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Histopathological study of Dengue Haemorrhagic Fever

K A P Idirisinghe

Abstract

Introduction: Dengue Haemorrhagic Fever (DHF) is a severe febrile disease caused by a
Flavivirus.Four serotypes of dengue virus (DEN 1-4) are present and the large majority of DHF
occurs following a secondary infection with a different serotype. About 0.5 million people in the
world develop DHF annually with 24,000 deaths. Pathogenesis of the disease is still not fully under-
stood. Target cells include dendritic reticulum cells, monocytes, lymphocytes, hepatocytes, and
vascular endothelial cells.

Objectives: To describe the histopathological changes in the liver, lungs, heart, brain, spleen, gastro-
intestinal tract and kidneys in fatal DHF.

Materials and methods: Tissue from seventeen autopsies following DHF were processed routinely
and stained with haematoxylin and eosin. Histopathological changes in the liver, lungs, heart, brain,
spleen, gastrointestinal tract and kidneys were studied.

Results: Fifteen of 17 cases showed a liver pathology which included submassive necrosis (1/15),
bridging necrosis (2/15), midzonal (3/15) and centrilobular necrosis (4/15), focal necrosis (2/15),
apoptosis (1/15) and macrovesicular steatosis (7/15). Pulmonary haemorrhage was present in 13
cases and pulmonary oedema in 6 cases. Glomerular congestion and haemorrhage were seen in 6 and
medullary congestion with haemorrhage was present in 9 cases. Gastrointestinal mucosal haemor-
rhages were seen in 8. One patient showed myocarditis and one showed myocardial haemorrhages.
Cerebral oedema was present in 8 cases In 13 out of 17 cases the spleen showed red pulp congestion
and haemorrhage.

Conclusion: DHF is a systemic viral infection causing multiorgan pathology. Liver, lungs and spleen

are the most commonly affected organs.
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Introduction

Dengue fever is an arthropod borne viral infec-
tion caused by four antigenically distinct single
stranded RNA viruses (DEN 1-4). The virus
belongs to the family of flaviviridae and the
genus flavivirus. The infection is transmitted
through the bites of the mosquito Aedes aegypti
and Aedes albopictus.

The first record of a disease resembling
dengue fever was reported in 992 AD in a
Chinese medical encylopaedia (1). Unplanned
urbanization in tropical developing countries,
modern transportation, lack of effective mos-
quito control and globalization has facilitated the
transmission of disease.Today, dengue is the
most frequent arbovirus infection resulting
inabout 50-100 million cases of dengue fever,
500,000 cases of Dengue Hemorrhagic Fever
(DHF) and 24,000 deaths annually, worldwide
(2). More than 100 countries are affected by
dengue fever and an estimated 2.5 billion of
people are at risk of infection (2).

The first serologically confirmed case of
dengue in Sri Lanka was reported in 1962. In
2009, the country experienced the biggest
dengue outbreak in its history. The magnitude of
the outbreak was reflected by 35,007 suspected
cases and 346 reported deaths. The national
incidence rate of reported dengue cases for 2009

was 169 cases per 100,000 population (3).
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There are only a few pathological studies on
Dengue haemorrhagic fever and most include
only a few cases. In Sri Lanka, such studies have
not been undertaken. Therefore the aim of this
study was to describe the histopathological
changes in different organs in DHF which may
possibly help clinicians in the understanding of
the pathogenesis and management of this

disease.

Materials and methods

Tissues obtained from seventeen autopsies of
DHF patients were studied. Of these, six cases
were PCR positive, 3 showed Dengue IgM posi-
tivity and 8 were clinically diagnosed as DHF.
Tissue obtained at autopsy was fixed in 10%
formalin, processed routinely and stained with
haematoxylin and eosin. Histopathological
changes of the liver, lungs, heart, brain, spleen,
gastrointestinal tract and kidneys identified

under light microscopy were recorded.

Results

The ages of the patients in this study ranged from
7 months to 64 years. Ten patients were below 12
years of age. At autopsy pleural and peritoneal
effusions were seen in eight cases. Eight had
gastrointestinal haemorrhages. Congestion of the
liver, lungs and spleen was seen macroscopically
in 11, 10 and 11 cases respectively. Cerebral

oedema was present in 4 cases.
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On microscopic examination, histological = Table 1. The liver was the most commonly
changes were seen in the liver, lungs, spleen, affected organ (Figures 1-5). Fifteen of 17 cases

kidney and heart. These have been outlined in ~ showed a liver pathology (Table 2).

Table 1. Histological findings in DHF

Organ and histological findings No. of patients (N=17)
Lung

Pulmonary haemorrhage 13 (77%)
Pulmonary oedema 6 (35%)
Spleen

Red pulp congestion and haemorrhage 13 (77%)
Kidney

Glomerular congestion and haemorrhage 6 (35%)
Medullary congestion and haemorrhage 9 (53%)
Gastrointestinal tract

Mucosal haemorrhage 8 (47%)
Heart

Myocarditis 1 (6%)
Myocardial haemorrhage 1 (6%)
Brain

Cerebral oedema 8 (47%)

Table 2. Histological changes in the liver

Histological feature Number of patients (N=15)
Submassive necrosis 1

Bridging necrosis 2

Centrilobular necrosis 4

Midzonal necrosis 3

Focal necrosis 2

Apoptosis 1

Macrovesicularsteatosis 7

Portal tract lymphocytes infiltrate 15
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Fig.1. Liver- Submassive  necrosis. Fig. 2. Liver-Centrilobular necrosis (arrow)
(H&Ex100) 42 years. Dengue PCR positive (H&Ex100) 7 years. Dengue IgM positive.

Fig.3. Liver: Focal necrosis(arrow). (H & E Fig. 4. Liver: Many apoptotic bodies. (H & E
x100) Clinically diagnosed as DHF. x400) 8 years. Clinically diagnosed as DHF

Fig. 5. Liver: Severe macrovesicular steatosis, Fig. 6. Heart: Myocarditis. (H & E x100).
(H & E x 100) 14 years. Dengue PCR positive. 19 years. Clinically diagnosed as DHF.
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Fig. 7. Lungs: Pulmonary haemorrhages (H &
Ex100) 7 years. Dengue IgM positive

Discussion

Dengue fever is the most important arthropod
born viral infection affecting more than 50-100
million people worldwide, annually (2). The
infection is caused by four antigenically distinct
single stranded RNA viruses (DEN 1-4) and
infection with any serotype of the virus confers
lifelong immunity to that particular serotype.
The serotype cross reactive immunity is only
transient and the host is susceptible to infection
with the other three serotypes for the rest of his /
her life.

Pathogenesis of dengue haemorrhagic
fever is not fully understood due to the absence
of a suitable animal host for experiments. The
disease is thought to be caused by two immune
mechanisms, production of non-neutralising

antibodies that cross-react between different
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Fig. 8.GIT: Gastric mucosal haemorrhages (H

& Ex100) 12 years. Clinically diagnosed as

DHF
serotypes of virus and activation of memory T
cells sensitized in a previous infection. The
target cells are predominantly cells of the
reticulo endothelial system including spleen,
liver, bone marrow, monocytes, lymphocytes,
Kupfter cells and alveolar macrophages (4).

The clinical picture of dengue depends
on both host and viral factors. A widespectrum
of clinical manifestations ranging from a mild
non-specific or a subclinical febrile illness to
DHF and dengue shock syndrome (DSS) are
seen. Atypical manifestations such as hepatitis,
encephalitis, myocarditis, Reye's syndrome,
haemolytic uraemic syndrome and thrombocyto-
penic purpura are also reported with dengue
fever (5). DHF and DSS are the most severe

manifestations of the infection and are associated

with a poorer outcome and a mortality of about
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5% (6). DHF is the cause for about 24,000 deaths
in subtropical and tropical countries, annually
).

Liver is the most commonly affected
organ in DHF and liver injury in DHF has been
described since 1970 (7). Rathi et al studied 6
autopsies of DHF in India and all cases showed
derangement in liver function tests indicating
100% liver involvement in their study (8).
Raised levels of aspartate aminotransferase
(AST) and alanine aminotransferase (ALT) have
been observed in 98% and 37% of dengue

patients, respectively (9). In the current study

too, the liver was the most commonly affected

organ and 88% (15/17) showed a liver pathology.

The liver is considered to be a direct
target organ in dengue infection and viral parti-
cles have been demonstrated in hepatocytes.
Histological changes reported in the liver in
dengue fever include microvesicular steatosis
and hepatocellular necrosis. A wide range of
liver pathology was present in these cases and
included submassive necrosis, bridging necrosis,
centrilobular necrosis, midzonal necrosis, focal
necrosis and apoptosis (Figures 1-5). Steatosis
was not a significant finding in our study. All
fifteen cases showed mild lymphocytic infil-
trates of the portal tracts with no evidence of

active hepatitis.
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Acute liver failure is a severe life threat-
ening condition in dengue infection, predispos-
ing to haemorrhage, disseminated intravascular
coagulation and encephalopathy (10,11). Three
patients in this study showed severe liver injury
(submassive and bridging necrosis). However
liver failure was not documented in these
patient’s records and this could be due to under
diagnosis of liver failure in DHF. Also most
cases with significant liver pathology (massive
necrosis, bridging necrosis, zonal necrosis) had
haemorrhagic manifestations in other organs.
Seven of 8 cases with gastrointestinal bleeding,
nine of thirteen cases with lung haemorrhages
and eight of thirteen cases with splenic haemor-
rhages also showed significant liver necrosis.
Therefore attention should be given to liver
involvement in the management of dengue fever
especially DHF.

Myocarditis is also a well recognized life
threatening manifestation of dengue fever even
though it is uncommon. In an autopsy study
done in Sri Lanka five cases of myocarditis were
reported in cytogenetically proven dengue fever
(12). The histological changes they observed
were heart muscle necrosis with inflammation
and interstitial oedema of the myocardium (12).

Also, in another study it has been shown that

skeletal muscles and heart muscles are target
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cells in dengue infection (13). In this study, only
one patient showed myocarditis (Figure 6)
although several cases were clinically suspected
as having myocarditis. One case showed myo-
cardial haemorrhage.

In the lungs, alveolar congestion, septal
haemorrhages, acute diffuse alveolar haemor-
rhages and pleural effusions have been reported
with this infection (12,14,15,16). Pulmonary
haemorrhages were seen in thirteen cases in this
study (Figure 7) and six showed pulmonary
oedema. Nine of pulmonary haemorrhagic cases
showed liver necrosis as well. However two
cases with diffuse alveolar haemorrhages
showed no significant liver pathology. Patients
with DHF can  present as acute respiratory
distress syndrome and especially in dengue
epidemics patients with acute respiratory distress
syndrome should be investigated for dengue
fever.

Spleen was another commonly affected
organ and thirteen cases showed red pulp
congestion and haemorrhage. Studies have
shown depletion of cells in the periarterial lym-
phatic sheaths and the paracortical areas of the
lymph nodes (17). Examination of the brain

revealed cerebral oedema in eight cases but

encephalitis was not seen in any of our cases.
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Encephalitis though rare has been reported (18,
19). Eight cases showed gastrointestinal
mucosal haemorrhages (Figure 8).

Serotyping of the virus in these cases was
not done due to limited resources. Most of these
cases were in 2009 (15/17) and the strain may
have been more hepatotropic as fifteen out of
seventeen autopsies showed a significant liver
pathology. However, most of these cases
showed multiorgan pathology. Liver (88%),
lungs (82%) and spleen (77%) were the com-
monly affected organs. Twelve cases showed
involvement of more than three organs. The
lungs and spleen were affected simultaneously in
eight cases.

Therefore, dengue haemorrhagic fever
should be regarded as a multiorgan infection and
all systems should be considered in the manage-
ment. Autopsy studies in every suspected
dengue fever death should be performed and
pathological findings should be documented
along with the strain of the virus. These types of
study will help to identify the pathology associ-
ated with the different serotypes of dengue virus
and will greatly help in the management of

dengue fever especially dengue haemorrhagic

fever.
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