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ABSTRACT

Introduction: Dengue is a common arboviral infection in tropical
areas of world with increased incidence in the past few years.
Spread of disease has led to increased recognition of various
atypical manifestations apart from the classical features. This
study was conducted to find out the neurological and cardiac
manifestations of dengue in children.

Methods: This observational study was conducted in a tertiary
referral centre in Central India. Cases were classified based on the
WHO 2009 Dengue guidelines for the diagnosis, treatment,
prevention and control. The neurological and cardiac
manifestations of dengue were studied and compared with those
cases without manifestations.

Results: In this study, a total of 75 dengue cases were included
and out of them, five (6.75%) cases presented with CNS
abnormalities. The most common neurological manifestations
were fever with seizures, altered sensorium, vomiting and
headache. Hepatomegaly, hypotension, coagulopathy, and
leucocytosis (> 11,000 cells/mm?®) were significantly associated
with neurological dysfunction (p < 0.05). Ten children out of 75
(13.33%) had cardiac manifestations. They included bradycardia
in five cases, tachycardia and signs of CCF in three cases and
shock in two cases. Echocardiographic evaluation showed mild
pericardial effusion in one patient.

Conclusions: Dengue poses a huge burden to healthcare system
with its various atypical manifestations. A better understanding of
neurological and cardiac clinical manifestations of dengue will
reduce morbidity and mortality in such cases.
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INTRODUCTION

Dengue is a highly endemic infectious disease of
tropical countries and currently contributes to a
significant global burden. It is caused by any four
dengue virus serotypes namely DENVsl-4,
primarily transmitted to humans by the female
Aedes mosquito.! In the year 2006, WHO
highlighted dengue as an emerging disease of the
world. Subsequently, according to their updated
report published in 2014, 40% of the world
population are at risk of exposure to dengue, with
2.5% mortality amongst those needing
hospitalisation.? Globalisation, increased air travel,
lack of effective mosquito control measures and
unplanned urbanisation have led to an increase in
its incidence with expansion of its geographic and
demographic distribution.?

The clinical spectrum ranges from self-limiting
influenza like illness to life threatening dengue
hemorrhagic fever (DHF) and dengue shock
syndrome (DSS). Though the disease can affect any
age group, the severity is more in children aged
below 15 years.* DHF is currently one of the
leading causes of hospitalisation and death in many
tropical Asian countries. Nearly 95% cases are
among children < 15 years; while infants comprise
5% or more of all DHF/DSS cases.” The most
severely affected population by dengue are those
who live in areas with poor public health systems
and are not experienced in prevention or control of
the disease or its surge in intensity that often occurs
seasonally. In these settings, mortality and
morbidity are often higher than in regions where
dengue has been endemic for decades.®

Encephalopathy and encephalitis are the most
commonly reported neurological complications of
dengue, with a calculated incidence varying
between 0.5% and 2.6%.7 Cardiac involvement,
although often mild, can be severe enough to result
in progressive and intractable acute heart failure
with global hypokinesia and acute cardiac
dilatation. Lactic acidosis and calcium
derangements in severe dengue can also contribute
to myocardial damage.®° Atypical manifestations of
dengue though widely reported in adults and
children, are still not delineated as regards to
incidence, pathogenesis, and appropriate
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management. Most of the studies from India are
from the regions which are endemic for dengue
with yearly outbreaks such as southern part of India
and regions around Delhi. Madhya Pradesh is one
of the populous states of the country, and although
there was a dengue outbreak in October 2009 in
Madhya Pradesh, there are limited studies carried
out in this part of the country.!” Therefore, this
observational study was planned to study the
neurological and cardiac manifestations in
paediatric population.

METHODS

The present study was a hospital-based
observational study conducted over a period of 13
months from June 2015 to August 2016 in the
Department of Paediatrics, Gandhi Medical
College, Bhopal, India. It serves as a main referral
centre for the district of Bhopal and its adjoining
districts of Vidisha, Sehore, Ashoknagar, Sagar,
Rajgarh, etc. Ethical committee clearance was
obtained prior to the study from Institutional
Review board (Number- 14061-63/MC/IEC/2015).
A verbal and written consent was obtained from the
patient’s parents or guardians before recruitment
into the study.

A total of 206 patients between one month and 12
years of age, admitted with clinical features of
dengue-like illness were investigated for dengue
infection. Dengue was suspected if the child had
any of the following features: Nausea, vomiting,
rashes, aches and pains, positive tourniquet test,
leucopenia and any warning sign (abdominal pain
or tenderness, persistent vomiting, clinical fluid
accumulation, mucosal bleed, lethargy, restlessness,
liver enlargement > 2 cm, laboratory investigations:
increase in haematocrit concurrent with rapid
decrease in platelet count). Patients were diagnosed
and classified using WHO 2009 Dengue
guidelines for diagnosis, treatment, prevention and
control.!! Patients with any co-existing infection
along with dengue, patients with pre-existing heart
disease and / or pre-existing neurological disorder
were excluded from the study.

Seventy five patients, positive for dengue NSI
antigen or IgM ELISA, were included in the study
and closely monitored throughout the study period.
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Detailed examination was performed in all patients
to identify the multi-system involvement of the
disease. Baseline laboratory investigations were
obtained including complete hemogram, PCV, liver
and renal function tests, serum electrolytes, random
blood sugar, malarial antigen, etc. Patients that
developed cardiovascular system involvement as
determined by signs like arrythmias, congestive
cardiac failure, cardiogenic shock, or elevated
serum CK-MB were evaluated further by an
electrocardiogram (ECG) and 2D
echocardiography. Patients that presented with
signs of encephalopathy (altered sensorium,
seizures) underwent a lumbar puncture for
cerebrospinal fluid (CSF) analysis. CSF culture was
carried out to rule out bacterial and fungal
meningitis. Neuroimaging studies were done when
feasible. Trans-fontanelle ultrasonography was
performed in patients with an adequately open
anterior fontanelle window. Computerised
tomography (CT) and magnetic resonance imaging
(MRI) of the brain was done where feasible to
assess the extent of CNS involvement.

The obtained data was tabulated; data analysis was
done at the end of data collection using Minitab
Version 17. Patients were analysed on the basis of
demographic factors like age, sex, and area of
residence. Patients that presented with CVS and
CNS involvement were compared with those
without involvement and significant associations
were sought.

RESULTS

In our study, cases that presented with fever of
more than five days duration were tested for
dengue and out of 206 patients, 78 cases were
confirmed to have dengue infection. However,
three cases were excluded from the study as one
had co-existing tubercular infection and two had
previously diagnosed neurological disorder.
Therefore, 75 children diagnosed as dengue were
included in the study, with a male to female ratio of
1.8:1. Out of them, 51 (68%) cases were positive
for IgM, 47 (61.6%) were positive for NS1 antigen
and 23 (30.6%) were positive for both. The
youngest patient was three months old. Table 1
depicts the age wise distribution of children based
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on the severity of infection. Overall mortality of
1.3% (1 in 75) was noted in the study population.

Out of 75 cases, five (6.75%) cases, including two
females and three males, manifested with CNS
abnormalities. The age range was six months to 12
years; two (40%) patients were below one year of
age. The most common manifestation was fever
with seizures seen in all five patients.
Hepatomegaly, hypotension, coagulopathy, and
leucocytosis (> 11,000 cells/mm?) were
significantly associated with the neurological
dysfunction (p < 0.05) as shown in table 2.
Neurological features, CSF analysis, neuroimaging
findings and outcome have been presented in table
3.

Cardiac manifestations were seen in 10 (13.33%)
out of 75 children, which included seven males and
three females and a mean age of 7.6 years (range: 4
- 10 years). All the 10 cases (100%) presented with
fever followed by abdominal pain, vomiting, and
diarrhoea as shown in table 4. Cough was present
in one case and signs of congestive cardiac failure
(CCF) were present in three patients. All three
patients improved with decongestive therapy within
three days. Hypotension and shock were present in
two (20%) patients along with plasma leakage
features and these were treated with dopamine and
milirinone infusion for two days.

All of 10 (100%) patients presented with
thrombocytopenia (platelets < 100,000/mm?) with p
value of < 0.05. All 10 patients had significantly

Table 1. Age wise distribution of severity

Age Dengue Dengue Severe Total
group fever with dengue (%)
warning
signs
<1 year 6 2 6 14

(8%) (2.7%) 8%) (18.7%)
1-5 5 7 3 15
years (6.6%) (9.4%) (4%) (20%)
6-10 10 9 10 29
years (13.3%) (12%) (13.3%) (38.6%)
> 10 2 6 (8%) 9 17
years (2.7%) 12%) (22.7%)
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elevated CK-MB (mean 306.9 + 246.95, p = 0.00).
ECG was performed in all 10 patients and five
(50%) were found to have sinus bradycardia and
three patients with CCF had tachycardia on ECG.
Bedside echocardiography facility was not
available in our institution which was done after
stabilisation of the patients and all except one
patient had normal echocardiography findings. One
patient had mild pericardial effusion without any
other abnormality. None of the patient had LV
dysfunction or global hypokinesia. Bradycardia
resolved on recovery and no death was noted in this

group.

DISCUSSION

In the past two decades, India has become endemic
for dengue and many authors have reported
periodic epidemic breakouts across the country. In
peak seasons, any child presenting with fever can
be considered to be positive for dengue. In our
study, 38.6% children belonged to the age group of
six to 10 years, followed by those > 10 years (22.6
%). This correlates with WHO data that reports the
modal age of six to eight years for low-endemic
areas.!! There was a male preponderance (M:F ratio
- 1.8:1) which corresponds to the results of
previous studies.'?!3 However, Anders KL et al.!4
have reported a female predominance while
Capeding M. et al'> reported no gender difference.
We feel that male children engage in outdoor
activities compared to females; hence, are more
prone to exophilic mosquito bites. Industrialisation,
increased movement of people from rural to urban
areas, and environmental changes have all favoured
the spread of dengue in rural as well as urban
areas.'®!” We found clustering of cases in the
monsoon months of July to October, similar to the

Table 2. Comparison between cases without (group
A) and with neurological complications (group B)

Variable Group A Group B p Value
(n=70) (n=5)
(% or mean (% or mean
+ SD) + SD)
Rash 33 (47.14%) 3(60%) 0.578
Bleeding 32 (45.7%) 4 (80%) 0.138
Vomiting 28 (40%) 4 (80%) 0.080
Diarrhoea 17 (24.29%) 2 (40%) 0.435
Abdominal pain 26 (37.14%) 1(20%) 0.440
Headache 20 (28.57%) 1(20%) 0.680
Third space loss 50 (71.4%) 2 (40%) 0.141
Hepatomegaly 17 (24.29%) 4(80%) 0.007
Splenomegaly 15 (21.43%) 1(20%) 0.940
Hypotension 20 (26%) 4 (80%) 0.048
TLC 33 (44%) 2 (40%) 0.138
(< 5000/mm3)
TLC 8 (10.6%) 3 (60%) 0.003
(> 11,000/mm?)
Mean 10.8+£0.57 12.8+0.57 0.194
haemoglobin
(gm/dL)
Mean Hematocrit 36.59+2.83 425+2.83 0.9%4
levels (%)
Thrombocyto- 32 (45.71%) 1(20%) 0.263
penia
(<100,000/mm3)
Serum creatinine 4 (5.7%) 1(20%) 0.216
(>1 mg/dL)
SGOT > 200 U/L 20 (28.5%) 1(20%) 0.680
SGPT > 200 U/L 11 (15.7) 1(20%) 0.801
Cougulopathy 14 (20%) 5(100%)  0.001
(Abnormal PT/
aPTT)
Mean serum 139.73 +7.07 132+7.07 0.537
Sodium
(mEgq/L)
Mean serum 4.25+0.99 42+099 0.694
Potassium
(mEq/L)

Table 3. Clinical profile of patients with neurological manifestations

Age/ Sex Neurologial features CSF Neuroimaging Outcome/ follow-up

20mo/ F Seizures, altered sensorium  Aseptic meningitis  CT head - cerebral edema Complete recovery

9mo/M  Seizures, hemiparesis Normal USG cranium — IVH Residual hemiparesis,
lost to follow-up

11y/M Seizures, headache Normal MRI brain - normal Complete recovery

6 mo/M  Seizures, altered sensorium  Aseptic meningitis  Not done LAMA

12y/F Seizures, headache, altered ~ Normal Could not be done Expiry due to MODS

sensorium, hemiparesis
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Table 4.Comparison between cases without (group A) and with cardiac complications (group B)

Variable Group A (n = 65) Group B (n=10) Odds Ratio* P Value
(% or mean % SD) (% or mean = SD)

Rash 31 (47.69%) 5 (50%) 1.10 0.892
Bleeding 32 (49.23%) 6 (60%) 0.26 0.84
Vomiting 28 (43.08%) 4 (40%) 0.88 0.855
Diarrhoea 17 (26.15%) 2 (20%) 0.71 0.677
Abdominal Pain 23 (35.38%) 5(50%) 1.83 0.374
Cough 8 (12.31%) 1 (10%) 0.79 0.834
Third space loss 25 (38.46%) 2 (20%) 0.40 0.258
Hepatomegaly 18 (27.69%) 2 (20%) 0.65 0.69
Splenomegaly 14 (21.54%) 2 (20%) 0.91 0.912
Shock 11 (16.92%) 2 (20%) 1.23 0.811
Edema 46 (70.76%) 5 (50%) 0.413 0.190
Leucocytosis (> 11,000/mm?3) 10 (15.38%) 0 (0%) 0.25 0.506
Leucopenia (< 5000/mm?) 11 (16.92%) 4 (40%) 3.27 0.089
Mean hemoglobin (gm/dL) 10.82+ 547 11.35+1.28 0.37
Mean hematocrit (%) 36.48 + 24.94 37.5+3.63 0.54
Thrombocytopenia (< 100,000/mm?) 29 (44.62%) 10 (100%) 25.98 0.016
aPTT 11 (16.92%) 1(10%) 0.55 0.578
INR 14 (21.54%) 1(10%) 0.40 0.396
Mean serum Potassium (mEq/L) 424+ 1.54 4.13+0.69 0.66
Mean serum Sodium (mEgq/L) 139.46 = 78.47 140.9 £ 6.87 0.58

epidemiology noted in this part of Asia.!®

In this study, five cases presented with CNS
manifestations which is higher than that reported
by Solomon et al (1%)'? and Soares et al. (1.3%).2
The most common manifestation was fever with
seizures (100%) followed by altered sensorium
(60%), vomiting (60%) and headache (40%). These
findings were in accordance with the observations
made by Kakoti G et al.'” Sahu R et al.?!, and Cam
et al.?2, who have reported thrombocytopenia, and
raised haematocrit to be significantly related to
neurological manifestations in dengue. Similarly in
our study, hepatomegaly, hypotension,
coagulopathy, and leucocytosis (> 11,000/mm?)
were found to be significantly associated with
neurological dysfunction in dengue patients (p <
0.05). CSF analysis performed in cases with CNS
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involvement was suggestive of aseptic meningitis
in two patients; dengue encephalitis to be specific;
however, treatment plan remained same for all
patients with encephalopathy. This may have been
an underestimation as CSF analysis was delayed in
two patients due to coagulopathy. Also, we could
not test for dengue IgM antibody in CSF due to
non-availability of the investigation in our set-up.

Soares C et al.?® reported cranial CT to be normal
in all patients, except for one, that revealed cerebral
edema. Kumar R et al.?? reported five cases with
intracranial haemorrhage. In our study,
neuroimaging was performed in three patients; out
of them one had a normal MRI brain, one patient
had features of cerebral edema on CT scan and one
infant had IVH. Unfortunately we could not
perform neuroimaging in two patients. Mortality
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among children with viral encephalitis is

extraordinarily high in South-east Asia ranging
from 17 to 50%.!7

Our study reported mortality rate of 20% in patients
presenting with neurological features where an
infant who presented with a 10 day history of fever
and altered sensorium, rapidly developed multi-
organ dysfunction and succumbed to death. It is
noteworthy to mention that a child with prolonged
fever with worsening clinical picture could be due
to hemophagocytic lymphohistiocytosis (HLH) — a
complication of dengue.?* Kakoti G et al.'” reported
27% death due to dengue encephalitis. The high
mortality in this setting may be due to late reporting
of cases or due to unavailability of standard
neurointensive care facilities.

Literature suggests cardiac involvement in 15-52%
of dengue patients.?>28 In the present study, 10 out
of 75 (13.33%) children had cardiac manifestations
of whom seven (70%) were males and three (30%)
were females. As per previous studies, fever,
rashes, positive tourniquet test, pleural effusion,
ascites, chest pain, skin flush are associated
manifestations in patients with cardiac
problems.?6-?® With increasing severity of the
disease, acute heart failure, chest pain, hypotension
and shock become evident.?® The most common
presentation in these patients was fever (100%)
followed by rashes (50%). In 70% of patients
tourniquet test was positive while 60% patients had
bleeding episodes; however, there was no
difference in the clinical features between cardiac
and non-cardiac groups. However, Kulratne S et
al.?® reported significant chest pain and skin flush
in their cardiac group. Miranda CH et al.?® reported
cardiac manifestations in 10% patients such as
acute heart failure, chest pain, hypotension and
shock. We believe that the cases admitted in our
study were with mild cardiac manifestations and
hence, they recovered and no mortality was noticed
in this group.

In our study, CK-MB was evaluated only in
patients with cardiac manifestations, we found
thrombocytopenia and elevated CK-MB in all 10
(100%) patients, leukopenia in four (40%), and
deranged LFT in one (10%) patient with no
derangement in RFTs or serum electrolytes.
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Kulratne S et al.?® found no difference in
parameters such as TLC, platelet counts, PCV, AST
and ALT between cardiac and non-cardiac groups.
Miranda C et al?® in their study found that patients
with biomarker elevation had higher leukocyte and
platelet counts along with creatinine. Wichmann D
et al?’” found CK-MB elevation in 14.9% cases
while Gupta V et al.>* reported that 78.55% of
dengue patients had elevated CK-MB levels.

Out of 10 patients, five (50%) cases had sinus
bradycardia and three patients had tachycardia
which resolved on recovery. On echo, one patient
had mild pericardial effusion with no LVEF
dysfunction or global hypokinesia. A study by
Gupta V et al.? detected sinus bradycardia on ECG
in 14.28%, and sinus tachycardia in 21.4% patients
with no QRS and ST changes in any patient. 2D-
Echo showed no reduction in LVEF; and only mild
diastolic dysfunction in 14.28% patients with no
systolic dysfunction or global hypokinesia. Wali et
al.?® reported that 70% patients with DHE/DSS
suffered diffuse left ventricular hypokinesis with a
mean EF of 40%. Kabra et al.>* reported that 16.7%
patients with dengue illness had a decreased LVEF
of <50%.

There are certain limitations in this study such as
small sample size, and failure to assess dengue
cases for primary and secondary infections or for
infecting serotypes. Also, due to limited availability
of investigations in our institution, we could not
perform all the necessary investigations including
torponin-T, viral cultures, as well as neuroimaging
and bedside echocardiography on time or invasive
monitoring, in all the patients. These factors limit
the generalisation of the study results and therefore,
we recommend further such studies in a larger
sample size for a longer duration in a multi-centric
setup with available advanced technologies.

CONCLUSIONS

Dengue has a self-limiting course in the majority of
cases, but in the acute phase, it can present with
multi-organ involvement. Patients with encephalitis
like presentation should be tested for dengue
whether other classical features of infection are
present or not. Cases with severe dengue must be
screened for cardiac involvement to anticipate and
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effectively manage myocarditis. It becomes

essential on the part of treating paediatrician to
suspect and have knowledge of the atypical
manifestations of dengue for the early diagnosis
and proper management of these patients.
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