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Background: Meningoencephalitis is an acute purulent infection within the subarachnoid space, it is associated with a CNS inflammatory 

reaction i.e. inflammation of brain and parenchyma both that may result in decreased consciousness, seizures, raised intracranial pressure and 

stroke. The present study was aimed to know the magnitude of bacteria that making picture of meningoencephalitis in AES among the children. 

Subjects and Methods: Present cross-sectional study was conducted in Children aged 1-15 yrs of age suffering from AES admitted in B.R.D 

Medical College, Gorakhpur.  The study subject (children aged 1-15yrs suffering from AES) have been investigated for AES and bacterial 

etiology and subsequent comparison is made on the basic of clinical features, CSF findings and other lab findings. We divided our study in two 

parts, in first on the basic of our inclusion criteria we enrolled the patient and on a preplanned clinical proforma we did detailed clinical 

examination and investigate them accordingly. Cases with suspected AES were studied for their clinical features, recovery patterns and other 

biochemical and microbiological parameters. After the patient was admitted in the hospital, CSF, serum and stool samples were collected and 

stored at appropriate temperature. The samples were collected by resident doctor.  Results: Out of 160 cases 16 case show culture positive 

result and among them Gm +ve cocci was found in only 2 cases (2.5%). Gram negative cocci in 10(6.25%) cases and gram negative bacilli in 4 

(2.5%) cases. The most common presenting symptoms were fever in 16 (100) cases followed by vomiting in 12 (75.00), headache in 10 (62.55) 

a seizure was in 10 (62.5) cases that was generalized tonic type. The CSF examination was suggestive that the majority of cases of AES were 

due to viral encephalitis. And 10%  culture show  positivity of  bacteria in CSF . Meningeal sign like neck rigidity and kernign have significant 

association with bacterial culture positive result. Conclusion: The most common illness among AES patients observed in our study is Non-

Bacterial but Japanese Encephalitis is still a problem in this region and it must not be neglected. Better diagnostic tests and standards to link an 

agent to encephalitis are needed in this field. 
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Introduction 
 

Acute encephalitis syndrome is a major health problem in 

north eastern Uttar Pradesh since 1978.[2] The disease affects 

persons mainly from 7 districts under Gorakhpur and Basti 

division namely Gorakhpur, Basti, Deoria, Maharajganj, 

Santkabeer Nagar, Siddharth Nagar and Kushinagar and two 

adjoining district of Bihar namely Gopalganj and West 

Champaran. This is terai area bordering Nepal in the North 

and Bihar in the east. This region falls in tropical zone were 

extensive cultivation of rice during monsoon facilitate 

suitable breeding conditions for mosquitoes and other 

vectors.[4] 

It affects thousands of patients presenting as epidemic 

mostly in post monsoon period.[3] The epidemic of 2005 was 

one of the worst,[4] with highest number of patients of this 

disease (about 5000) admitted in different institutions of the 

region. Out of which 1300 died. It drew the attention of 

international community as well. A massive immunization 

campaign using Chinese live attenuated strain SA-14-14-2 

was launched in the year 2005-2006.[5] 

The main cause of such epidemic has been an arthropod 

borne viral infection caused by Japanese encephalitis (JE) 

virus.  In addition to Japanese encephalitis (8 to 10%), other 

important etiological agents are bacteria (8 to 10%) protozoa 

and some other viruses most probably enterovirus.[7-10]  

So it is observed that acute encephalitis syndrome cases with 

multiple aetiologies are occurring in eastern UP9. Most of 

the cases are admitted in Nehru Hospital BRD medical 

college, Gorakhpur, Various agencies have been working to 

study the epidemiology, clinical feature and outcome of 

AES. Massive efforts as well have been made for the 

etiology1 of encephalitis in this region. Among all these 

cases of AES, there are cases having picture of meningitis 

like neck rigidity, kerning sign, other feature of raised 

intracranial tension, with or without focal neurological sign, 

whom we labelled as meningoencephalitis and on 

investigation it is found that having bacterial etiology.[10] 

Meningoencephalitis is an acute purulent infection within 
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the subarachnoid space, it is associated with a CNS 

inflammatory reaction i.e. inflammation of brain and 

parenchyma both that may result in decreased 

consciousness, seizures, raised intracranial pressure and 

stroke. The meninges, subarachnoid space and the brain 

parenchyma are all frequently involved in the inflammatory 

reaction (meningoencephalitis). It is the most common form 

of suppurative CNS infection with an annual incidence in 

the United States of > 2.5 cases/100,000 population.[11,12]  

The most common organism responsible is Streptococcus 

pneumoniae (50%), followed by N. Meningitidis (25%), 

group B streptococci (15%), Listeria monocytogenes (10%) 

and H. Influenzae (<10%).[10-12]  

It can present as either an acute fulminant illness that 

progresses rapidly in a few hours or as a subacute infection 

that progressively worsens over several days. The classic 

triad of meningitis is fever, headache and nuchal 

rigidity.[10,12] A decreased level of consciousness occurs in 

>75% of patients and can vary from lethargy to coma. 

Nausea, vomiting and photophobia are also common 

complaints. Seizures are present in 20-40% of patients. 

Signs of raised ICT may be present like deteriorating or 

reduced level of consciousness, papilledema, dilated poorly 

reactive pupils, 6th nerve palsies, decerebrate posturing, 

cerebral herniation and Cushing reflex. A diffuse 

erythematous maculopapular rash may be seen in 

meningococcemia.[13] 

The present study was aimed to know the magnitude of 

bacteria that making picture of meningoencephalitis in AES 

among the children. An attempt was also made to study the 

differences in the various demographic, clinical features, 

secondary complication in these children and comparison of 

bacterial and non bacterial cases. 
 

subjects and Methods 

 

Present cross-sectional study was conducted in Children 

aged 1-15 yrs of age suffering from AES admitted in B.R.D 

Medical College, Gorakhpur.  

The study subject (children aged 1-15yrs suffering from 

AES) have been investigated for AES and bacterial etiology 

and subsequent comparison is made on the basic of clinical 

features, CSF findings and other lab findings.  

The study subject were identified at the time of admission in 

Pediatrics ward of B.R.D. Medical College based on clinical 

criteria (inclusion and exclusion criteria) defined by W.H.O. 

FOR AES patients.  

 

Inclusion Criteria  

• All children aged 1-15yrs presenting with  

• Acute onset (14days ) of fever (>100F) with seizures 

lasting>60 minutes.  

• Acute onset (14days ) of fever (>100F) with focal 

neurological deficit.  

• Acute onset (14days ) of fever (>100F) and a change in 

mental status (including symptoms such as confusion, 

disorientation, coma, or inability to talk)  

• Acute onset (14days ) of fever (>100F) with abnormal 

behavior or an increase in irritability somnolence greater 

than that seen with usual febrile illness. 

• Acute onset of fever with headache, vomiting with altered 

sensorium or irritability 

 

Exclusion Criteria 

• A febrile with seizures and neurological deficit.  

• Simple febrile seizures (seizure<15 min, 

unconciuosness<1 hr in a child, 6m-5yrs, with normal 

CSF)  

• Acute encephalopathy with documented metabolic 

derangement, presenting with no headache, no FND, with 

near normal CSF and EEG showing diffuse slowing on 

investigation  

• Microcephaly, previous mental retardation, cerebral palsy.  

 

We divided our study in two parts, in first on the basic of 

our inclusion criteria we enrolled the patient and on a 

preplanned clinical proforma we did detailed clinical 

examination and investigate them accordingly. As per 

objective and in second part we observed all AES cases and 

compare culture positive case with culture negative cases. 

All suspected case of acute encephalitis syndrome are 

examined clinically and investigated as per objective.  

Primary objective was to the know the magnitude of 

bacterial etiology so we take all those case positive in which 

CSF culture is positive for bacteria. So our primary 

investigation is CSF so lumber puncture is done under all 

aseptic precaution on the day of admission of patient and 

CSF withdrawn. This CSF divided into 3 parts, in which one 

part 20 microlitre for CSF culture, 500microlitre for 

cytobiochemistry and the 3rd part of CSF samples was 

examined in NIV laboratory for the detection of viral causes 

(arboviruses, herpesviruses,enteroviruses).  

Among all those CSF in which culture report and gram 

staining test show positive result these cases correlated 

clinically with culture negative cases.  

The clinical status of all those culture positive cases was 

further evaluated statically for any correlation. 

Culture positive case: Any case that is enrolled and 

undergone CSF examination and their bacterial culture show 

positive result taken as positive case ireescpective of 

meningeal sign and CSF cytobiochemical change. Other 

investigation done to isolate the viral etiology. 

 

Following culture media available for isolating 

organism-  

1) Blood agar and chocolate agar; plates incubated at 37°C 

for 72 hours in 5-10% CO t2.  

2) Mac Conkey’s agar, incubated at 37°C for 72 hours.  

Sample size: Calculated by using following formulae  

N=z2 pq/d2  

Past record show that approx 2000 AES cases are admitted 

in BRD MEDICAL COLLEGE each year. So to cover a 
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sample size of 175 the sampling interval estimated was 11. 

The AES no allotted in line listing of cases admitted at BRD 

MEDICAL COLLEGE was used for sampling. 

The first case was chosen using a random no. generated 

through computer software and then every 11th case was 

used for sampling till desired sample size of 175 was 

attained.  

The clinical history included the duration of fever, headache, 

vomiting, altered sensorium, seizures, paralysis, cough, 

breathlessness, chest and abdominal pain, diarrhoea, 

swelling of body and gastrointestinal bleeding.  The 

examination included general condition of patient, pulse, 

blood pressure, respiratory rate, temperature, pallor, icterus, 

cyanosis, clubbing, edema, lymphadenopathy and state of 

hydration.  A detailed systemic examination was carried out 

with special emphasis, on the state of higher centres, level of 

consciousness, signs of meningeal irritation like neck 

rigidity ,kenign sign, involvement of cranial nerves, sensory, 

motor examinations, superficial and deep tendon reflexes, 

cerebellar signs, involuntary movements, gait of the patients 

and fundus examination. 

The cardiovascular system examination included 

tachycardia, peripheral circulatory failure, gallop rhythm, 

features of congestive heart failure, heart murmurs and heart 

sounds (muffled or loud). Abdominal examination included 

hepatomegaly, splenomegaly, hepatosplenomegaly and 

ascites. Respiratory system examination includes types of 

breath sounds, adventitious breath sounds (crepts/rhonchi) 

and respiratory failure.  

Cases with suspected AES were studied for their clinical 

features, recovery patterns and other biochemical and 

microbiological parameters. After the patient was admitted 

in the hospital, CSF, serum and stool samples were collected 

and stored at appropriate temperature. The samples were 

collected by resident doctor.  

1) Blood investigation-  

Haemoglobin, total leucocyte count, differential leucocyte 

count, platelet count, random blood sugar, general blood 

picture, renal function tests, liver function tests, serum 

electrolytes.  

2) Urine examination-  

Routine and microscopic examination.  

3) CSF examination-  

Complete cytobiochemical examination, gram’s staining, 

immunological examination and culture.  

4) Chest X-ray-  

To find any cardiomegaly or pulmonary congestion.  

5) ECG-  

To look for myocarditis or heart failure.  

6) IgM ELISA Detection-  

For Japanese Encephalitis virus in serum and CSF. 

Detection of IgM antibodies against JE virus from serum 

and CSF.  

7) CT scan and MRI Brain  

8) Real Time RT PCR Assay for Quantitation of the viral 

RNA from the specimens  

9) CSF culture for bacteria is Gold standard tool for 

isolating bacteria.  

 

Following culture media available for isolating organism 

1) Blood agar and chocolate agar; plates incubated at 37°C 

for 72 hours in 5-10% CO2.  

2) Mac Conkey’s agar, incubated at 37°C for 72 hours.  

 

Statistical analysis: 

The recorded data was compiled and entered in a 

spreadsheet computer program (Microsoft Excel 2007) and 

then exported to data editor page of SPSS version 15 (SPSS 

Inc., Chicago, Illinois, USA).  

Descriptive statistics included computation of percentages, 

means and standard deviations. For all tests, confidence 

level and level of significance were set at 95% and 5% 

respectively. 

 

Results 
 

A total of 175 patients were enrolled into the study. Of these 

15 patients were excluded from the study either due to 

insufficient data, non cooperative patients and patients in 

which convalescent samples could not be collected. Thus, 

out of 175 patients 160 patients were subjected to detailed 

clinical examination and investigations They were admitted 

in the pediatric wards of the Nehru hospital, attached to the 

B.R.D. Medical college Gorakhpur.  

During this period, the total hospital admissions were 45475 

and total AES patients were 2517 thus AES constitutes 

(5.5%) of total hospital admissions. Among the total AES 

patients, 2338 were admitted in the pedia department thus it 

constitute 5.1% of total hospital admissions. 

Out of 160 cases, Non-Bacterial (culture negative) is 144 

(90%), Bacterial positivity (culture positive) found in 16 

(10%) case. 

Out of 160 cases, non-bacterial (culture negative) is 144 

(90%), Bacterial positivity (culture positive) found in 16 

(10%) case.  

Out of 160 cases 16 case show culture positive result and 

among them Gm +ve cocci was found in only 2 cases 

(2.5%). Gram negative cocci in 10(6.25%) cases and gram 

negative bacilli in 4 (2.5%) cases. The most common 

presenting symptoms were fever in 16 (100) cases followed 

by vomiting in 12 (75.00), headache in 10 (62.55) a seizure 

was in 10 (62.5) cases that was generalized tonic type. 10 

cases out of 16 cases have GCS between 7 to 10 and 4 cases 

show GCS <7. 

In Culture positive cases most common finding was plantar 

extensor 12/16 and then sign of meningeal 

irritation10/16,brisk dtr in 5/16 cases , sign of raised ict like 

papilloedema in fundus was present in 5/16 cases, 

hemiparesis was found in only 1 case. CSF pleocytosis was 

seen in 14 cases (87.5%), but in majority of them the TLC 
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>100 {case (62.5%)}. The TLC between 6 to 100 was found 

in only 4 cases (25%). The Protein less than 60 mg/dl was 

present in 5 cases (31.25%) and more than 60 in 11 (68.75). 

Sugar was decreased in 8 cases (50%) and increased in 8 

(50%) cases. In culture positive cases SGPT was raised in 

10/16 (62.5) leucocytosis was found in 8/16 (62.5) and 

creatinine 1/16 (6.25). Among culture positive case 25% 

cases show meningeal enhancement 1 case show cortical 

hypodensity and 2 case show hydrocephalus. In culture 

positive cases hepatomegaly was found in 3 cases and 

spleen in one case. 

The most common presenting symptoms were fever (100%) 

and in both groups, Temperature ≥100◦ F was predominant 

feature in both group, Vomiting in 38 (26.38%) in 

nonbacterial and 12 (75.00%) in bacterial. Headache were 

present in and 30 (20.83%) of Nonbacterial and 10 (62.50) 

in bacterial case, both headache and vomiting was 

statistically significant (p<.05) in both group.  

Seizure present in 103 cases (64.37%) of non bacterial and 

10 (62.5) of bacterial case then altered sensorium in 

82(56.94) case of non bacterial and 10 (62.5) of bacterial 

case [Table1] 

The commonest CNS finding was planter extensor {114 

(79.16%) in Non bacterial and 12 (75%) in bacterial}But 

that difference is statistical no significant next common 

being signs of meningeal irritation 10 {62.5 %) in bacterial 

and in nonbacterial case 5(3.47%) case that is statistically 

highly significant, brisk dtr 103 (71.52%) in nonbacterial 

and in bacterial 5 cases (31.25), hypertonia 105 (72.91) case 

in nonbacterial and 3 cases (18.75) and are statistical 

significance, Fundus in 14 (9.7%) case of non bacterial and 

5 (31.25%) case of bacterial and papillary changes in 

nonbacterial case is 22 (15.27%) and in bacterial case it is 

6(37.5%) are statistically significant, hemiparesis were not 

statistically significant in both group [Table2]. There e was 

no statistical significance difference between the two groups 

[Table 2]. 

In both group hepatomegaly was significantly associated, no 

other finding show statistical significance difference 

between the two groups [Table 3]. Higher count in both 

group was highly statistically significant and there is 

significant association between increased total leucocyte 

count and bacterial culture positivity i.e. so increased total 

leucocyte count have more chance of positivity of bacterial 

culture but other finding like haemoglobin, and serum 

creatinine and SGPT between two groups have no 

significant association [Table 4]. 

CSF pleocytosis was found in 14(87.50%) of bacterial cases 

and (65.27%) of Non bacterial however cells were less than 

100 in majority in nonbacterial groups. Polymorphic 

dominance was seen in 10 (62.50%) cases of bacterial, while 

it was 27 (18.75%) for Non bacterial. Both are statistically 

significant. Raised protein >60 was found in majority of 

cases in both groups, not statistically significant, Sugar was 

in 20 case of nonbacterial reduced (13.88%) and (50%) of 

bacterial that was statistically significant difference in CSF 

findings [Table 5]. 

The most common CT scan finding in both group was 

meningeal enhancement but there was no significant 

difference in CT scan findings between two group. There 

was no significant difference in mortality between two 

groups. It is observed that culture positivity is more in less 

than 5 year of age group and it also show significant 

association with culture negative case. 

A total of 51 cases (31.9%) belonged to less than 7 yrs of 

age, suggesting the disease had more incidences in younger 

children population. Male: Female ratio was 1.2: 1. 

Although, the cases were seen throughout the year but the 

incidence peaked to 58 (36.25%) in the month of September 

and 50 (31.25%) in the month of October, suggesting the 

seasonal occurrence of the disease . 

Patients of AES came here from Gorakhpur and its 

neighbouring districts as well as Bihar and Nepal. The 

largest no. of cases came from Gorakhpur 48 (30%), 

followed by, Kushinagar 32 (20%), Deoria 27(16.8%) and 

Maharajganj 9 (5.62%). The most common presenting 

symptoms were fever in 160 cases, seizure in 113cases and 

altered sensorium in 92 cases each (57.5%), followed by 

headache in 40 (25%) and vomiting in 50 (31.25%)     

[Table 6]. Pyrexia was predominant feature followed by 

tachypnea in 72 (45%) tachycardia in 118 (73.75%) and 

pallor in. Icterus in 30 (18.75%) and edema 26 (16.25%) 

were present [Table 7]. At the time of admission GCS was 

between 7-10 in 91 (56.87%) cases in the GCS between 3-6, 

found in 52(32.50%) cases and ≥10 was found in 17 

(10.62%) cases. The mean GCS at the time of admission 

was 8.95. 

The most common CNS examination finding was planter 

extensor, found in 126 cases (78.75%), signs of meningeal 

irritation in 15 (9.30%), brisk DTR in 108 (67.5%) and 

papilledema in 19(11.87%). Extrapyramidal and cerebellar 

signs were found in only 8 (5%) and 7 (4.37%) cases 

respectively, while hemiparesis was found in only 2 

(1.25%).Hepatomegaly was the most common finding of 

abdominal examination found in 83 cases (51.87%), 

splenomegaly in 39(24.37%) followed by 

hepatosplenomegaly and in 39 (24.37%). Adventitious 

sounds (crepts/rhonchi) were present in 30 cases (18.75%), 

followed by respiratory failure in 6 (3.75%), muffled heart 

sound was the most common cardiac abnormality found in 

53 cases (33.12%), followed by gallop rhythm in 28 (17.50) 

cases. The hemoglobin of the cases was between 9-12 gm/dl 

in majority {135 cases (84.37%)}, followed by ≥12 in 12 

(7.5%).The mean haemoglobin of the cases was 11.13 

gm/dl. Leucocytosis was found in 38 cases (23.75.%). SGPT 

was raised in 119 cases (74.37%). Serum creatinine was 

raised in 10 cases (6.25%) [Table 8]. 

CSF pleocytosis was seen in 108 cases (65.62%), but in 

majority of them the TLC was between 6 to 100 {68 case 

(42.5%)}.The TLC more than 100 was found in 40 cases 
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(25%). The Protein between 60–100 mg/dl was present in 

100cases (62.5%) and more than 100 in only 10 (6.25). 

Sugar was decreased in 28 cases (17.5%) and normal in rest 

of them. 

 

Among culture positive result Gm +ve cocci was found in 

only 2 cases (1.25%). Gram negative cocci in 10 (6.25) 

cases and gram negative bacilli in 4 (2.5%) cases. The CSF 

examination was suggestive of that the majority of the cases 

were of Acute viral encephalitis. 

The most common CT scan finding was meningeal 

enhancement seen in 16 cases (10%), followed by cortical 

hypodensities in 6 (3%) and hydrocephalus. The most 

common cause of AES was (Non-Bacterial) responsible for 

144cases (90%), and Acute bacterial meningitis was 

responsible for 16 (10%) case. 
 

Table 1: Showing Presenting Symptoms of the Cases 

Symptoms No. of CASES (non bacterial) (%) No. of CASES (bacterial) (%) ‘p’ value 

Fever 

Headache 

Vomitting 

Altered sensorium 

Seizures 

Paralysis 

144 (100.0) 

30 (20.83) 

38 (26.38) 

82 (56.94) 

103 (64.37) 

01 (00.60) 

16 (100.0) 

10 (62.50) 

12(75.00) 

10(62.50) 

10 (62.50) 

01 (06.25) 

<0.001 

0.002 

0.002 

0.669 

0.451 

0.476* 

Figures Showing No (%) (P*=Fisher Exact Test) 
 

Table 2: Showing CNS Examination Findings of Bacterial and Non-Bacterial Cases 

CNS examination findings No. of cases (non bacterial) (%) No. of cases (bacterial) (%) ‘p’ value 

Signs of meningeal irritation 

Cranial nerve palsies 

Pupil (Dilated and sluggish reacting) 

Fundus (Papilledema) 

Hypertonia 

Hemiparesis 

Brisk DTR 

Plantar extensor 

05(03.47) 

09(06.25) 

22 (15.27) 

14(09.70) 

105(72.91) 

01 (00.60) 

103 (71.52) 

114 (79.16) 

10 (62.50) 

02(12.50) 

06 (37.50) 

05(31.25) 

03 (18.75) 

01 (06.25) 

05 (31.25) 

12(75.00) 

<0.001 

0.676 

0.020 

0.034 

<0.001 

0.476 

0.002 

0.948 

Figures Showing No (%) (P*=Fisher Exact Test) 
 

Table 3: Showing Findings of Other Systemic Examination of Cases 

 No. of CASES (non bacterial) (n=144) (%) No. of CASES (bacterial) (n=16)       (%) ‘p’ value 

Abdominal examination    

Hepatomegaly 

Splenomegaly 

Hepatosplenomegaly 

80(55.50) 

37 (25.19) 

37 (25.19) 

03 (18.75) 

02 (12.50) 

02(12.50) 

0.011 

0.390 

0.390 

Respiratory examination 

Adventitious sounds(crepts/rhonchi) 

Respiratory failure 

27 (18.75) 

05 (03.47) 

03(18.75) 

01 (06.25) 

0.735 

0.874 

CVS examination 

Raised JVP 

Muffled heart sounds 

Gallop rhythm 

Murmur 

05 (03.40) 

50(34.72) 

25(17.36) 

02(01.30) 

01 (06.25) 

03 (18.75) 

03(18.75) 

00(00.00) 

0.874 

0.313 

0.835 

0.476 

Figures Showing No (%) (P*=Fisher Exact Test) 
 

Table 4: Showing Hematological and Biochemical Investigations of the Cases 

 No. of cases (non bacterial) (%) No. of cases (bacterial) (%) ‘p’ value 

Hemoglobin (gm/dl) 

<6 

6-9 

9-12 

>12 

00 (00.00) 

09 (06.25) 

125 (86.80) 

10 (06.90) 

01(02.60) 

03(10.43) 

12(47.82) 

00 (39.13) 

0.17 

0.19 

0.20 

0.64 

TLC (cells/mm3) 

<4000 

4000-12000 

>12000 

01 (00.60) 

113 (78.47) 

30(20.83) 

01(06.25) 

07 (43.75) 

08 (50.00) 

0.476 

0.002 

0.02 

SGPT (U/L) 

≤ 40 

≥40 

35(24.30) 

109 (75.69) 

06 (37.50) 

10 (62.50) 

0.25 

0.25 

Serum creatinine (mg/dl) 

≤1.5 

≥1.5 

128(88.89) 

16(11.11) 

12(75.00) 

04(25.00) 

0.23 

0.23 

Figures Showing No (%) (P*=Fisher Exact Test) 
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Table 5: Showing Cerebrospinal Fluid Analysis Of Cases 

 No. of cases (non bacterial) (%) No. of cases (bacterial) (%) ‘p’ value 

TLC (cells/mm3) 

≤ 5 

6-100 

≥100 

50(34.72) 

64 (44.44) 

30 (20.83) 

02(12.50) 

04 (25.00) 

10 (62.50) 

0.12 

0.22 

0.002 

DLC (cells/mm3) 

Lymphocytic dominance 

Polymorphic dominance 

117(81.25) 

27 (18.75) 

06 (37.50) 

10(62.50) 

0.001 

0.001 

Protein (mg/dl) 

<60 

>60 

45(31.25) 

99 (68.75) 

05 (31.25) 

11 (68.75) 

1.00 

1.00 

Sugar (mg/dl) 

≤40 

≥40 

20 (13.88) 

124 (86.11) 

08 (50.00) 

08 (50.00) 

0.003 

0.003 

Figures Showing No (%) (P*=Fisher Exact Test) 

 

Table: 6 Clinical Features of the Cases 

Symptoms No. of cases (%) 

Fever                                             

Headache  

Vomiting 

Altered sensorium 

Seizures 

Rashes 

Breathlessness  

Abdominal pain 

Loose stools 

Swelling of body 

Cough 

160 (100.0) 

40(25.00) 

50(31.25) 

92 (57.50) 

113 (70.63) 

02 (12.50) 

31 (19.40) 

05 (03.12) 

31 (19.37) 

23 (14.37 ) 

05 (03.12) 

 

Table 7: General Examination Findings of all AES Cases 

General examination findings No. of cases (%) 

Temperature (≥100◦ F) 

Tachycardia 

Tachypnea 

Pallor 

Peripheral circulatory failure 

Icterus 

Edema 

Lymphadenopathy 

Cyanosis 

Clubbing 

160(100.0) 

118(73.75) 

72(45.00) 

33 (16.50) 

08 (04.00) 

30 (18.75) 

26 (16.25) 

04 (02.00) 

04 (02.50) 

02 (01.20) 
 

Table 8: Hematological And Biochemical Investigations Of The 

Aes Cases 

 No. of cases (%) 

Hemoglobin (gm/dl) 

≤6 

6-9 

9-2 

≥12 

01 ( 00.62) 

12 (07.50) 

 137(85.62) 

10(06.25) 

TLC (cells/mm3) 

≤4000 

4000-12000 

≥12000 

02 (01.25) 

120 (75.00) 

38 (23.75) 

SGPT (U/L) 

≤40 

≥40 

41 ( 25.63) 

119(74.37) 

SGOT(U/L) 

<40 

>40 

42(26.25) 

120(74.75) 

Serum creatinine (mg/dl) 

≤ 1.2 

≥1.2 

140 (87.50) 

20 (12.50) 

Discussion 

 

The present study was carried out in the Department of 

Pediatrics, B.R.D. Medical College, Gorakhpur with the 

laboratory support of the National Institute of Virology, 

Gorakhpur Unit and Pune. The period of study was from 

August 2011 to Nov 2012.  

North eastern Uttar Pradesh (U.P.) draws national and 

international attention due to continuing epidemic of acute 

viral encephalitis and its changing picture temporally. It has 

a wide socio-political implication. Most of the patients with 

acute encephalitis syndrome (AES) are children, though a 

significant number are adults as well. Several epidemics of 

AES recurring since 1978 have drawn massive public and 

political attention, despite all the efforts, the epidemics are 

regularly occurring with heavy mortality and morbidity. The 

most severe epidemic so far has been of 2005 with lot of hue 

and cry in the public.[4] This forced a massive vaccination in 

the whole of north eastern UP and surprisingly, the no. of 

patients of AES still kept on pouring. Significantly it was 

observed that the JE positivity declined continuously and a 

large no. of patients (70–80%) did not show JE infection.  

Majority of cases etiology was not defined and it was 

assumed that the some bacteria were responsible for these 

encephalitis patients. However despite all the efforts 

bacterial positivity could not be established hence detailed 

analysis of clinical profile of these patients along with 

necessary lab investigation was done to know the how much 

% of AES cases are of bacterial in origin.  

Mostly the patients with AES belong to pediatric age group 

and few studies have being done about the magnitude of 

bacterial etiology in these patients. Unfortunately no many 

studies are available on this. This is the first study where 

patients with AES have being studied. Unfortunately since 

no similar studies have been done in other parts of the 

country, where clinical spectrum is discussed so our 

observation on clinical background is not comparable.  

One study named “Microbial Study of Meningitis and 

Encephalitis Cases’’ 14 of S. Selim et al done in 

microbiology department of alexandaria showing Out of 79 

clinically diagnosed encephalitis cases, 10 (12.7%) cases 
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were due to bacterial causes, and 6 (7.6%) were due to viral 

causes. Various thesis and literature work done in previous 

year of our department showing 8.5% case positivity .our 

study was aimed to know the magnitude of bacterial 

etiology, we will also discuss and compare clinical feature 

of all those case that show positive blood culture and other 

case that show culture negative result. So we made two 

group, one group that show culture positive result 

(BACTERIAL) and other group that show culture negative 

(NONBACTERIAL) result. 

Among all case of AES the most common cause of AES was 

acute viral (Nonbacterial) encephalitis (90%) of the cases. It 

was followed by Acute bacterial meningitis was responsible 

for 10% cases. Among culture positive cases Gm +ve cocci 

was found in only 1.25%, while gm –ve cocci in 6.25% and 

gram negative bacilli were found in 2.5% case  

In our study to know magnitude of bacterial etiology we 

took culture positive as positive case irrespective of clinical 

sign so we got 10% case as culture positive case while one 

study named Microbial Study of Meningitis and 

Encephalitis Cases’’ of S. Selim et al,[14] show 12% case 

bacterial in encephalitis one reason of more magnitude can 

be explained as they also used clinical criteria ie meningeal 

sign and significant cytobiochemical change so % increased 

in term of magnitude.  

One other study show 20% case bacterial positive higher % 

may be due to CSF cytobiochemistry change that support 

bacterial picture taken as positive case while in our study we 

take only those case positive where culture is positive.[15]  

Age is significantly associated between culture positive and 

culture negative cases as lesser age group have more chance 

of positivity of bacteria in their culture than more age group.  

Male: Female ratio was 1.3: 1. A male predominance was 

noted in our study, the reason of this is not clear, but 

probably social customs of male preference is responsible 

for this discrepancy. Although, the cases were seen 

throughout the year but the incidence peaked to 36.25% in 

the month of September and 31.25% in the month of 

October, suggesting the seasonal occurrence of the disease. 

The peak incidence of the disease was from August to 

October i.e post monsoon period. The incidence of arboviral 

and enterovirus infections as well as malaria increases in 

this period.  

Patients of AES came here mainly from Gorakhpur and its 

neighbouring districts as well as Bihar and Nepal. The 

largest no. of cases came from Gorakhpur 24.5%, followed 

by, Kushinagar 20% Deoria 16.87% and Maharajganj 

5.62%. 

The most common presenting symptoms in all AES cases 

was fever and altered sensorium in 57.5%% cases, and 

Seizures were present in 70.63% cases, headache in 25% 

and vomiting in 31.25%, loose stools in 19.37%, 

breathlessness in 19.4%, swelling over body in 14.37% and 

abdominal pain in 3.12%. The clinical features that showed 

statistically significant difference between the two groups 

one that show positive CSF culture and other show negative, 

were headache (62.5%) and vomiting (75%) (P-value<0.05 

The most common CNS examination finding among all case 

of AES was plantar extensor, found in 78.75%, followed by 

brisk DTR in 67.5%, signs of meningeal irritation in 9.30%, 

and papilledema in 11.87%.  

In bacterial case after extensor plantar ,sign of meningeal 

irritation was most common finding ,fundus changes also 

predominant, meningeal sign (kerning sign, neck rigidity), 

fundus and papillary reaction show significant 

difference(p<.05) between two groups.  

Presence of meningeal sign like neck rigidity kerning sign 

show significant association with culture positive result of 

bacteria it mean that there are more chance of bacterial 

positivity of CSF culture in those case where meningeal sign 

are found, our result compare with available text that show 

case where meningeal sign are found, more likely to be 

bacterial positive case. Sign of raised ICT i.e. papilloedema 

and papillary reaction are more common in those case where 

culture is positive for bacteria and it is significantly 

associated with nonbacterial (culture negative) case. 

Hepatomegaly was the most common finding of abdominal 

examination found in (51.87%) of all AES cases Table-IV/8, 

in bacterial case (18.75%) and nonbacterial (55.5%) 

followed by hepatosplenomegaly in (24.37%), in bacterial 

case (12.5%) and non-bacterial case (25.19%). (Table-

III/4).Adventitious sounds (crepts/ rhonchi) were present in 

18.75% cases. The more number of patients with 

adventitious sounds may be due to higher incidence of 

aspiration pneumonitis in AES patients. No other clinical 

finding showed statistically significant difference between 

the two group, except hepatomegaly it means systemic 

association also found in culture positive case like 

nonbacterial case (Culture negative case) but nonbacterial 

etiology have more chances of systemic involvement. There 

was no statistical significant difference (p>0.05) between the 

two groups regarding GCS.  

The haemoglobin of the all AES cases was between 9–12 

gm/dl in majority (85.62%), followed by 12 in 6.25%.The 

mean haemoglobin of the cases was 11.13 gm/dl. 

Leucocytosis was found in 23.75%. SGPT was raised in 

74.37% of cases. Serum creatinine was raised in 12.5%. 

Deranged liver and renal functions may be due to 

multiorgan involvement due to enteroviruses.[16] 

In comparison of bacterial and nonbacterial there is no 

statistically significant difference except leucocytosis that 

show bacterial culture positivity is more in those case where 

leucocytosis is more (p<.05) Generally it is observed that 

bacterial meningitis have increased leucocyte count in our 

study also support it.[17] 

CSF pleocytosis was found in 14 (87.50%) of bacterial cases 

and 94 (65.27%) of Non-bacterial, Polymorphic dominance 

was seen in 10 (62.50%) cases of bacterial, while it was 27 

(18.75%) for Non bacterial. Both are statistically significant 

in each group, it mean in non bacterial case it is lymphocytic 
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predominance that dominant and in bacterial case 

polymormhic predominance dominant. In comparison of 

CSF count it is observed that those result that show culture 

positive result found to be having more cells in CSF 

comparison of culture negative result that show statistically 

significant difference in CSF findings.  

Raised protein >60 was found in majority of cases in both 

groups that is statistically not significant, p>.05(TableIII/) 

explained in such a way in viral encephalitis or bacterial 

meningitis generally protein raised so in our study increased 

protein not make a difference on culture positive result. 

Sugar was reduced in 20 case of nonbacterial (13.88%) and 

8 (50%) of bacterial that show statistically significant 

difference in CSF findings it mean sugar is decreased more 

in those case that show positive culture result.[18] In one 

study comparison of the CSF laboratory values indicates that 

patients who had an infectious agent diagnosed had a higher 

CSF WBC count than did patients who had a noninfectious 

agent diagnosed (median CSF WBC count, 53.5 vs. 9.5 

cells/mm3; P ! .001). However, the difference in CSF 

protein levels was not significant (median level, 71.0vs. 67.0 

mg/dL), that also support our finding.  

Among all cases of AES the CSF pleocytosis was seen in 

108case, (65.62%), but in majority of them the TLC was 

between 6-100, 68 cases (42.5%). The TLC more than 100 

was found in 25%% cases. In maximum patients the protein 

was between 60-100 mg/dl (62.50%). Sugar was decreased 

in 28 cases 17.5% and normal in rest of them.  

Gm +ve cocci was found in only 1.25%, while gm –ve cocci 

in 6.25% and andgram negative bacilli were found in 2.5% 

cases. The CSF examination was suggestive of that the 

majority of the cases were of Acute viral encephalitis (and 

10% case show bacterial culture positive result.  

The most common CT scan finding was meningeal 

enhancement seen in 10% cases, followed by cortical 

hypodensities in 3.75% and hydrocephalus in 2.5%. The 

most common CT scan finding in both cases was meningeal 

enhancement in bacterial 25% case and non bacterial 8.3% 

case. But there was no significant difference in CT scan 

findings between two groups. 

The most common cause of AES was Non bacterial (90%) 

of the cases. Acute bacterial meningitis was responsible for 

10%cases,among which Gm +ve cocci was found in only 

1.25%, while gm –ve cocci in6.25% and andgram negative 

bacilli were found in 2.5% case among all positive CSF 

culture. Clearly this shows that our efforts to control AES 

has to be in a different direction than controlling only 

nonbacterial case, this calls for the separate epidemiologic 

studies to find out the exact etiological agent for the AES 

and thus planning the preventive measures. 

 

Conclusion 

 

The most common illness among AES patients observed in 

our study is Non-Bacterial but Japanese Encephalitis is still 

a problem in this region and it must not be neglected. Other 

main causes of acute encephalitis syndrome are acute 

bacterial meningitis (10% bacterial positive) should never be 

forgotten. As major etiological agent of bacterial meningitis 

is vaccine preventable organism so vaccine preventable 

disease i.e. Japanese encephalitis, H. influenjae meningitis, 

meningococcal meningitis and pneumococcal meningitis by 

je vaccine, hib vaccine, meningococcal vaccine and 

pneumococcal vaccine should be controlled. As in other 

infections, the effective inactivation and disposal of sewage, 

high standard of personal hygiene, and control of files are 

necessary prophylactic requirements. General cleanliness, 

frequent hand washing in soap and water, avoidance of 

sharing towels, and the avoidance of contaminated water are 

important.  

Any outbreaks of meningoencephalitis have never been 

reported in India and any epidemic has never been reported 

anywhere in the world. Although epidemic of 

meningococcal meningitis has occurred but no such study 

are available that show associtation of meningoencephalitis 

and their outbreak, so a surveillance system that include 

meningoencephalitis and viral encephalitis cases for such 

infection should be developed which should monitor the 

trends of such infection and further studies should be 

conducted to ascertain the clinical profile and 

epidemiological course of the disease, so that standard 

protocols can be developed and such patients are managed 

effectively.  

Despite a concerted effort to diagnose cases with 

comprehensive testing for the expected cause of 

encephalitis, the etiologies of more than 50% of the cases 

remains elusive. Better diagnostic tests and standards to link 

an agent to encephalitis are needed in this field. Given the 

broad spectrum of agents identified and the overlap in 

epidemiological and clinical spectrum among cases with 

unknown etiologies, we suspect that unidentified infectious 

causes will probably include both known and yet to be 

established causes of encephalitis. New strategies for 

pathogen identification and continued analysis of exposures 

and clinical features should also help us improve our ability 

to diagnose, treat and prevent encephalitis. 
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