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DIFFERENT TYPES OF NEUROLOGICAL 
MANIFESTATIONS IN PATIENTS WITH HIV INFECTION 
AND THEIR CORRELATION WITH THE CD4 COUNT AT 
A TERTIARY CARE CENTER OF ODISHA.
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INTRODUCTION:
HIV is one of the fastest growing health problems in the world 

 (1)today . The world health organization (WHO) estimates that 40 
million people in the world are infected with HIV. Approximately 
95% of cases, as well as most deaths from AIDS, occur in the 

nddeveloping countries. India has the 2  largest burden of HIV 
 (2)infection, next to sub-Saharan Africa . In 2009 approximately 2-4 

million people were estimated to be living with HIV/AIDS in India, 
(AIDS epidemic updates, 2010). Children (< 15 years) account for 
3.5% for all infection, while 83% are in the age group 15 to 49 
years. The estimated adult HIV prevalence in India was 0.3% in 
2009. India had approximately 0.12 million new HIV infection in 

(3)2009 (NACO 2010) . The neurological disorder develops in more 
than  50% of  ind i v idua l s  in fec ted  w i th  H IV .  A l so , 
neuropathological lesions are detected at autopsy in 
approximately 90% of cases. This may be explained by the fact 
that the central nervous system is a sanctuary site for HIV and there 
is poor penetration of antiviral drugs due to the presence of the 

(4)intact blood-brain barrier . Among all organs, the nervous system 
is the most frequent and serious target of HIV infection occurring 
in patients with profound immune suppression. The cerebrospinal 
fluid finding is abnormal in about 90% of patients even during the 

(5)asymptomatic phase of HIV infection . HIV Sentinel Surveillance 
stin 2007 was detected that neurological disorder is the 1  

manifestation of Symptomatic HIV infection in 10 -20% of 
(1)patients . The neurological manifestation may be either primary 

to a pathological process of HIV infection or secondary to 
opportunistic infection or neoplasm. It may be inflammatory 

(5)demyelinating or degenerative in nature . The neurological 
manifestations, natural course and outcome of HIV disease is likely 

(1)to be different in India from other countries . The present study is 
designed to assess the various neurological manifestations in the 
patient with HIV infection and their co-relation with the patient's 
CD4 count.

METHODS: 
Our aim is to study various neurological manifestations in patients 
with HIV infection and to correlate Neurological manifestations 
with their CD4 count. Fifty consecutive naive HIV / AIDS patients 
with neurological complications in different stages of disease were 
included in the study. Detailed clinical history and neurological 

examination, all routine blood count, biochemical blood test, CSF  
analysis (Total cell count, Differential count, Gram stain, AFB stain, 
Indian Ink stain for Cryptococcus, sugar, protein, ADA, VDRL, 
(Slide flocculation method) culture for cryptococcus were done. 
Other diagnostic investigation like HSV- I/II  IgM and IgG (Enzyme 
immune assay), toxoplasma serology (illuminiscent microparticle 
immune assay method), MRI / CT of Brain and Electro-physiological 
studies like nerve conduction study were done.Inclusion criteria 
were all newly diagnosed cases to be HIV +ve were included in the 
study.The cases of HIV / AIDS already on HAART, H/o Epilepsy,  
CVA, Head injury, Psychiatric illness, parkinsonism, and diabetes 
mellitus were excluded from the study.Statistical analysis of the 
data was done using a software SPSS-20.0. Microsoft word and 
excel had been used to generate graphs and tables.
      
RESULTS:
Fifty cases, of naive HIV/AIDS patients with neurological 
manifestations in different stages of disease admitted to the 
hospital, were studied. Out of these 38(76%) cases, were male 
and 12(24%) were female in gender. This was correlated with the 

(6) (3)study done by Sircar et al  and NACO 2010 . 90% of patients 
were between 15-45 years of age and correlated with the study 

(7) done by Snyder et al . Mean age for males were 36.95yrs and for 
females were 38yrs.This was concordance with the study done by 

(8)Mc.Arthur et al . It is showing in figure-1.

Comparing urban to the rural area, 52% of patient belongs to 
rural areas.  28% of patients were the daily laborer, 14% were 
farmers, service holder and businessman 12%, driver 15%, rest 
46% of patient had the history of migration to other states for 
their livelihood.Nearly same results were studied by Mohan et al, 
Rajsekaran et al and Devi SB et al.( 9,10,11). It is showing in figure-
2. 
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INTRODUCTION: Neurological disorder due to  HIV infection develops in more than 50% of individual in the world today. The 
present study had designed for neurological manifestations and their co-relation with CD4 count.
METHODS: Fifty consecutive naive HIV/AIDS patients were included in the study. Detailed clinical history and all tests were done 
including CD4 count. Exclusion criteria were HIV/AIDS patients on antiretroviral therapy, history of epilepsy, CVA, head injury, 
psychiatric illness, Parkinsonism and diabetes mellitus.
RESULTS: The study showed tubercular meningitis in 30% of cases, tuberculoma 4%, cryptococcal meningitis in 20% cases and 

3 3neuropathy in 14% cases. The mean CD4 count was 137.38+7.93/mm  in tubercular meningitis and 68/mm  in cryptococcal 
meningitis and toxoplasmosis, which was extremely significant (P value< 0.0001). 
CONCLUSION: Most neurological manifestations and opportunistic infections were documented with CD4 count below 

3200/mm . 
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In this study, the common mode of acquisition of HIV infection was 
the heterosexual route in 88% of patients, IV drug abusers were 
4% and vertical was 2%. This is correlated with other 
studies(3,9,10,11,12 ) . It is showing in figure-3.

Fever (76%) and weight loss(38%) were the commonest 
symptoms other than neurological symptoms in this study. Altered 
sensorium was the most common neurological symptoms seen in 
29 (58%) of patients, then a headache  in 38%, Vomiting in 18% 
and other symptoms were seen i.e. seizures, paresthesia and limb 
weakness.This was comparable to the study done by Wadia RS, 
Pujari SN et al (13), they documented neurological symptoms in 
30% of their patients. It is showing in figure-4.

Higher mental function impairment was the commonest 
neurological sign i.e. 58% followed by the meningeal sign in 44%. 
Cranial nerve involvement and fundal abnormalities each 
composed 25%. Papilloedema was the commonest finding in 
20%, and extensor plantar response was seen in 66% of cases. It is 
showing in figure-5.

Mean absolute lymphocyte count(ALC) was 1684.44 
cells/microliter ranging from 407 to 7821. Mean count in 
cryptococcal meningitis was 1340 cells/microliter and for central 
nervous system tuberculosis(CNS-TB), it was 1547 cells/microliter. 
It is showing in figure-6.

Cerebrospinal fluid(CSF) analysis was revealed most cases had 
predominant lymphocytes, a mean protein was 90.68mg/dl for all 
cases but average protein was 113.64mg/dl in cases of TBM,  the 
sugar range was 41-70mg/dl in cases of CNS �TB and below 
40mg/dl in pyogenic and cryptogenic meningitis. It is showing in 
figure-7.

CT/MRI of the brain had found that hydrocephalous in 10% cases, 
all were TBM, Cerebral edema was found in 6%, space occupying 
lesion of brain in 6%, Cerebral atrophy in 2%, haemorrhage in 
2%, periventricular infarcts in 2% and other infarcts in 8%. In 
32% of patients, the imaging studies were normal. It is shown in 
figure-8. All had similar with the results by other studies(4,7,8,13,14,15).

Most of the patients were presented with stage III / IV of HIV/AIDS 
infection. A high proportion of patients had an AIDS-defining 
illness as this was an inpatient based study. According to the 
neurological diagnosis, tubercular meningitis(TBM) was the 
commonest manifestation seen in 30% cases, 20% cases were 
cryptococcal meningitis, 4% had toxoplasmosis. 2% case had co-
existent tubercular & cryptococcal meningitis. CVA was found in 8 
patients out of 7 had infarcts and one had the intracerebral bleed. 
Seven patient had HIV induced Neuropathy. This is also 
concordance with other studies . It is showing in figure-9. (4,7,8,13)

The mean CD4 count was detected around 164.14/mm3 for all 
cases(1). 60% cases had CD4 counts less than 200/mm3 whereas 
only 40% cases had more than 200/mm3(13). It is showing in 
table-1.

Mean CD4 counts in males were 152.68/mm3 and female were 
200.42/mm3 and mean absolute lymphocyte count(ALC) in males 
were  1737.37ce l l s /m ic ro l i te r  and  in  fema les  were 
1516.83cells/microliter respectively and this is statistically more 
significant(P=<0.0299). Tubercular meningitis was associated 
with the CD4 count of 137.38+_79.93/mm3, Cryptococcal 
Meningitis and toxoplasmosis both were associated with a mean 
CD4 count of 68/mm . As it is shown in table-2. 3(1,16,17)

Correlation of CD4 count Vs ALC  in various neurological diseases, 
in HIV/AIDS, was extremely significant (P-value <0.0001). 
Peripheral nerve involvement and CVA were associated with a 
higher CD4 count inferring that they are not the AIDS-defining 
illness.This is correlated with the literature available . It is (13)

showing in figure-10. 

Volume-6 | Issue-12 | December-2017 | ISSN - 2250-1991 | IF : 5.761 | IC Value : 86.18PARIPEX - INDIAN JOURNAL OF RESEARCH

www.worldwidejournals.com 57



CONCLUSION:
CSF examination reveals a positive diagnosis in the majority of 
patients. Meningitis was the commonest secondary neurological 
manifestation (>50%) comprising 15 cases of tubercular 
meningitis, 10 cases cryptococcal meningitis. Other common 
neurological manifestation includes peripheral neuropathy, CVA, 
pyogenic meningitis, HIV encephalopathy, CNS toxoplasmosis, 
HSV encephalitis. Co-existent of tubercular meningitis with 
cryptococcal meningitis was found, which need for the physician 
to be aware of the existence of multiple opportunistic infections in 
one patient. Neuro-imaging studies and CSF analysis are useful in 
diagnosing opportunistic infection of the Nervous system. CD4 
count co-related better with the degree of immune suppression 
and with various neurological manifestations. Patient in WHO 
stage IV HIV/AIDS infection was at maximum risk of neurological 
complications. CD4 counts were significantly lower in patients 
with most neurological complication and most of the 
opportunistic infections were documented in the patient with CD4 

3count < 200/mm .  The study also established that in spite of good 
CD4 count, there was an increased risk of neurological 
complication as seen with peripheral neuropathy.A Higher index 
of suspicion is necessary to detect HIV patient presenting with 
neurological symptoms to diagnose and treat the underlying 
cause.
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