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Abstract

The involvement of the central nervous system in dengue-affected children, the spectrum of 
neurological manifestations and the presence of dengue-specific IgM antibodies in the cerebrospinal 
fluid (CSF) was studied. A prospective study was conducted of all consecutive serum-positive dengue 
patients (n=100) admitted to the hospitals attached to the Jagadguru Jayadeva Murugharajendra 
Medical College, Davangere, Karnataka state, India, from January 2009 to September 2010. 
Children who presented with neurological symptoms were grouped separately and CSF was cultured 
and routine tests for cells, sugar, protein and chlorides were done. Further CSF was subjected for 
dengue IgM estimation.

The study showed that the neurological incidence was 40%. Seizures were present in 70% of cases 
and altered sensorium was present in 80% of cases. Papilloedema and cranial nerve palsy were 
observed in 30% of cases and meningeal signs were present in 80% of cases. CSF protein was high 
in 80% of cases and pleocytosis was present in 80% of cases. CSF IgM was positive in 35% of cases. 
The mortality observed in this study was 4%. It was concluded that dengue fever encompasses an 
expanding clinical spectrum and is not just restricted to the WHO-specified criteria for making a 
diagnosis of dengue fever other than dengue haemorrhagic fever and dengue shock syndrome. It 
frequently causes encephalitis probably due to a direct neurotropic effect of dengue virus.
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Introduction

Dengue is the most rapidly-spreading mosquito-borne viral disease in the world. In the 
last 50 years, its incidence has increased 30-fold with growing geographical expansion to 
new countries, and, in the current decade, from urban to rural settings. Approximately 2.5 
billion people live in dengue-endemic countries and an estimated 50–100 million dengue 
infections occur annually.[1]
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Recent reports indicate that the clinical profile of dengue is changing. Neurological 
manifestations are being reported frequently.[2,3] While the actual incidence of various 
neurological complications is uncertain, the reported incidence of encephalopathy and 
encephalitis, the most common neurological manifestations of dengue, have been found to 
be between 0.5%–6.2%.[2,3]

From the pathogenesis point of view, neurological manifestations of dengue can be 
grouped into three categories:

Related to neurotropic effect of virus (encephalitis);(1) 

Related to systemic complication of dengue infection (encephalopathy);(2) 

Post infectious like acute disseminated encephalomyelitis, myelitis, Guillain-Barre (3) 
syndrome, optic neuritis.[4]

Since our hospitals are tertiary care hospitals, we do see a lot of children with dengue 
infection, including those with neurological manifestations. So in this communication an 
attempt has been made to know the neurological spectrum of dengue virus infection in 
children and to estimate the IgM levels in the cerebrospinal fluid (CSF) of children with 
neurological complications.

Materials and methods

This prospective study was conducted at the Chigateri General Government Hospital and the 
Bapuji Child Health Institute, both tertiary care paediatric hospitals attached to the Jagadguru 
Jayadeva Murugharajendra (JJM) Medical College, Davangere, Karnataka state, India, from 
January 2009 to September 2010. In Davangere, the dengue epidemic occurred every year 
from 2000 to 2006; since then it has become endemic with seasonal surge. A total of 100 
children who were serologically positive for dengue were included in the study. The inclusion 
criteria for this study was, all those children with fever and positive for serum IgM antibody for 
dengue, and the exclusion criteria was, all those children with fever but negative for dengue 
serology. In all 100 children, a detailed clinical history was taken, physical examination was 
performed, and baseline investigations were done using a structured proforma. Tests were 
done for haemoglobin (Hb), total and differential leukocyte count (TLC and TLC), platelet 
count (PLT count), haematocrit (HCT) and liver function. All children were evaluated with 
dengue serology using MAC ELISA method. CSF was subjected to dengue IgM estimation. 
CSF analysis for IgM was done in children with neurological manifestations using Capture 
ELISA method. The kit was brought from the National Institute of Virology, Pune, India. 
The dilution for serum and cerebrospinal fluid was taken 1:100 and 1:10 respectively for 
diagnostic significance as per the guidelines given by the institute. Pyogenic meningitis, 
tubercular meningitis, hepatic encephalopathy and typhoid encephalopathy were excluded 
by doing blood culture, Mantoux test, computed tomography scan, rapid malaria antigen 
and optimal test, HBV serology and widal test. Herpes simplex serology and serology for 
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enterovirus were not done. CSF was cultured and routine tests for cells, sugar, protein and 
chlorides were done. This study was purely observational.

The diagnosis of dengue infection, dengue fever and dengue haemorrhagic fever was 
made according to the WHO criteria.[1]

Statistical analysis

Data were entered into a Microsoft Excel sheet. Frequencies, mean and standard deviation 
were calculated by using Epi-info software for statistical analysis.

Ethical clearance was obtained from the Institutional Ethical Committee and the patients’ 
confidentiality regarding the data supplied was maintained.

Results

A total of 100 children (58 boys and 42 
girls), who were serologically positive for 
dengue antibody IgM, were part of the 
study. Dengue fever was present in 42%, 
dengue haemorrhagic fever in 32% and 
dengue shock syndrome in 26% of cases. 
Sixty children had no central nervous 
system involvement. The most commom 
symptom in this group was fever (100%), 
followed by vomiting (50%), headache 
(30%), abdominal pain (25%), arthralgia 
(20%) and malena (10%). The most common 
signs were hepatomegaly (78.3%), followed 
by lymphadenopathy (55%), splenomegaly 
(38.3%), petechiae and puffiness of eye 
(30%) and rash (28.3%) (Table 1). In another 
group who had neurological manifestations, 
male:female ratio was 1.7:1. The clinical 
spectrum of cases in which neurological 
involvement (40 cases) was included, 
constituted dengue fever (17 cases), DHF (13 
cases) and DSS (10 cases). The most common 
symptom in children who had neurological 
manifestations was fever (100%), followed by 
altered sensorium (82.5%), seizures (77.5%), 
vomiting (57.5%) and headache (52.5%). The 

Table 1: Signs and symptoms in children 
without neurological manifestations, 

Karnataka, India

Clinical features

Children without 
neurological 

manifestations 
(n=60) 

(%)

Fever 60 (100)

Vomiting 30 (50)

Headache 18 (30)

Abdominal pain 15 (25)

Arthralgia 12 (20)

Malena 6 (10)

Lymphadenopathy 33 (55)

Puffiness 18 (30)

Petechiae 18 (30)

Rash 17 (28)

Hepatomegaly 47 (78)

Splenomegaly 23 (38)
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most common signs were meningeal signs 
(80%), cranial nerve palsy and papilloedema 
(32.5%). The most common cranial nerves 
involved were 6th and 7th. 

Hepatomegaly and splenomegaly 
were present in 65% and 37% of cases 
respectively. In children with neurological 
manifestation, oedema was present in 37% 
of cases and rash and petechiae were seen 
in 25%. Malena was found only in one case 
(Table 2). Thrombocytopenia was present 
in 47.5% in children with neurological 
manifestations. SGOT (serum glutamic 
oxaloacetate transaminase) and SGPT 
(serum glutamic pyruvate transaminase) 
showed significant elevation in children with 
neurological manifestations when compared 
to those without neurological manifestations 
(P value <0.005 and <0.040 respectively). 
CSF analysis was done in all 40 cases who 
had neurological manifestations; protein was 
in the range of 28–178 mg/dl, with a mean 
of 84.6 mg/dl. Glucose was in the range of 
4–86 mg/dl with a mean of 47.67 mg/dl. Cell 
count was in the range of 4–360 mm3 with a 
mean of 61.09 mm3. CSF IgM was positive 
in 14 cases out of 40 cases, in which 6 cases 
were of simple dengue fever, 4 of DHF and 
another 4 of DSS (Table 3). Clinical features 
of CSF IgM-positive cases are mentioned in 
Table 4. Computed tomography was done in 
5 patients. It was normal in 4 cases and in 1 
case, it showed cerebral oedema.

Discussion

Dengue is one of the most important 
arboviral infections of humans and is one 
of the most important tropical infectious 
diseases in the world. The occurrence of 

Table 2: Signs and symptoms in children 
with neurological manifestations, 

Karnataka, India

Clinical features

Children with 
neurological 

manifestations 
(n=40) 

(%)

Mean age in years 6.9

M/F ratio 1.7:1

Fever 40 (100)

Fever at the time of 
admission in days ± 
SD

9.5±6.3

Altered sensorium 33 (82.5)

Seizure 31 (77.5)

Vomiting 23 (57.5)

Headache 21 (52.5)

Abdominal pain 7 (17.5)

Arthralgia 3 (7.5)

Malena 1 (2.5)

Lymphadenopathy 24 (60)

Puffiness 15 (37.5)

Petechiae 15 (37.5)

Hepatomegaly 26 (65)

Splenomegaly 15 (37.5)

Rash 10 (25)

Meningeal sign 32 (80)

CN palsy 13 (32.5)

Papilloedema 13 (32.5)

Mortality 3 (7.5)
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Table 3: Laboratory investigations in children with neurological manifestations,  
Karnataka, India

Investigations Children with neurological 
manifestations (n=40)(%) P value

Mean Hb (gm%) ± SD 9.7±1.9 NS

Mean total leukocyte count (per mm3) ± SD 
(4–11x103/µL)

8785±6233

Platelet count (per mm3) in blood  
(150–500x103/µL)

<30 000

31 000–50 000 

51 000–100 000

>100 000

 

4 (7.5)

3 (10)

12 (30)

21 (52.5)

Mean packed cell volume (PCV) (%) ± SD 28.5±5.3 <0.042 S

Mean SGOT (IU) SD (SGOT 5–35 U/L) 388±236 <0.005 S

Mean SGPT (IU) SD (SGPT 7–56 U/L) 301±266 <0.040 S

CSF findings (40 patients)

CSF pleocytosis (>10 cells/mm3)

Mean cell count ± SD (WBC 0-3/µL)

Mean CSF protein ± SD (15–45 mg/dL)

Mean CSF sugar ± SD ( 50–80 mg/dL)

80

61.09±63.56

84.6±45.56

47.6±19.9

CSF IgM positivity

DF

DHF

DSS

14 (40)

6

4

4

neurological manifestations in dengue infection has been recognized for long.[3] In previous 
reports of neurological involvement in dengue infection, the observed ‘encephalopathy’ 
was thought to be due to prolonged shock, along with fluid extravasation, cerebral oedema, 
hyponatremia and liver failure.[5] Recently, however, direct neurotropic potential of the 
virus has been recognized.[6] In India, too, neurological complications of dengue have been 
reported.[7]
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Out of our 100 cases, 40 children 
had symptoms and signs pertaining to 
CNS involvement. Hence, the incidence 
of neurological involvement in our study 
was 40%, which we believe is very high 
as compared to other studies.[2,3] The 
neurological manifestation was 0.5% and 
6.2% in the study done by Cam et al.[2] 
and Hendarto et al.[2,3]  respectively. The 
incidence of neurological involvement was 
more in the children who met the clinical 
features of the WHO-specified criteria of 
only dengue fever. Similar observations 
were made by Misra et al.[8] who suggested 
that neurological involvement may not be 
necessarily due to shock or bleeding. It may 
be due to direct neurotropic effect of the 
virus. In the present study, however, altered 
sensorium and convulsions were the most 
frequent presentations, which was almost 
similar to previous observations made by 
Solomon et al.[5] 

An interesting observation we made 
in our case study was that the presence 
of papilloedema and meningeal signs was 
significantly more, being 32.5% and 80% 
respectively. CSF pleocytosis is an indication 
of the inflammation of meninges and 
encephalon, probably due to direct viral 
invasion. In our study, CSF pleocytosis was 
seen in 82% of the cases. Though the gold 
standard for diagnosing viral encephalitis is isolation of virus either from neural tissue or 
CSF, however, detection of viral-specific IgM in the CSF is considered as an indication of 
viral replication in the CNS. In the present study, CSF IgM was positive in 40% of the cases, 
which is a little less when compared to the other studies. CSF IgM was positive in 47% and 
64% in the studies done by Soares et al.[9] and Cam et al.[2] In the group of patients which 
had neurological manifestations, the mortality rate was 7.5% and there was no morbidity. 
All the other patients recovered without any neurological deficit. 

Table 4: Clinical features of CSF IgM 
positive patients, Karnataka, India

Clinical features

Children with 
neurological 

manifestations 
(n=14) 

(%)

Fever 14 (100)

Altered sensorium 13 (92.5)

Seizure 12 (85.5)

Vomiting 9 (64.2)

Headache 9 (64.2)

Abdominal pain 4 (28.5)

Lymphadenopathy 6 (42)

Puffiness 5 (35.5)

Petechiae 4 (28.5)

Hepatomegaly 10 (71)

Splenomegaly 6 (42)

Rash 5 (35.5)

Meningeal sign 12 (85.5)

CN palsy 12 (85.5)

Papilloedema 7 (50)
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Conclusion

Dengue is a major public health problem in Davangere and surrounding districts in the state 
of Karnataka in south India. A wide range of neurological manifestations were observed in 
our study. Altered sensorium, seizures, papilloedema, cranial nerve palsy and meningeal 
signs were among the common manifestations. Detection of dengue-specific IgM in CSF 
using ELISA has high specificity and it is difficult to explain the presence of IgM antibody 
in the CSF other than by viral invasion across the blood brain barrier. In our study, IgM in 
CSF was isolated in 14 (40%) cases, along with mean CSF protein of 84 mg/dl and with CSF 
mean cell count of 61 cells/mm3, which suggest viral invasion into the CNS. In an endemic 
area, dengue encephalitis should be considered in patients who present with the clinical 
features of encephalitis, whether or not classical manifestations of dengue are present or not. 
Standard case definition for dengue encephalitis, if adopted by WHO, would help clarify 
the importance of dengue neurotropism worldwide.
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