sodium 

132mmol/L, potassium 3.6mmol/L, chloride 101mmol/L,HCO3 20 mmol/L. 

HbsAg (non-reactive), CKMB 77U/L (normal 7.0-25.0U/L) and troponin I 

2.71ng/mL (normal <0.02 ng/mL). IgM Anti dengue antibody came positive. 

Chest x ray revealed bilateral opacities extending from both hilum with bat 

wing appearance suggestive of pulmonary edema(Figure 1). USG of whole 

abdomen revealed thickened GB wall with mild ascites. Urine routine 

examination was normal. NT-Pro BNP was 27332 pg/ml(normal less than 

400 pg/ml). The 12-lead electrocardiogram detected diffuse ST-segment 

elevation(figure 2). Emergency transthoracic echocardiography was 

performed at bedside and showed mild pericardial effusion, without signs of 

cardiac tamponade, dilated left ventricle with diffuse hypokinesia of left 

ventricular wall. There was severe left ventricular dysfunction with ejection 

fraction was 36%. Interventricular septum was normal. So diagnosis of 

dengue hemorrhagic fever with dengue myocarditis with acute pulmonary 

edema was made as a part of expanded dengue syndrome. 

Resuscitation with intravenous frusemide, sodium bicarbonate, vasoactive 

drugs and digoxin were promptly initiated. Dopamine was used in 

progressive doses up to 20 µg/kg/min along with frusemide infusion 15 

mg/hour along with high flow, high concentration oxygen. He continued 

receiving intravenous frusemide and dopamine for a further 2 days. With 

treatment his condition improved with decreasing shortness of breath. On 4th 

day dopamine infusion was stopped and frusemide infusion was substituted 

by bolus injection. 

 

Figure 1and 2: showing chest x-ray suggestive of pulmonary edema and ECG with diffuse ST elevation respectively. 

On 7th day of admission, his condition further improved with no shortness 

of breath even on exertion. Repeat CKMB 17U/L (normal 7.0-25.0U/L), 

troponin I 0.7ng/mL (normal <0.02 ng/mL), NT-Pro BNP was 996 

pg/ml(normal less than 400 pg/ml). He was discharged on 9th day of 

admission with stable hemodynamic condition with no clinical signs of heart 

failure. He was advised to follow up on outpatient door after 2 weeks. 

Discussion: Dengue is a worldwide public health problem and causes 

innumerous deaths. More than 40% of the world’s population lives in dengue 

endemic areas, and the World Health Organization estimates that about 2.5 

billion people in 100 countries are at risk of infection and that as many as 

100 million people are infected by dengue viruses every year. In the majority 

of infected people, dengue is an auto-limited disease that resolves in 5–7 

days. However, approximately 500,000 people develop a severe form, 

leading to about 20,000 deaths annually. Consequently, approximately 0.5% 

of dengue patients develops a severe form and requires a specialized 

treatment. [2,17] 

Dengue virus infection is a disease that found in children and adults with the 

main symptoms of fever, muscle and joint pain that usually worsens after the 

first three days. This disease is an acute febrile illness accompanied by 

bleeding manifestations with potential shocking and can lead to death in 

children<15 years, but not likely to attack adults.[18] Signs of this disease 

are sudden high fever 2 to 7 days with no obvious cause, weakness, lethargy, 

anxiety, heartburn, accompanied by signs of bleeding in the skin (petechiae), 

bruising (ecchymosis) or rash (purpura). Sometimes there are other 

spontaneous bleeding manifestations such as nosebleeds, bleeding gums to 

dysentery. Severe symptoms can lead to decreased awareness or shock.[19] 

Laboratory results in dengue fever are found in thrombocytopenia (20% of 

the baseline on dengue hemorrhagic fever is a sign of plasma. Serological 

tests results in dengue are influenced by the type of dengue infection, 

whether it is the primary/first, or secondary/reinfection. IgM antibodies are 

detectable by days 3–5 after the onset of illness, rise quickly in two weeks 

and decline to undetectable levels after 2–3 months, because this late 

appearance, the first five days of clinical illness are usually negative of IgM. 

In dengue secondary infection, the rise of IgM are not as high as primary 

infection, and sometimes absent / undetectable completely.[20] 
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IgG antibodies in primary infection, evolves relatively slow, with low titres 

8-10 days after fever onset, increase subsequently and remain for many 

years, whereas in secondary infection it evolves rapidly, with high titres soon 

after fever onset and persist to a lifelong period. Hence, a ratio of IgM/IgG 

is commonly used to differentiate between primary and secondary dengue 

infections. Ratio of IgM/IgG titre less than 1.2 is considered a secondary 

dengue infection. But to be noted, titre ratio only could be validly use as a 

data if the IgG/IgM serological test is using pure quantitative means, not by 

qualitative or semi-quantitative.[21] 

NS1 antigen detection is widely used and cost-effective, NS1 could be 

detected from day 1-8 of fever onset, unaffected by a primary or secondary 

dengue infection. In conclusion, by combining the serological (IgG and IgM) 

and NS1 tests, clinicians could rapidly assess the dengue diagnosis with its 

types (primary or secondary infection) and applies the best treatment.[22] 

In 2011, based on many reports of cases with dengue-related unusual 

manifestations and organ complications, WHO-SEARO further improved 

and revised 2009 WHO guidelines by adding a new entity, that is expanded 

dengue syndrome (unusual/atypical manifestation of dengue), these include 

neurological, hepatic, renal, cardiac and other isolated organ involvement, 

that could be explained as complications of severe, profound shock or 

associated with underlying host conditions/diseases or coinfections. [8] 

The incidence of cardiac complications in patients with dengue illness varies 

greatly from one series to another. From India, Agarwal et al. reported that 

only one of 206 patients subjected to cardiovascular evaluation experienced 

cardiac symptoms;23Wali et al., reported that 70% of 17 patients with 

DHF/DSS who underwent myocardial scintigraphic study suffered diffuse 

left ventricular hypokinesis with a mean ejection fraction of 40%;24 and 

Kabra et al., reported that 16.7% of 54 children with dengue illness had a 

decreased left ventricular ejection fraction of<50% 11A recent report from 

Sri Lanka showed that 62.5% of 120 adults with dengue fever (DF) had an 

abnormal electrocardiogram.14 These series suggest that cardiac 

complications in patients with dengue illness are not uncommon, and might 

have been under-diagnosed because most of the cases with cardiac 

complications are clinically mild and self-limited.25Weerakoon et al.26 

performed autopsies on five patients who died due to dengue complications 

and showed histopathological evidence of myocarditis. In China from 

August to October 2014, from 1782 diagnosed dengue patients, there are 

about 201 cases patient were diagnosed with myocarditis and the prevalence 

of myocarditis in hospitalized dengue was 11.28%. 

The clinical manifestations of cardiac complications in dengue illness vary 

considerably.[9-12,14,24,25] At one end of the clinical spectrum, patients 

are asymptomatic or have mild cardiac symptoms despite relative 

bradycardia, transient atrioventricular block, and/or ventricular 

arrhythmia.[9,10,24,27,28.] At the other severe end, patients may experience 

acute pulmonary edema and/or cardiogenic shock due to severe myocardial 

cell damage with left ventricular failure.[6,9,11,12,14,24,29] Myocarditis 

can masquerade as acute myocardial infarction.29,30.Clinical presentation 

in myocarditis is varied. The sign and symptoms are chest pain, dyspnea at 

rest or exercise, palpitation, syncope, cardiac shock and sudden cardiac 

death.13Cardiac arrhythmias are other clinical manifestations of 

myocarditis. Various arrhythmias have been described during dengue virus 

infection such as atrial fibrillation, ventricular tachycardia and even 

atrioventricular blocks. These arrhythmias are associated to syncope and 

even sudden death[10,27.] 

According to the diagnostic criteria from European Society of Cardiology 

2013, dengue patients were subjected to electrocardiogram (ECG), 

echocardiography and cardiac enzyme test (CET) to make the diagnosis of 

myocarditis. Myocarditis was diagnosed if 1 or more clinical presentation 

and 1 or more auxiliary diagnosis method; 2 or more auxiliary diagnosis 

method should be met if the patient is asymptomatic. 12 leads ECG was 

considered abnormal with any of following, such as sinus arrest, AV-block, 

bundle branch block, atrial fibrillation, ST wave change (ST elevation, ST 

depression, T inversion), abnormal Q waves. Based on echocardiography 

usually found functional and structural abnormalities such as ventricular 

dilatation, increased wall thickness, diastolic function abnormality, 

pericardial effusion, left ventricular ejection fraction less than 55%, valvular 

regurgitation or vegetation. The cardiac enzyme was considered to be 

elevated and abnormal if CK-MB more than 25U/L and/or cTnI more than 

0.02ng/m and/or NT-proBNP more than 450ng/L (age 75 years). The gold 

standard to diagnose myocarditis is EMB (Endomyocardial Biopsy), but it is 

not performed regularly.13 As for the cardiac complication in this reported 

patient, the differential diagnosis included acute myocardial infarction and 

acute myocarditis; the former is characterized by a blockage of the coronary 

arteries, while the latter has patent coronary arteries. However, rapid clinical 

improvement after the development of hypotension and acute pulmonary 

edema unequivocally indicated that this was a case of myocarditis. 

The pathogenesis myocarditis in dengue patient is still unclear. The 

mechanism of myocardial damage in dengue could be the release of 

inflammatory mediators and the direct action of the virus on cardiomyocytes, 

as seen in acute myocarditis caused by other viruses31. Using 

immunofluorescence confocal microscopy in heart tissue, Salgado et al 

32reported that myotubes were infected by dengue virus in one child with 

fatal DHF, although the myocardium sections appeared morphologically 

normal, with minimal cellular, infiltrates. 

 

Figure 2: Pathogenesis myocarditis in dengue infection virus 34 

The gold standard of myocarditis in dengue patient is Endomyocardial 

Biopsy, the fulminant course of clinical dengue myocarditis was associated 

with intense interstitial edema, several multifocal areas of necrosis, and 

diffuse inflammatory infiltration. Interestingly, the myocytolitic necrotic 
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areas were replete with virus particles; therefore providing detailed 

histological evidence of a possible dengue direct action in cardiomyocytes. 

Further clinical and experimental studies are necessary to better understand 

the molecular mechanism of dengue virus-induced lesions on the 

myocardium33. 

With respect to volume replacement for DHF patients with a 20% increase 

in hematocrit, the World Health Organizationrecommends intravenous 

infusion with 5% glucose in physiological saline at 6 ml/h/kg for the initial 

1–2 h, followed by 3–5 ml/h/kg, which may be discontinued at 24 to 48 h 

depending on the normalization of hematocrit, pulse rate, and blood pressure. 

Overhydration may lead to fluid overload, resulting in respiratory distress in 

patients with dengue. In the present case, despite improvement in the serial 

hematocrit after fluid therapy, hypotension developed on the third day of 

treatment suggesting that this resulted from cardiac dysfunction rather than 

insufficient intravenous fluid replacement, thus indicating that the patient’s 

pulmonary edema was cardiogenic due to impairment of left ventricular 

function.[35] 

Myocardial dysfunction has been reported to be more severe inpatients with 

DSS when compared to those with DF or non-shock DHF.36The 

pathophysiology of myocardial cell injury in dengue illness is not yet fully 

understood. Myocardial involvement in dengue may result either from direct 

DEN invasion of the cardiac muscles or a cytokine-mediated immunological 

response, or both.37,38The upsurge in serum tumor necrosis factor-a, 

interleukins 6, 13 and 18, and cytotoxic factors in patients with dengue 

illness lead to increased vascular permeability and shock;39,40whether these 

cytokines play a role in the development ofmyocardial cell injury is 

unknown. Of note, only DEN-2 and DEN-3 were reported to be the culprit 

viruses in dengue patients with cardiac complications where the DEN 

serotype was mentioned.9,14,24,25Further studies are needed to clarify the 

role that DEN serotypeplays, if any, in cardiac complications in dengue-

affected patients. 

Our review shows that cardiac complications are not uncommonin dengue 

illness. Although it was self-limiting in our patient under supportive 

treatment, acute myocarditis in dengue may be clinically severe to such an 

extent that it has a fatal outcome.6,29 Early recognition of myocardial 

involvement in dengue illness, prompt restoration of hemodynamic 

instability while avoiding fluid overload, and sparing unnecessary invasive 

management are important in treating dengue-affected patients with severe 

myocarditis. 

Conclusion:  

Dengue virus can produce atypical manifestations as acute myocarditis 

leading to cardiogenic shock and death by a possible direct virus action on 

cardiomyocytes. Physicians taking care of dengue patients should be aware 

of this possible complication. Early recognition of myocardial involvement 

in dengue illness, prompt restoration of hemodynamic instability while 

avoiding fluid overload, and sparing unnecessary invasive management are 

important in treating dengue-affected patients with severe myocarditis. 
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