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ABSTRACT
Dengue infection classically presents with fever, thrombocytopaenia, and varying degrees of
plasma leakage, giving rise to shock. However, a myriad of other manifestations, involving the
cardiovascular system, the nervous system, the liver, the kidneys, the gut and the haemato-
logical system have been reported in dengue. This review summarizes these varied
presentations.
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Background

Dengue is caused by a flavivirus transmitted by Aedes
mosquitoes. It is prevalent in tropical and subtropical
countries, and is currently endemic in South East Asia
and the Asia-Pacific Regions. Almost 4 billion people are
at risk, and 50–100 million people are infected with den-
gue each year [1,2]. There are four serotypes of dengue
virus, DEN 1–4. Dengue infection has varied presenta-
tions, ranging fromundifferentiated fever to life threaten-
ing haemorrhagic fever (DHF), characterised by plasma
leakage and shock syndrome (DSS). Dengue must be
considered as a probable diagnosis in patients who live
in or recently travelled to a dengue endemic area, pre-
senting with fever and at least two of the following:
nausea, vomiting, rash, aches and pains, positive tourni-
quet test, leukopaenia, or any of a set of defined warning
signs (abdominal pain or tenderness, persistent vomiting,
clinical fluid accumulation, mucosal bleeding, lethargy,
restlessness, hepatomegaly, increase in haematocrit with
rapid decrease in platelet count). The latter warning signs
may herald the onset of severe dengue, characterised by
severe plasma leakage resulting in shock and other man-
ifestations of third space fluid accumulation, and severe
bleeding [3].

The classical presentation in dengue is fever with shar-
ply dropping platelet counts, which may or may not be
associated with plasma leakage, the latter resulting in
either compensated or uncompensated shock. The
shock syndrome can result in multi-organ failure and
death. Apart from the classical presentation, dengue
infection can result in a myriad of unusual clinical mani-
festations, which are grouped under the title ‘expanded
dengue syndrome’. This group generally includes specific

organ involvement, with atypical presenting features. In
this paper, we describe unusual or atypicalmanifestations
of dengue infection, based on a review of the literature.

Methods

We performed a PUBMED search for all papers published
in English language using the keywords ‘dengue’, AND
‘atypical’ OR ‘rare’OR ‘unusual’ in title and abstract. There
were 4912 abstracts in the original search with duplicates
removed. The software Thomson – Reuters Endnote X7
was used to filter articles. All abstracts were read through
independently by the authors. Observational studies, clin-
ical trials, case series, and case reports of patients with
a confirmed diagnosis of denguewere screened for inclu-
sion. We also searched the bibliography of review papers
on dengue for reports of unusual or atypical manifesta-
tions of dengue.We includedpaperswhich provideddata
regarding atypical manifestations of dengue. In all
included reports, a laboratory diagnosis of dengue was
considered essential, by any of the established diagnostic
tests (positive dengue IgM ELISA, positive dengue NS1
antigen, positive dengue PCR). We excluded reports
where co-infection with other diseases were present.
Data from a total of 172 papers are reviewed here.

Results

The diverse manifestations of dengue are categorised
below according to the primary organ system involved.
Data from observational studies were used to estimate
the frequency of occurrence of certain manifestations.
For many manifestations, data was only available from
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case reports, and it was not possible to estimate the
frequency of occurrence (Table 1).

Cardiac manifestations

A variety of cardiac manifestations have been
reported in dengue infection. The true incidence of
cardiac involvement is difficult to gauge, as different
studies define different parameters as evidence of
cardiac involvement [4–6]. Cardiac involvement of
varying degrees have been described, ranging from
arrhythmias (which are commonly seen), to myocar-
dial depression and myocarditis.

Electrocardiographic abnormalities
ECG changes are the most commonly described cardiac
manifestations. The patterns of certain ECG changes have
been described in several observational studies from Sri
Lanka and India [6–8], as well as in several case reports.
Sinus bradycardia has been noted as the predominant
arrhythmia, in several descriptive studies [6–8]. Other
abnormal rhythms reported were sinus tachycardia [6,8],
2nd degree heart block [7,9], complete heart block [10–
12], sino-atrial block [13], ventricular bigeminy and trige-
miny [8,14], paroxysmal SVT [15], and acute atrial fibrilla-
tion [16,17]. Almost all reported arrhythmias were
transient, with complete recovery on discharge. In
a prospective study done in Sri Lanka during a dengue
epidemic in 2005, 62.5%of ECG abnormalities were docu-
mented in patients with uncomplicated dengue fever,
suggesting that ECG abnormalities are not related to the
severity of dengue. In this study, although80%of patients
had hypotension, only two were diagnosed to havemyo-
carditis [18]. ECG abnormalities are thought to be more
common among patients with secondary dengue infec-
tion [6]. Another descriptive study done among children,
with 18–24 hour Holter monitoring during the convales-
cent phase, did not demonstrate an association between
the clinical severity of dengue and arrhythmias [19]. None
of the observational studies gave details on comorbidities
which may increase the likelihood of arrhythmias [6–8],
while some specifically excluded patients with pre-
existing heart disease [7]. It is noteworthy that arrhyth-
mias may occur due to deranged metabolic states and
electrolyte imbalance in severe dengue with organ dys-
function. In one observational study of non-severe den-
gue patients, the presence of ST-T changes or bundle
branch block appeared to increase the risk of developing
hypotension and tachy-brady arrhythmias; this study spe-
cifically excluded patients with abnormal electrolytes or
renal dysfunction [6], thus suggesting that arrhythmias
may be independent of electrolyte disturbance.

Echocardiographic changes
Transient myocardial depression has been described
among children as well as adults in several prospective
studies in Asia [5,20–22]. This phenomenon has been

observed mainly during the toxic phase. The frequency
of reduced ejection fraction was significantly higher in
dengue shock syndrome and dengue haemorrhagic
fever than dengue fever [21]. Mild to moderate reduc-
tion in ejection fraction has been detected by echocar-
diography as well as more specific radionuclide
ventriculography, with mean values of 47.06% and
41.69%, respectively [22]. This myocardial depression is
a attributed to a functional impairment, as 99m Tc
pyrophosphate imaging did not show myocardial
necrosis [22]. In an observational study among children,
it was noted that patients with low ejection fraction
required more aggressive fluid replacement, and low
ejection fraction was associated with larger pleural effu-
sions and respiratory embarrassment [23]. Apart from
ejection fraction, end diastolic volume and cardiac index
were found to be low. In addition, reduced systolic
myocardial septal velocities and right ventricular systolic
and diastolic velocities have been detected, in a study
done in Vietnamese children [21].

Myocarditis/pericarditis
The prevalence of myocarditis in dengue infection
ranges from 9% to 15% [24–26]. A prospective study
carried out in China during an outbreak has shown
that the prognosis of dengue patients with or without
myocarditis did not differ [26]. However, there have
been several case reports which have reported fatal
outcomes in patients with dengue myocarditis [24,27–
31]. A significant positive association between myo-
carditis and the severity of dengue has been shown in
one study [26]. Autopsy findings have shown viral
particles in cardiac muscle, by immunohistochemistry,
suggesting a possible cardiotropism of the dengue
virus [24,32].

Pericarditis has been known to occur [33], and
there is one report of severe pericardial effusion
with cardiac tamponade requiring pericardiocentesis
in early dengue infection [34]. This could be a result of
the plasma leakage syndrome.

There is insufficient data to determinewhether cardiac
involvement is more common in severe dengue. Many
case reports showing significant cardiac involvement are
of patients with severe forms of dengue. The evidence
fromobservational studies is less clear. One study showed
that those with warning signs of severe dengue were
more likely to develop cardiac involvement [8], another
study showed no difference [7], while the third was not
designed to demonstrate such a correlation [6].

Neurological manifestations

Nervous system involvement is less common in dengue,
with a reported incidence of 0.5–5.4% [35–40].
Encephalopathy is the most common presentation
[37,39,41–44], and is an important cause of death in
dengue [39]. It occurs mostly in the presence of organ
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involvement with metabolic derangement, i.e. metabolic
acidosis, hepatic failure, disseminated intravascular coa-
gulation, prolonged shock, severe hyponatremia or brain
haemorrhage. In a retrospective study done in Thailand,
of 1493 children admitted with dengue, 80 children
(5.4%) were identified to have neurological manifesta-
tions of some sort [42]. Of these 80 children, 83.3% pre-
sented with altered consciousness, 45.2% with seizures
and 21.4% showed nuchal rigidity. There was only one
case of histologically confirmed dengue encephalitis in
this series, as an autopsy finding. In all cases, neurological
manifestations occurred while the patients were still feb-
rile. Another retrospective study from India reported 15%
patients with encephalopathy [39]. This study further
showed that CNS involvement was commoner in patients
with DHF and DSS, and DENV2 and DENV3 were the
commonest aetiological agents.

There is evidence to suggest that the dengue virus
is neurotropic. In a prospective study of 21 serologi-
cally proven dengue cases, 10 showed dengue PCR
positivity in CSF, and 9 out of 21 were diagnosed as
dengue encephalitis [36]. The understanding of neu-
rotropic effects of the dengue virus has introduced
a relatively new entity called dengue encephalitis in
the past decade. It is defined as dengue with CNS
involvement and the presence of dengue RNA, IgM,
or NS1 antigen in CSF, and CSF pleocytosis without
other neuroinvasive pathogens. In a prospective case
control study of 27 patients with encephalopathy, CSF
analysis was normal in all, however 64% showed posi-
tive dengue specific IgM, indicating possible viral
invasion of the CSF [45]. However, in the study of 80
children in Thailand mentioned above, dengue speci-
fic IgM and dengue RNA PCR was not detected in the
available CSF specimens [42]. Cerebral oedema was
demonstrated on magnetic resonance imaging (MRI)
of the brain in the majority, with only two patients
showing scattered focal lesions. Imaging-proven den-
gue encephalitis is seldom reported [46].

Meningitis is uncommon in dengue fever. Two
patients presenting with classic features of meningitis,
i.e. fever, headache and neck stiffness have been
reported in dengue infection, without the typical fea-
tures of dengue fever [47].

Intracranial haemorrhages have been infre-
quently reported [38,48–51]. Intracerebral haemor-
rhage, subarachnoid haemorrhage and subdural
haemorrhage have been described. In a case series
of nine patients with intracranial haemorrhage,
fever, vomiting and altered level of consciousness
were the common presenting complaints [50]. The
outcome in patients with intracranial haemorrhage
was poor; 5 patients died, while 3 were discharged,
one was left with a Glasgow outcome scale of 3.
Importantly, haemorrhages were associated with
a thromboctytopenia of >20,000/mm2, emphasizing
the fact that brain imaging should be considered in

dengue patients with loss of consciousness without
severe thrombocytopaenia. An unusual case of sub-
dural effusion in a 50-year-old man with dengue
fever has been described [51]. The patient has pre-
sented four days after discharge with sudden onset
headache, generalized tonic-clonic fits and altered
sensorium. CT of the brain showed bilateral frontal
lobe subdural effusions which was later confirmed
by MRI. The patient recovered fully by the sixth day
of illness.

Spinal cord involvement is rare. Several cases of
transverse myelitis [52–61] have been described
from China, Thailand, India, Singapore and Brazil. An
8-month-old child who developed acute diffuse trans-
verse myelitis was reported from India, who recovered
with corticosteroid treatment [57]. A cluster of
patients with acute transverse myelitis has been
reported from the Brazilian Amazon region [54].
Whether this outbreak was related to unique epide-
miological factors or a particular strain of DENV is not
known, although such clustering of cases has not
been reported elsewhere. CSF findings in these cases
have been largely normal, suggesting a post-
infectious immune mediated aetiology.

Acute demyelinating encephalomyelitis (ADEM)
has also been described in dengue, in several case
reports [62–70]. Demyelinating lesions involving the
spinal cord, periventricular white matter, corona
radiata, thalami, corpus callosum, hippocampus,
brainstem, and cerebellum have been observed on
magnetic resonance imaging. In one autopsy, demye-
lination, macrophage infiltration and perivascular lym-
phocytic infiltration, with foci of haemorrhage have
been demonstrated [69].

Peripheral nervous system is involvement has been
described in dengue, both as mononeuropathies and
demyelinating polyneuropathy. Guillain-Barre syn-
drome, characterized by acute flaccid paralysis, has
been reported as a presenting feature of dengue as
well as a post infectious immune phenomenon
[35,43,71–79]. A case series of three patients present-
ing with classical features of dengue fever and devel-
oping acute onset areflexic quadriparesis on
the second day of illness have been reported [71].
Diagnosis of dengue in these patients was confirmed
by RT-PCR of CSF and serum. Complete recovery with
intravenous immunoglobulin was seen within one
week in all three patients. It is also possible that
asymptomatic dengue infection could be a cause of
Guillain-Barre syndrome. In one case series, patients
presenting with Guillain-Barre syndrome during
a dengue epidemic in Brazil were studied [78]. Of 15
patients studied, seven had IgM positivity in serum;
most of these patients had no definite history of
dengue-like illness. Is it possible that dengue virus
infection, even asymptomatic or with minimal symp-
toms, maybe an aetiological factor for Guillain-Barre
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syndrome. Isolated 6th cranial nerve palsy, facial nerve
paralysis and diaphragmatic paralysis have been
reported following dengue infection [60,80–82].

Cerebellar syndromes may also result from dengue
infection; cases of acute infective as well as post
infective cerebellitis have been reported, all of which
have recovered completely [83,84]. There is a single
report of extra pyramidal system involvement with
dengue [85].

Neuro-opthalmological complications of dengue
fever have been described as case reports. A case of
21 year old male with bilateral loss of vision with
normal opthalmoscopy and unrecordable visual
evoked potentials was reported. A diagnosis of retro-
bulbar neuritis has been made. His visual acuity
improved to 6/18 after one year following treatment
with steroids [60]. Two cases of neuromyelitis optica
(NMO) following dengue fever in patients of Japanese
ancestry have been describe, suggesting a possible
genetic susceptibility for post dengue NMO [67,86].
There is a single report of uveitis with dengue [87].

Muscle dysfunction is known to occur with dengue
[39]. This presents often with muscle weakness, which is
usually mild and associated with myalgia and raised
creatine kinase (CK) levels. Conversely, raised CK levels,
without overt muscular weakness, have also been
demonstrated in dengue [39]. Hypokalaemic muscle
weakness associated with dengue has been increasingly
reported [88–92]. Rhabdomyolysis has been described,
sometimes with extremely high CK levels, and can result
in acute renal failure and death [93–101]. An entity
known as dengue associated transient muscle dysfunc-
tion (DMAD) has been suggested [102], associated with
varying degrees of myalgia, muscle weakness, hypore-
flexia, raised CPK; inflammatory changes were seen in
muscle in some of these patients [39,102].

Gastrointestinal manifestations

Mild to moderate elevation of liver transaminases is com-
monly seen indengue [103–105]. In a prospective study in
India of 110 children with dengue, in whom co-infection
with malaria, enteric fever and viral hepatitis were
excluded, tender hepatomegaly and liver function
abnormalities were commonly seen [103]. Elevation of
liver transaminases was greater in patients with DHF
compared to DF, and AST levels were higher than ALT
levels. It is postulated that the latter maybe a result of
associatedmyositis. Acute liver failure is rare, but is a well-
recognized occurrence, with reported cases among
infants as well as adults, and is generally seen within
a week of onset of fever [106–116]. Another study from
Pakistan showed that liver dysfunctionwas common, and
was more commonly seen in patients with DF than DHF
(38% vs.19%) [117]. According to another case series
described in India, acute liver failure was seen within
one week from the onset of fever, with mean peak AST

at 2095 ± 933 and mean peak ALT at 1741 ± 731 [118].
Elevated bilirubin and alkaline phosphatase, and persis-
tent nausea and vomiting, have been identified as pre-
dictors of acute liver failure amongpatientswith highAST
levels [119]. Most cases of acute liver failure recover,
although a few fatalities are reported [106,111,115].
A retrospective study has, in fact, shown that children
with acute liver failure due to dengue may have a better
prognosis than thosewith liver failure due to other causes
[107]. The pathogenesis of liver involvement in dengue is
yet unclear; direct viral infection of hepatocytes and
Kupffer cells is postulated, although immunemechanisms
are also thought to play a role [120,121].

Acalculous cholecystis is a commonly reported clin-
ical and ultrasonographic finding in dengue patients
[41,122–126]. A rare case of acalculous cholecystitis,
acute pancreatitis and pancytopenia occurring conco-
mitantly in the same patient, during the same disease
process has been described [124]. Acute pancreatitis
is a less commonly described manifestation in den-
gue. A few isolated case reports are available [127–
130]. A study enrolling 140 children with the objective
of identifying pancreatic involvement is dengue
reported enlarged pancreas and elevated amylase
and lipase in 29% of patients [131].

Upper gastrointestinal bleeding due to dengue has
been reported as an unusual manifestation of dengue
[25,132]. An unusual case of a 45-year-old male pre-
senting with bleeding per rectum complicating DHF
has been described, in whom colonoscopy revealed
diffuse mucosal oedema and ulcerations with active
bleeding from rectum to caecum [133].

Renal manifestations

Acute kidney injury (AKI) is a common, but under-
recognized entity in dengue fever [25,134]. Its inci-
dence varies from 7.2 to 14.2% [135–138], with mor-
tality rates ranging from 1.2% to 11.3% [136–138].
A retrospective study done in Pakistan identified
male gender, DHF, DSS, neurological involvement,
and prolonged activated partial thromboplastin time
as independent predictors of the occurrence of AKI in
patients with dengue [136]. Hypotension, rhabdomyo-
lysis and haemolysis are possible causes of AKI in
dengue [100,101,139]. Direct viral infection and
immune complex mediated injury have been postu-
lated as potential mechanisms of dengue induced
acute kidney injury [140]. Isolated cases of acute tub-
ular necrosis, IgA nephropathy and nephrotic range
proteinuria in association with dengue have also been
described [141–143].

Respiratory manifestations

Pleural effusions are commonly seen in DSS, as
a manifestation of plasma leakage, and are not
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considered a part of the expanded dengue syndrome.
Apart from this, specific lung involvement is relatively
uncommon in dengue. Acute respiratory distress syn-
drome (ARDS) is known to occur, sometimes as a part of
multi-organ failure, and can be fatal [144–147]. In one
case series of patients with dengue, ARDSwas seen in 11
patients out of 606, and 8 of these patients died [146].
ARDS appears to be more common in older people, and
with more severe illness, in particular liver and renal
dysfunction, and when dengue is complicated by sec-
ondary bacterial sepsis [146]. Pneumonitis [148],
bronchiolitis [144] and pulmonary haemorrhage
[148,149] have also been reported in dengue. Whether
ARDS develops as a part of the plasma leakage syn-
drome, or whether it is due to direct effects on the
virus is unclear.

Haematological manifestations

Disseminated intravascular coagulopathy occurs in
severe cases of dengue [117,150]. Splenomegaly has
been detected, mostly in children with dengue infec-
tion [151–153]. Infection associated haemophagocytic
lymphohistiocytosis (HLH) is a rare, important and
under-recognised complication of dengue, and there
are numerous case reports describing various presen-
tations of HLH in dengue [15,124,154–172]. Persistent
fever, cytopenias and multi-organ involvement occur,
together with lymphadenopathy, hepatomegaly, sple-
nomegaly and markedly elevated transaminases. HLH
has many other causes, and in general has a poor
prognosis, although the dengue-associated type
appears, in some cases, to respond well to corticos-
teroid therapy [154,160,161,164–168,172]. A rare case
of persistent thrombocytopenia evolving into pancy-
topenia, with bone marrow biopsy revealing aplastic
anemia, has been described following dengue fever
[173]. Dengue fever triggering thrombotic thrombo-
cytopenic purpura has also been reported [174,175].

Limitations

Our search was confined to publications in the English
language. We acknowledge that this may have resulted
in papers published in other languages having been
excluded. In all instances we included only studies or
reports where comorbidities or dual infection may have
confounded the clinical picture; however we acknowl-
edge that these factors may not always be evident in the
publications reviewed.

Conclusions

Dengue infection can result in a myriad of clinical
manifestations, involving nearly every system in the
body. Cardiac and neurological manifestations appear
to be the most common of these, and dengue

encephalitis is an important cause of death.
Respiratory complications are relatively less common,
and there are no reports of involvement of endocrine
organs. The relationship between severity of dengue
and these atypical manifestations is not fully under-
stood, and serious complications can occur without
the classical features of dengue shock. Thus, clinicians
should be aware of these manifestations, particularly
in areas where dengue is highly prevalent.
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