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INTRODUCTION

Dengue is a mosquito-borne Arboviral infection be-
longing to the Flaviviridae family, with four serotypes 
denoted as DENV 1 to 41 which is primarily trans-
mitted by the Aedes aegypti mosquito, throughout the 
tropical and subtropical regions of over 100 countries. 

At present, Dengue is endemic in 112 countries in the 
world. Sri Lanka has been affected by several Dengue 
epidemics during the last three decades. Before the 
20th century, there was no difference in the transmis-
sion of all four serotypes and they were character-
ized by the less severe outcome. Thereafter, a higher 
incidence of Dengue hemorrhagic fever (DHF) with 

 ABSTRACT: 
— Objective: Dengue is a mosquito-borne Arbor-viral infection with four main subtypes. Sri Lanka has 

been affected by several dengue epidemics during the last three decades. The clinicopathological enti-
ties of dengue may differ with each individual subtype or combination. This study describes clinicopath-
ological findings of a series of 7 fatal dengue cases during an outbreak in early 2019, mainly due to Den-
gue virus three serotype (DENV3).  

— Case presentation: All seven cases were serologically diagnosed and managed as Dengue infection at 
Teaching Hospital, Karapitiya during the year 2019. Out of these, four were female, and three were male, 
with a majority between 30 to 35 years. Six patients had been managed with blood transfusion, and 
two of them had undergone dialysis. All deaths in this study have occurred between 6 to 8 days of the 
first symptom, during the leaking phase. Autopsies revealed evidence of plasma leakage and bleeding 
with DIC in all cases. Hepato-renal involvement was confirmed microscopically with evidence of acute 
liver cell necrosis and acute tubular necrosis. Diffuse alveolar damage suggestive of ARDS was seen in 
five, while viral myocarditis was diagnosed in two cases. Cerebral involvement was not prominent except 
severe cerebral oedema seen in one case suggestive of viral encephalopathy that presented with fits. 

— Conclusions: In this cohort, the majority has presented with typical symptoms and deteriorated rapidly 
since day 4 or 5 onwards until death intervened with multi-organ failure and shock. Knowledge regard-
ing sequential epidemics caused by different serotypes of dengue virus together with their clinicopath-
ological entities is essential for early prediction and proper interventions. 

— Keywords: Clinico-pathological findings, Dengue hemorrhagic fever, Multi-organ failure, Disseminated 
intravascular coagulation, Viral pericarditis.

1Forensic Medicine Unit, Teaching Hospital Karapitiya, Galle, Sri Lanka
2Forensic Medicine, University of Sri Jayawardenepura, Nugegoda, Sri Lanka

H.S. Dandeniya-Arachchi1, R. Ruwanpura1, S. Hulathduwa2

Pathophysiology of Dengue 
haemorrhagic fever: an autopsy 
cases series during an outbreak 
in 2019, Galle, Sri Lanka

Infect DIs trop MeD 2021; 7: e771

This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License

https://creativecommons.org/licenses/by-nc-sa/4.0/


Infect DIs trop MeD

2

Case 3: A 30-year-old man presented with fever, head-
ache and tested positive for Dengue NS1 antigen. He 
developed fits on the fifth day of illness while being 
treating in the ward. Right-sided Intracerebral haem-
orrhage (ICH) was evident in the CT scan; however, 
surgical evacuation of the hematoma had not been 
attempted as the patient was unfit for any surgical 
intervention under general anesthesia. He died on 
the seventh day. The pulmonary and gastrointesti-
nal haemorrhages with severe cerebral oedema were 
noted during autopsy.

Case 4: A 67-year-old woman was presented with fever 
and loose stools and tested positive for Dengue NS1 
antigen, and Ig M and IgG antibodies. She died on 
the 8th day of admission following Intensive Care for 
two days. Postmortem examination revealed hemo-
peritoneum with gastrointestinal bleeding, intersti-
tial viral pneumonia with secondary bacterial infec-
tion associated with pulmonary haemorrhages and 
inflammatory lesions in the myocardium.

Case 5: A 36-year-old male was presented with fever 
and arthralgia and tested positive for Dengue NS1 
antigen. He has had abdominal pain on the sixth day 
of his hospital stay and succumbed on the same day. 
An autopsy revealed the presence of bloodstained 
peritoneal fluid and pulmonary haemorrhages.

Case 6: A 29-year-old woman presented with fever, 
vomiting and abdominal pain. She was positive for 
NS1, IgG and IgM and died on the 8th day of the ill-
ness. Autopsy revealed pulmonary haemorrhages, 
swelling of kidneys and necrosis of the liver. His-
tology showed interstitial inflammation and haem-
orrhages of the lungs with necrotic foci in the liver 
with acute tubular necrosis of the kidneys.

Case 7: A 34 years old male was admitted with fever 
and myalgia. His serology was positive for NS1, IgG 
and IgM died on the 7th day of the illness. The autop-
sy revealed haemorrhages in the lungs, liver and kid-
neys. Histology showed predominantly lymphocytic 
inflammation of lungs, liver and kidneys.
Autopsies revealed pleural effusion and ascites in all 

seven cases. Varying degrees of bleeding were mani-
fested ranging from petechiae and mucosal bleeding to 
gross pulmonary haemorrhages (six out of seven) and 
gastrointestinal bleeding (four out of seven).  Interstitial 
pneumonia (diagnosed in three cases) and diffuse alve-
olar damage suggestive of Acute Respiratory Distress 
Syndrome (ARDS) were seen in five (Figures 1 and 2) 
while acute viral myocarditis was diagnosed in cases 
1 and 4. Hepato-renal involvement was seen in all the 
cases with evidence of acute liver cell necrosis with hae-
morrhages (Figure 3) and acute tubular necrosis. Acute 
inflammatory lesions of cardiac tissues were noted in 
two cases (Figure 4). Cerebral involvement was not 
prominent except severe cerebral oedema seen in one 
case suggestive of viral encephalopathy who had clini-
cally presented with fits. Macroscopic autopsy findings 
were confirmed with histopathological investigations. 
Causes of death were attributed to complicated dengue 
hemorrhagic fever in all the cases. Case details are sum-
marized in Table 1. 

fatal complications were reported with isolated sero-
types and the clinicopathological entities differ with 
each subtype individually or in combination. Approx-
imately 55000 cases with Dengue infection were re-
ported during the first nine months of 2019 and 45%-
48% of them were mainly from the Western province, 
Colombo district, followed by Gampaha, Kaluthara 
and Galle district. Out of them, 47 patients have suc-
cumbed to death due to complicated DHF. This study 
describes clinicopathological findings of a series of 
7 fatal dengue cases, reported around the Galle area 
during an outbreak in early 2019, which was mainly 
due to Dengue virus-serotype three (DENV3). Medi-
co-legal autopsies of the above cases were carried out 
in the Teaching Hospital, Galle. 

CASE PRESENTATION

All seven cases were serologically diagnosed and 
managed as Dengue infection at the Teaching Hos-
pital, Karapitiya, Galle, Sri Lanka during the year 
2019. Out of them, four were females and three were 
males. The majority belonged to the age group of 
30-35 years. Six out of the seven patients had been 
managed with blood transfusions while two of them 
had undergone haemo-dialysis. Clinical records of 
the entire sample revealed severe thrombocytopenia 
with platelet count less than 100,000 cells/mm3 at the 
time of death. All deaths in this study have occurred 
during the leakage phase; between 6 to 8 days after 
the onset of the initial symptoms (typically fever, ar-
thralgia, myalgia and loose stools). Most of them (six 
out of seven) had no significant past medical history 
of any major illness while only one female was under 
treatment for diabetes mellitus and bronchial asthma 
for the last ten years.

DETAILS OF THE CASES

Case 1:  A 32-year woman was admitted with fever, 
headache and arthralgia for two days, tested se-
rologically positive for NS1, IgG, IgM, and died 
on the sixth day of admission following exacer-
bation of symptoms with multiorgan failure. An 
autopsy showed pleural effusion, haemorrhages 
in the lungs, kidneys, liver and gastrointestinal 
tract. The heart was pale and swollen. A massive 
hemorrhagic pulmonary oedema was evident and 
the histology showed predominantly lymphocytic 
interstitial inflammation and acute myocarditis. 
Necrotic foci were present in the liver and kidney 
as well.

Case 2: A 35-year-old woman was hospitalized with fe-
ver, loose stools and joint pain for two days. She was 
positive for Dengue NS1 antigen. Autopsy features 
consisted of mucosal bleeding in the gastrointestinal 
tract, pulmonary haemorrhages, and renal haemor-
rhages with predominant lymphocytic inflammation 
which were further confirmed with histology.
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were diagnosed as secondary dengue infection and six 
out of them were healthy young adults around 30 years 
of age. This could be due to the phenomenon recognized 
in immunology as ‘original antigenic sin’ or ‘Hoskins 
effect’.  In this event, when the body is first exposed 
to an infectious agent, it readily produces antibodies 
against the dominant antigens of the pathogen and thus 
effectively eliminates the infection. In the subsequent 
exposure by a variant of the same pathogen which has 
a new dominant antigen, the body’s immunological re-
sponse becomes ‘trapped’ in the ‘immunological mem-
ory’ for the previous pathogen with a different dominant 
antigen (repertoire freeze) and as such the body fails to 
mount an effective response for the subsequent infec-
tions by variant forms of the original pathogen making 
such subsequent infections more dangerous and hazard-
ous to the host. Though this phenomenon had been rec-
ognized since the early 1960s, it had been proved to be 

DISCUSSION

Dengue is presently considered as the most important 
mosquito-borne viral disease worldwide. The outcome 
of infection with Dengue virus ranges from mostly 
sub-clinical mild febrile illness to severe forms which 
may present as acute febrile illness, the Dengue fever 
(DF), Dengue hemorrhagic fever (DHF) and Dengue 
shock syndrome (DSS) with changes in hemostasis 
and vascular permeability. Detection of the DV non-
structural protein 1 (NS1) has emerged as an alterna-
tive biomarker to both serologic and molecular-based 
techniques for the diagnosis of acute Dengue infection, 
which is detectable within 24 hours to 9 days follow-
ing onset of symptoms. The severity and the outcome 
of the infection may vary with age, gender, immune 
status and the genetic background of the host. Deaths 
in the presenting case series are predominantly seen 
in the middle-aged group who have had no significant 
co-morbidities.

Plasma leakage and hemorrhagic tendency are the 
main characteristics of dengue hemorrhagic fever and 
it occurs mainly with secondary dengue infection. Four 
out of the seven cases in this case series under discussion 

Figure 1. Acute, predominantly lymphocytic, interstitial inflamma-
tion of lungs with hyaline membranes [H & E micrograph x 100]. 

Figure 2. Extensive parenchymal hemorrhages and oedema of 
lungs [H & E micrograph x 100]. 

Figure 3. Inflammatory cell accumulation, necrotic foci and he-
morrhages of portal tracks of the liver [H & E micrograph x 100]. 

Figure 4. Haemorrhagic inflammation of pericardium and epicar-
dium. 
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with the serotypes DENV-3 and 4 Immunohistochemical 
analysis revealed the presence of dengue antigens abun-
dantly in hepatocytes and poorly in Kupffer/macrophage 
and endothelial cells, although macrophages had been 
pointed as one of the first target cells after infection. 

Acute myocarditis is a less common manifestation 
of Dengue hemorrhagic fever and two cases of acute 
myocarditis were confirmed with histology in this 
case series. One of the two cases showed cardiomeg-
aly with a heart weighing 530g which raised contro-
versy with acute myocardial infarction because it had 
been clinically manifested with ST-segment elevation 
and positive Troponin I. Previous studies have found 
that Dengue complicated with myocarditis may present 
with different diagnostic and laboratory manifestations 
which range between a mild increase in cardiac mark-
ers to sudden death. Analysis of the changes of these 
cardiac markers with the progression of the disease 
is beyond the scope of this case series.  In addition to 
the above mentioned main findings, the vasculature in 
many organs throughout the series of cases consisted 
of fibrin thrombi, together with alteration of clotting 
profile which is highly suggestive and even confirma-
tive of Disseminated Intravascular Coagulation (DIC). 
Several mechanisms have been described in the contem-
porary medical literature that contribute to thrombosis 
occurring in conjunction with Dengue viral infection. 
One such postulation is that the Dengue virus interferes 
with the components of the anti-clotting pathway by 
downregulating thrombomodulin-thrombin-protein C 
complex formation which in turn leads to a reduction 
in activated protein C. Low concentrations of plasma 
anticoagulant proteins C and S and antithrombin III are 
detected in severe Dengue. At the same time, the Den-
gue virus activates endothelial cells and increases the 
expression of thrombomodulin. Plasminogen activator 
inhibitor type-I (PAI-1) plasma concentrations are also 
known to be elevated in dengue infection,.

commoner in secondary infections with influenza virus, 
Dengue virus and HIV in 2002. Fever, thrombocytope-
nia, hemorrhagic tendencies and evidence of plasma 
leakage are the four main characteristics of DHF and all 
the seven cases in the present study conform with this 
clinical picture. The exact pathophysiological mecha-
nisms of Dengue infection are not fully understood but 
there had been evidence about the involvement of the 
dendritic reticulum cells, monocytes, lymphocytes, he-
patocytes and vascular endothelial cells predominantly, 
in addition to inflammatory changes in almost all inter-
nal organs. Spontaneous bleeding and plasma leakage 
are recognized as the two main contributing factors for 
poor prognosis in DHF. Plasma leakage usually lasts 
for around 48 hours and this phase is therefore termed 
the ‘critical period’.  This plasma leakage is principally 
thought to be due to increased vascular permeability 
and endothelial dysfunction. Massive immune activa-
tion of T cells, monocytes and macrophages have been 
shown to produce unfavourable cytokines in large 
quantities which in turn cause endothelial dysfunc-
tion and increased vascular permeability. In fact, in 
vitro studies with several cell lines from different tis-
sues including the liver, lung, kidney and the vascular 
endothelium have shown that Dengue infection itself 
could induce apoptosis.

Hepatic involvement is a common finding in Dengue. 
This had been diagnosed clinically with grossly elevated 
hepatic transaminase levels and ultrasound imaging.  It is 
well documented in the related medical literature that at 
least two-thirds of adult Dengue patients show abnormal 
liver function tests. Acute severe hepatitis with a min-
imum of 10 time’s-elevation of transaminase levels has 
occurred in 4%-15% of adult Dengue infected patients. 
Diffuse liver cell necrosis with predominant centrilobu-
lar necrosis was the main histological findings. Liver dys-
function is commoner with DHF than with Dengue Fever 
and is associated with severe bleeding tendencies mainly 

Table 1. Summary of clinic-pathological findings.

Case No Age and Duration  Clinical Haemorrhage Leakage Serology Organs mainly
  Sex of illness Symptoms  of Fluid  results  affected

1 32 F 6 days Fever, Arthralgia, Seen in lungs,  Pleural effusion, NS1 positive, Lung, heart,
    Headache  kidney, liver   ascites  IgG, IgM +  liver, kidney
     and GI tract 
2 35 F 5 days Fever, loose  Mucosal bleeding, “do” NS1 positive, Lung, liver,
    stools, Joint pain  lungs, renal    Kidney
3 30 M 7 days Fever, headache, Lungs.GI bleeding “do” NS1 positive, Lung, liver, 
    myalgia, Fits     kidney, brain
4 67 F 8 days Fever, loose stool,  Hemoperitoneum,  “do” NS1 positive, Lung, heart,
    myalgia  pulmonary &   IgG, IgM +  Liver, Kidney
     GI bleeding 
5 36 M 6 days Fever, irritability,  “do” “do” NS1 positive, Lung,  liver,
    arthralgia      kidney,
        adrenal gland
6 29 F 8 days Fever, vomiting,  “do” “do” NS1 positive, Lung, liver,
    abdominal pain    IgG, IgM +  Kidney
7 34 M 7 days Fever, arthralgia,  Lung, Renal, “do” NS1 positive,  Lung, liver, 
    myalgia Liver bleeding   IgG, IgM +  Kidney
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CONCLUSIONS

In this cohort, the majority has presented with typical 
symptoms and deteriorated rapidly since day 4 or 5 on-
wards until death resulted due to multi-organ failure and 
shock following severe plasma leakage and bleeding 
tendency. Knowledge regarding sequential epidemics 
caused by different serotypes of dengue virus together 
with their clinicopathological entities are essential for 
early prediction and proper interventions.
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