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Atypical Manifestations of Dengue Fever: A Narrative
Review

Abstract— Dengue fever (DF) is an arboviral infection caused by one of four
serotypes of the dengue virus. The worldwide burden of DF is high with a low
fatality rate. It is endemic in tropical and sub-tropical regions. It is transmitted
by mosquito bites. After a certain incubation period, it produces typical
symptoms of fever, body ache, and headache with low blood pressure and
thrombocytopenia. However, there are several atypical manifestations of DF
such as acalculous cholecystitis, hepatitis, fulminant hepatic failure, acute
pancreatitis, febrile diarrhea, encephalopathy, seizure, meningitis,
encephalitis, acute motor weakness, myocarditis, acute respiratory distress
syndrome (ARDS), acute kidney injury (AKIl) and myositis, which are often
overlooked leading to delayed diagnosis and high morbidity and mortality.
This narrative review has compiled different atypical manifestations of DF.
This article would be beneficial for clinicians to diagnose DF with atypical

presentations early and save many lives by timely interventions.
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1 INTRODUCTION

Dengue fever (DF) is the most common arboviral
disease transmitted globally. The World Health
Organization (WHO) ranked dengue as one of the
top ten threats to global health in 2019 {1}. Asia
represents about 70% of the global burden of
disease. In certain countries, an increase in
dengue cases is observed. The countries are
Bangladesh, Nepal, Sri Lanka, Thailand, parts of
India, Pakistan, and Sudan. The dengue virus is
an RNA virus and is a member of the flavivirus
group. DF is caused by four antigenically distinct
dengue virus serotypes (DENV1, DENV 2, DENV
3, and DENV 4). Infection with one serotype
confers lifelong immunity against that particular
serotype and a brief period of partial immunity for
two years against others. The infection is
transmitted by infected female Aedes aegypti
mosquitoes, and occasionally by Aedes
albopictus [2,8].

DF has an incubation period of 4-7 days
while viral replication takes place in target
dendritic cells. Infection of the dendritic cells
(DC), macrophages, hepatocytes, and endothelial
cells, results in the production of cytokines that
alter the immune response to the initial and
subsequent virus infections [3-5].

The chances of severe dengue increases,
if a person gets a second dengue infection with
preexisting actively or passively (maternally)
acquired immunity to a heterologous dengue
virus serotype. Antibody-dependent enhancement
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(ADE) of viral
pathogenesis [6,7].
Initial dengue viral infection may be
asymptomatic in 50-90% of cases or may have
undifferentiated febrile iliness lasting for 5-7 days
[8]. In 2009 WHO has classified DF as dengue
with/ without warning signs, and severe dengue.
Dengue shock syndrome (DSS), severe
haemorrhage, and severe organ involvement are
included in severe dengue. In 2012 WHO
incorporated the new term expanded dengue
syndrome (EDS) to describe the involvement of
various organs in DF [2]. Patients of DF may
come with the features of flu-like illnesses such
as the rapid onset of high fever, myalgia (break-

replication is key to its

bone fever), headache, sore throat, and
retroorbital pain, vomiting, and a centrifugal
maculopapular rash, leukopenia, and

lymphopenia [2,8].

The diagnostic tests for dengue are non-
structural-1 protein (NS1) antigen, by virus-
specific immunoglobulin M (Anti-Dengue IgM)
and reverse transcriptase-polymerase chain
reaction (RT-PCR) [2,8].

Besides the classical presentations of DF,
there have been many atypical manifestations
that may lead to a diagnostic dilemma and are
often overlooked.

This narrative review has focused mostly
on various atypical manifestations, pathogenesis,
diagnostic approach, and treatment of such
cases. Different search engines like PubMed
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central and Google scholar, and google was
searched from 1991 to 2019 for original and
review articles, case reports and letter to the
editor using the keywords DF, DHF, severe
dengue, and atypical manifestations. Inclusion
criteria included articles on epidemiological and
clinical characteristics and pathogenesis of
dengue and the atypical manifestations. Full
downloadable pdf articles in English are chosen.
Articles other than the English language and
unpublished local data are excluded [Figure 1].

Google
PubMed Central scholar
(n=1160) (n=7600)

Citations screened
after duplicates
removed

m=1215)

Citations excluded as
irrelevant papers and

Full text full text obtained not
publications
reviewed for

potential inclusion

(n=379)

obtained
(n=836)

References excluded for
importance of journal,
content redundancy, number
of references

(n=327)

Total articles
included

(n=52)

Figure 1: Flow chart summarizing the literature selection
process.

2 ATYPICAL MANIFESTATIONS OF DF

The endothelium is the target for the
immunopathological process in dengue. The
central features are vascular permeability and
coagulation disorders. These mechanisms can
explain different systemic involvement [9].

3 HEPATOBILIARY AND GASTROINTESTINAL
MANIFESTATIONS

Patients of DF may present with hepatitis,
fulminant hepatic failure, acalculous cholecystitis,
acute pancreatitis, febrile diarrhoea, and acute
parotitis [10]. Hepatitis presents as right
hypochondriac pain, tender hepatomegaly, and
raised aminotransferases peaking after the first
week of illness and normalizing in three weeks
[9,10]. Jaundice is not evident in most of the
cases and patients with hepatitis have a longer
recovery time. The direct cytopathic effect of the
dengue virus on liver cells has been proven in
previous studies [11]. Fulminant hepatic failure is
usually secondary to shock and DIC in severe
dengue fever. The incidence of acute acalculous

cholecystitis is about 7.63% [13]. Acalculous
cholecystitis presents with right upper quadrant
abdominal pain with radiation to the right shoulder
and positive Murphy’s sign. Ultrasound of the
abdomen reveals gall bladder mucosal edema
and pericholecystic fluid without any gallstones
secondary to vascular leakage of plasma [12-15].
The exact cause of it is unknown, although it
could be the increased vascular permeability [12],
cholestasis, increased bile viscosity and infection
which are responsible [15]. DF related acalculous
cholecystitis  resolves  spontaneously  with
supportive care in the majority of the cases.
However, there are case reports of gangrene and
perforation of the gall bladder with peritonitis
requiring surgical intervention [10,12,13]. Acute
bilateral parotitis is reported by the isolation of
DENV in saliva [16].

Acute pancreatitis is a rare complication of
DF. The exact mechanism is unknown; however,
it could be the direct cytopathic effect of the virus
or an autoimmune response by molecular
mimicry. It causes pancreatic outflow obstruction
by the resulting edema [17]. An ultrasound
abdomen shows an enlarged pancreas. Serum
amylase and lipase levels are elevated [17,18].
There are few case reports of febrile diarrhea in
dengue patients [9].

4 NEUROLOGICAL MANIFESTATIONS

The neurological manifestations in DF are
variable. The mechanisms of neurological
complications and the contribution of viral and
host factors are yet to be understood. These can
be related to the neurotrophic effect of the virus,
systemic effects of the infection and can be
immune-mediated. There have been different
features like meningitis, encephalitis,
encephalopathy, and myelitis because of the
neurotrophic nature of the virus [19-23]. These
are less common in DHF. The presence of DENV
in cerebrospinal fluid (CSF) suggests the direct
invasion of the central nervous system (CNS) by
the virus [24]. Meningitis presents as neck rigidity
and positive Kernig's sign. Myelitis is thought to
be the result of gray matter involvement like
poliomyelitis [23]. Encephalopathy, stroke, and
hypokalaemic periodic paralysis have also been
reported caused by the systemic complications of
dengue infection [19,25,26]. Encephalopathy
presents with a reduced level of consciousness,
amnesia, restlessness, and is caused by acute
liver failure, acute kidney injury, hyponatraemia,
cerebral hypoxia, and cerebral oedema. Both
haemorrhagic and ischaemic stroke can occur in
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dengue infection mostly related to DHF.
Haemorrhagic stroke is due to thrombocytopenia,
platelet dysfunction and vasculopathy [27],
whereas ischaemic stroke is caused by
disseminated intravascular coagulation (DIC),
vasculopathy and increased plasminogen
activator inhibitor type | (PAI-I) which is a
procoagulant [27,28]. The probable mechanism of
hypokalemia could be either due to redistribution
of potassium in cells or transient renal tubular
abnormalities leading to increased urinary
potassium wasting and it responded well to
potassium replacement [26]. Other features like
Guillain-Barre syndrome (GBS) [22], acute
disseminated encephalomyelitis (ADEM) [29],
acute transverse myelitis {30}, optic neuritis [31],
phrenic neuropathy [32], oculomotor neuropathy
[33], maculopathy [34] and fatigue syndrome {35}
has been described as post-infection sequelae.
GBS occurs due to antigenic mimicry to DENV.
ADEM can be diagnosed by MRI of the brain with
haemorrhage within areas of demyelination [29].
Most of the patients improved with supportive
care even though few deaths have been reported.

5 CARDIOVASCULAR MANIFESTATIONS

The atypical cardiovascular manifestations of
dengue are not that common. Different types of
arrhythmias such as sinus bradycardia, junctional
bradycardia, atrioventricular (AV) nodal block,
atrial fibrillation, ventricular  arrhythmias,
myocarditis, and pericardial effusion have been
reported [36,37]. Myocarditis ranging from mild to
severe ventricular wall dysfunction presents as
dyspnoea, chest pain, palpitation as the result of
arrhythmias. Like many viral infections, DENV
can cause myocardial injury, either by direct
invasion or by autoimmune reaction resulting in
myocardial inflammation. By direct invasion, it
can incite different cytokines and can release
inflammatory mediators like TNF-a, interleukins,
oxygen-free radicals. DENV antigen may trigger a
cell-mediated immune response  causing
myocardial injury, which recovers with the
resolution of infection [37]. The echocardiogram is
an effective tool to see myocardial dysfunction.
Serum troponin |, CK-MB are also raised
transiently. Cardiac complications are usually
self-limiting occasionally needing specific drugs,
correction of the underlying electrolyte imbalance,
and temporary pacemaker until the resolution of
arrhythmias [38].

6 RESPIRATORY MANIFESTATIONS

Lung complications are devastating. Acute lung
injury (ALI) and Acute respiratory distress
syndrome (ARDS) are the most serious ones
which may cause fatality and occurs mostly in
DSS. These are thought to be due to increased
permeability of the alveolar capillaries resulting in
alveolar and interstitial oedema which lead to
respiratory failure requiring mechanical ventilation
[39]. Cautious fluid management is crucial in the
very beginning to prevent DSS thus preventing
these complications as well. Pulmonary oedema
may occur due to disturbance in colloid oncotic
pressure aggravated by fluid overload by platelet
transfusion and intravenous infusion. It may also
be caused by myocarditis. Pneumonia, pleural
effusion, and pulmonary haemorrhage are less
common and are usually self-limiting. DF can be
complicated by superimposed pneumonia with
Staphylococcus aureus and melioidosis [40,41].
Identification of the pathogen and treatment with
proper antibiotics is required. Massive pleural
effusion requires aspiration [42].

7 RENAL MANIFESTATIONS

The renal manifestations of DF are varied. It may
range from proteinuria, haematuria, electrolyte
imbalance, to acute kidney injury (AKI). AKI is
rare, could be caused by acute tubular necrosis
(ATN) resulting from shock due to plasma
leakage in DSS, and haemolysis or
rhabdomyolysis [9,10]. Other causes like immune-
mediated and direct viral invasion are the other
probable causes. The renal impairment usually
recovers with time if treated appropriately;
however, AKI is associated with high mortality,
prolonged hospital stay, and often requires
dialysis [43,44]. Infection-related
glomerulonephritis - proliferative and exudative
glomerulonephritis (IRGN) is rare in DF and
responds to steroids [44].

8 MUSCULOSKELETAL MANIFESTATIONS

Severe myalgia is a common feature in DF.
Rhabdomyolysis and myositis are relatively
uncommon in DHF [9]. Myotoxic cytokine tumour
necrosis factor (TNF) is responsible for
rhabdomyolysis. Raised serum  Creatine
Phosphokinase (CPK) and myoglobinuria are
suggestive of rhabdomyolysis. It needs adequate
hydration to prevent AKI. Myositis presents as
acute motor weakness and is characterized by
raised serum CPK and myopathic
electromyography. Myalgia in dengue is short-
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lived and resolves spontaneously, but post-
infection prolonged myalgia may occur. Both
myositis and prolong myalgia respond well to
corticosteroids [9,10]. One case report from
Australia showed non-responsiveness to non-
steroidal anti-inflammatory drugs but, prompt
response to steroid [45].

9 HAEMATOLOGICAL MANIFESTATIONS

Dengue may present with different atypical
haematological features like haemophagocytic
lymphohistiocytosis (HLH), disseminated
intravascular coagulation (DIC), and
pancytopenia. Though HLH is mostly associated
with  Ebstein-Barr  virus  infection, cases
associated with DENV are also reported [46,47].
This rare hyperinflammatory disorder is thought to
be due to the activation of bone marrow
macrophages by increased production of
cytokines, including interferon y (IFN-y), tumor
necrosis factor a (TNF-a), and interleukin 6 by
virus-infected T lymphocytes [48]. HLH s
characterized by prolong fever,
hepatosplenomegaly, lymphadenopathy  with
bicytopenia or pancytopenia, increased ferritin,
lactate dehydrogenase (LDH), SGPT,
hypertriglyceridaemia, hypofibrinogenaemia, low/
absent natural killer cell (NK-cell) activity, high
soluble interleukin-2  receptor level [49].
Corticosteroids, etoposide, cyclosporin are the
mainstay of treatment and other supportive care
with necessary blood products and empirical
antibiotics improve the outcome [46,47].

DIC is another serious manifestation of
DHF/DSS. Different mechanisms are being
postulated for DIC. In DENV infection the
increased expression of tissue factor (TF) and
endothelial injury led to the activation of the
coagulation cascade and excess fibrinolysis
resulting in consumption coagulopathy. TNF-a
and IL-6 can also activate the coagulation
cascade by the TF pathway. DIC could be the
result of increased vascular permeability as well.
DIC causes clots in microcirculation leading to
multi-organ dysfunction. There is a paradoxical
haemorrhage due to consumption coagulopathy
and thrombocytopenia [50]. Huang et al showed
in a study that thrombocytopenia, prolong
activated partial thrombin time (APTT), and raised
tissue plasminogen activator (tPA) occurring in
the acute phase in dengue indicated activation of
coagulation and fibrinolysis. In the convalescent
phase platelet count and PAI-1 are raised with a
decline in tPA level and normalization of APTT.
These changes were more in DHF/DSS than DF

indicating the relation of DIC with disease severity
[51].

10 LYMPHORETICULAR MANIFESTATIONS

Lymphadenopathy may occur in more than half of
the cases of DF, however lymph node infarction
is rare. Lymphoma needs to be excluded in
persistent lymphadenopathy [9,52].

Splenomegaly is found rarely, mostly in
infants. It is often complicated with subcapsular
haematoma and splenic rupture. Splenic rupture
is suspected when there is sudden severe
abdominal pain with features of peritonitis,
hypotension, and falling haematocrit, and needs
urgent splenectomy [53].

11 CONCLUSION

With the increasing burden of DF, the atypical
manifestations are also increasing. Increasing
awareness of physicians is necessary for early
diagnosis and appropriate management. In
endemic areas, especially during the outbreak,
any patient with fever should be evaluated for
dengue, keeping the atypical manifestations in
mind.
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