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BACKGROUND
Acquired Immunodeciency Syndrome (AIDS) is caused by Human 
Immunodeciency Virus(HIV).It is estimated that India had 

1,2approximately 0.12 million new HIV  infections in 2009 . It is a 
serious disorder of immune system in which normal defense of body 
breaks against infection leading to life threatening conditions. The 
nervous system is among the most frequent and serious target of HIV 
infection, occurring in patients with profound immune suppression 
and sometimes neurological disease is the rst manifestation of 

2,4,5,6symptomatic HIV infection in10–20% of patients . The true 
prevalence of HIV related neuro infections and pathology is not 
available due to inadequate medical facilities, social stigma and 

2,7ignorance that lead to underdiagnosis .

In India HIV patient has more chances to manifest full blown AIDS 
because of poverty and illiteracy. Patient either doesn't take ART or 
become ART defaulter and due to malnutrition, there are more chances 

3of acquiring co-infection likeTB . The prolonged course of human 
immunodeciency virus (HIV) infection is marked by a decrease in the 
number of circulating CD4+ T helper cells and persistent viral 
replication, resulting in immunologic decline and death from 

8,9,12.opportunistic infections and neoplasms

Acute HIV infection is characterized by  a rapid rise in plasma 
viraemia with a concomitant drop in CD4 count with in 3-6week of 

10,12.   exposure Patients with CD4 counts less that 200cells/μl are 19 
times more likely to die than those with CD4 counts greater than 

11,12350cells/μl.

Considering these facts we have decided to study the incidence and 
clinical prole of various neurological manifestations in HIV patients 
and their relation with CD4counts.

AIM 
To study the clinical prole of various neurological disorders in HIV 
positive patients.

OBJECTIVES
1 To describe various  neurological manifestations in HIV disease
2 To correlate neurological   manifestations in HIV patients with 

CD4 counts.
3 To study the outcome of various neurological conditions in HIV 

positive patients.

Studydesign:  Prospective hospital based observational study.

Study Subjects:
100 HIV positive patients with neurological manifestations admitted 
in Intensive care unit and medical wards of Sri Venkateswara Ram 
Narain Ruia Government General Hospital, Sri Venkateswara Medical 
college ,Tirupati  from November 2014toNovember 2015 are the study 
subjects.

Inclusion Criteria:
1. Patients aged>14years.
2. Patients  with  neurological  manifestations  with  positive  retro viral 

antibodies.
Exclusion Criteria:
1. Patients with diabetes  mellitus, hypertension and cardiac disease.
2. Patients in coma.

3. Patients who have not given consent.

Study Methods :
100patientswhometinclusionandexclusioncriteriainthestudyperiod 
are included in the study. Detailed history is taken and examination is 
done in every patient as per the structured proforma. Routine blood 
investigations, CD4 count, lumbar puncture, chest X-ray and CT scan 
brain is done in every patient. Other investigations like MRI brain and 
nerve conduction studies are performed whenever necessary.

RESULTS:
1.  Age And Sex Distribution:
Most common age group affected in our study is 21-40 years followed 
by 41-60 years, both in male and female gender. Least common age 
group affected in our study is less than 20 years age group(3%). There 
are no female patients in age group less than 20 years and greater than 
60 years.  Male preponderance is observed in the present study with a 
male to female ratio of    2.22:1

Fig 1: Age And Sex Distribution

2.  Presenting Symptoms:
Fever (79%) is the most common presenting symptom in our study 
followed by headache(75%),vomiting (73%)and altered sensorium 
(70%).

Fig: 2: Clinical Presentation
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3.  Neurological  Diseases :
Mostcommonneurologicaldiseaseobservedinourpatientsismeningitis(
71%).Among these, tuberculous meningitis (42%) is most common 
followed  by pyogenic meningitis (15%)and viral meningitis 
( 1 1 % ) . O t h e r  n e u r o l o g i c a l  d i s e a s e s  i n c l u d e  v i r a l 
meningoencephalitis(6%),cerebrovascular accident(5%), acute 
transversemyelitis(4%), acute  inammatory demyelinating 
polyneuropathy(3%) and distal symmetric polyneuropathy(3%).

Table :1: Neurological  Diseases

4.  CD4  Counts In Hiv Patients:
Most of the neurological diseases observed in our study had CD4 count 
between 101-200 percubicmm (38%),followed by CD4 count of less 
than 100 per cubic mm in 31%.

Table 2: CD4 Counts In Hiv Patients

5.  Neurological Disease In Relation With Cd4 Count:
21 patients of TB meningitis had CD4 count between 101-200 per 
cubic mm, followed by CD4 count of less than 100 per cubic mm in 13 
patients. Mean CD4 count of TB meningitis is 158.26 ± 91.376 cells 
percubicmm. Pyogenic meningitis is observed with higher incidence 
in CD4 count between 201-350 cell per cubic mm followed by less 
than 200 cells per cubic mm withmeanCD4count of170.00±71.098 
cells percubic mm.

Viral meningitis is most commonly observed with CD4 count 101-
200percubicmmfollowedby201-350 cells per cubicmm with mean 
CD4count of 196.18±27.687cellspercubicmm.Cryptococcal 
meningitis is seen with CD4 of less than 100 cells per cubicmm with 
mean CD4count of 72.67±14.572cells per cubic mm. Toxoplasmosis 
is also seen with CD4 counts less than 100 cells per cubic 
mmwithmeanCD4count of63.50±0.707.

It is also observed in our study that Cerebrovacular accident is seen 
with CD4count of less than100cells per cubic mm. In contrast to these, 
Acute inammatory demyelinating poly neuropathy and Distal 

symmetric polyneuropathy is observed in patient with CD4 count 
greater than 350 cells per cubic mm followed by 201-350  cells per 
cubic mm  with mean CD4count of 334.67±90.974 cells per cubic mm 
and 355.33±58.791 cells per cubic mm respectively.

Table 3: Neurological Disease  In Relation With Cd4 Count

7.  Duration Of Hiv Illness:
In our study, majority of patients (40%) were newly detected to be 
having HIV disease followed by 33% of patients with duration of 
illness less than one year. 16% had the duration of illness of 1-5 years. 
Only   11% had duration of illness between 6-10 years.

8.  Patients On Haart: 
In our study population only 45% were on HAART. Among 55 patients 
who were not on HAART, 40 patients were newly detected of HIV, 7 
patients had duration of HIV illness between 1-5 years, 6  patients had 
less than 1 year duration and 2 patients had HIV illness between 6-
10years.

9.  Effect Of Haart On CD4 Count :
In our study 57patients showed the CD4 count between 100-350 cells 
per cubic mm. Of these 35(61.4%) patients are not on HAART and 22 
(38.6%) patients are on HAART. Of the 31 patients who showed the 
CD4 count of less than 100 cells per cubic mm, 16(51.6%) are not on 
HAART and 15(48.4%) are on HAART.

12 of the patients showed the CD4 count more than 350 cells per cubic 
mm and out of these,8(66.66%)of them are on HAART and 4(33.33%) 
patients are not taking medication.

Table  4. Effect Of Haart On CD4 Count

10.  H IV Duration And CD4count:
In our study, 40% of patients were newly detected and 60% were 
known cases of HIV disease.

Among the 40 newly detected patients, 18 (45%) patients showed the 
CD4 count between 100-200cells per cubic mm followed by 
11(27.5%)patients with CD4 count between 201-350 cells per cubic 
mm. Only 7 (17.5%)patients showed the CD4 count of less than 100 
cells per cubic mm and CD4count of more than 350 cells per cubic mm 
is observed in 4(10%)of newly detected cases.

Among 32 patients with duration of HIV disease less than one year, 
25(78%) patients had CD4 count of less than 200 cells per cubic mm,5 
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S.No. Neurologicaldisease Number
of Patients

Percentage
(%)

1 TuberculousMeningitis 42 42
2 PyogenicMeningitis 15 15
3 ViralMeningitis 11 11
4 ViralMeningoencephalitis 6 6
5 Tuberculoma 6 6
6 Cerebrovascularaccident 5 5
7 AcuteTransverseMyelitis 4 4
8 Cryptococcalmeningitis 3 3
9 Acuteinammatorydemyelinating

polyneuropathy
3 3

10 DistalSymmetricPolyneuropathy 3 3
11 Toxoplasmosis 2 2

Total 100 100

S.No. CD4Count per mm3 Number of Patients Percentage(%)
1 <100 31 31
2 101–200 38 38
3 201- 350 19 19
4 >350 12 12

Total 100 100

S
No.

Neurological
Disease

CD4count cellspermm3 No of 
patients

Mean Cd4 
count ± SD<100 101-

200
201-
350

>350

1 Tuberculous
Meningitis

13 21 4 4 42 158.26±
91.376

2 Pyogenic
Meningitis

4 4 7 0 15 170.00±
71.098

3 Viral
Meningitis

0 7 4 0 11 196.18±
27.687

4 ViralMening-
oencephalitis

2 2 0 2 6 203.67±
152.034

5 Tuberculoma 2 1 2 1 6 196.33±
108.303

6 Cerebrovas-
cularaccident

5 0 0 0 5 94.00±
2.739

7 Acute 
Transverse
Myelitis

0 3 0 1 4 197.25±
133.250

8 Cryptococcalme
ningitis

3 0 0 0 3 72.67±
14.572

9 AIDP 0 0 1 2 3 334.67±
90.974

Distal
Symmetric
Polyn europathy

0 0 1 2 3 355.33±
58.791

10 Toxoplasmosis 2 0 0 0 2 63.50±0.707

S 
No.

Cd4 
Count

On 
HAART(n)

Not 
onHAART(n)

TOTAL Percentage
(%)

1 >350 8 4 12 12
2 100-350 22 35 57 57
3 <100 15 16 31 31

Total 45 55 100 100



(16%)patients had CD4 count between 201-300 cells per cubic mm 
and only 2(6%)patients showed CD4 count more than 350cells 
percubic mm.

16 patients had history of 1-5 years duration of HIV disease. In this 
group 11 (68.75%) patients showed their CD4 count less than 200 cells 
per cubic mm, 2 (12.5%) patients had CD4 count between 201-300 
cells per cubic mm and CD4 count of greater than 350 cells per cubic 
mm is observed in only3(18.75%)patients.

The longest duration of disease i.e.,6-10years is observed in 12 
patients. Among them 8(66.66%) patients showed their CD4 count of 
less than 200 cells per cubic mm, 1(8.33%) patient had CD4 counts 
between 201-300 cells per cubic mm and 3 (25%) patients showed 
their CD4 count of greater than 350 cells per cubic mm.

Table 5: HIV Duration And CD4count

11.  Outcome Of Neurological Manifestations :
In our study majority of the patient (59%) improved without any 
residual decit . 13 patients showed residual decit in the form of 
either motor weakness   or sensory decit . Among them 5 patients had 
cerebrovascular accident, 3 had acute transverse myelitis,3 presented 
with  acute inammatory demyelinating poly neuropathy and one each 
with distal symmetric poly neuropathy and tuberculoma.

10% of patients were lost to follow up. Mortality is observed in 18% of 
patients in our  study. The common cause of death is TB meningitis 
seen in 11patients, followed by cryptococcal meningitis in three, 
pyogenic meningitis in two and toxoplasmosis in two patients.

Table:6 Outcome Of Neurological Manifestations:

DISCUSSION
In the present study the incidence of neurological manifestations is 
more common (47%) in the age group of 21-40 years followed by 41-
60 years with mean age of 43.82 years. The incidence of HIV is more 
common in age group of 21-40years probably because this is the most 
sexually active age. The maximum incidence of HIV with neurological 
manifestations were observed in the age group of 21-40 years in 

13 3studies done by Sircar et al (77.9%), Zeeshan et al  (82%) and Sharma 
2et al  (90%). Patel et al in their study observed that the mean age was 

34.28 ± 7.8 years and in the study by Singh et al it was 40.98 ± 11.42 
years

In the present study incidence of HIV infection is more common in 
males. The male to female ratio is 2.22:1. The higher incidence of male 
population in our study may be due to their high risk behavior. Similar 

3results were observed in studies by Zeeshan et al  (3.2:1) and Singh et 
14al  (1.83:1).But male to female ratio was higher in the study of Patel et 
15 2al  (4.5:1) and Sharma et al (7:1).

In the present study, most common neurological manifestations are 
secondary to opportunistic infections than primary to pathological 
process of  HIV infection. The commonest is meningitis. Among the 
meningitis, TB meningitis is the most common (42%), followed by 
pyogenic meningitis (15%), viral meningitis(11%), viral 
meningoencephalitis(6%)  and cryptococcal meningitis(3%). Other 
manifestations include tuberculoma(6%), toxoplasmosis(2%), 
cerebrovascular accident (5%),peripheral neuropathy(6%) and acute 

16transversemyelitis(4%). According to Mohammed et al . TB 
meningitis is the most common neurological manifestation in HIV 
patients (60.3%). The similar results were observed in other studies by 

2 17Sharma et al  (37.5%) and Dhadke et al (34%). All the studies 
correlate with our present study.

Bacterial meningitisis the second most common neurological 

manifestation in our study which is observed in 15% patients. Study 
17done by Dhadke et al  also showed bacterial meningitis as the second 

most common neurological manifestations seen 14% ofHIV patients 
which correlates to the present study. But the incidence was less in the 

16 2 studies done by Mohammed et al  and Sharma et al where bacterial 
meningitis was seen in 5.1% and 5.4% of the patients respectively.

The incidence of viral meningitis is 11% in our study. In the study 
18donebyLevyetal viral meningitis was seen in 11.01% patients  which 

correlates to our study. Lower incidence of viral meningitis was 
19 20observed in the studies done by Deshpande et al  and Wadia et al  

which was 1.33% and1.11% respectively.These results do not correlate 
with our study. In our study, Cryptococcal meningitis is seen in 3% of 
patients. Similar results were observed in the studies done by Dhadkeet 

17 21al  (4%) and Singhet al  (6.01%). In the studies done by Mohammed 
16 2et al  and Sharma etal cryptococcal meningitis was seen in higher 

percentage of patients.

The incidence of viral meningoencephalitis is 6% in our study. But the 
18results of the study by levy et al  showed a very high incidence of viral 

m e n i n g o e n c e p h a l i t i s ( 3 4 % ) .  I n  t h e  s t u d i e s  d o n e  b y 
16 2 21Mohammedetal ,Sharma et al  and Singh et al  there was not even one 

patient with viral meningoencephalitis.

The commonest intra cranial space occupying lesion (ICSOL) in our is 
tuberculoma (6%). Similar results were observed in the study of 

2 16Sharma et al (5%) and Mohammed et al  (3.4%). The incidence of 
17tuberculoma is higher(14%) in the study by Dhadkeetal

Toxoplamosis is the second most common ICSOL in our study 
17(2%).Similar results were observed in studies done by Dhadke et al  

21(2%) and Singhetal (1.2%).

In the present study cerebrovascular accident is seen in 5% of patients. 
16Similar results were observed in studies of Mohammed et al  (8.6%) 

2and Sharma et al  (7.5%). Butan increased incidence of cerebro 
17vascular   accident was observed by Dhadke etal (14%).Peripheral 

neuropathy is seen in 6% of patients in the present study. Similar 
18 17observations were made by Levy et al  (6%), Dhadke et al  (8%) and 

21Singh et al (10.1%). There was lower incidence of peripheral 
16neuropathy in the study by Mohammed et al  (1.7%) and increased 

2incidence was seen in the study by Sharmaetal (20%). These do not 
22correlated with our study. Mc Arthur et al  showed that the incidence 

may increase by the toxic effects of specic antiretroviral drugs on the 
peripheral nervous system. In our study the peripheral neuropathy is 
probably due to primary illness itself as most of our patients were drug 
naïve and the chance of drug induced neuropathy is less.

In  our study CD4 count is <200 cells per cubic mm in 69% of patients. 
15In the study done by Patel et al  48.89% had CD4 counts less than 200 

21cells per cubic mm. Singh et al  observed CD4 count less than 200 
cells per cubic mm   in 88.23% of study subjects. Similar observations 

2 17were made by Sharma et al  (64%) and Dhadke et al  (76%). All these 
results correlate with our present study suggesting that neurological 
manifestations occur more frequently with low Cd4counts..

In the present study most of the patients (69%) have CD4 count 
3 3oess than200cel ls /mm  fol lowed by 201-350cel ls /mm  

3 15(19%)and>350cells/mm  (12%).In the study done by Patel etal most 
3of the patients (48.89%) had CD4 count of less than 200 cells/mm  

3f o l l o w e d  b y  2 0 1 - 3 5 0 c e l l s / m m  ( 3 3 . 3 3 % ) ,  a n d  > 3 5 0 
3cells/mm (28.57%). This results correlate with our present study.

In the present study mean CD4 count in TB meningitisis 
158.26±91.376 cells per cubic mm which correlates with the studies 

2 21done by Sharma et al  and by Singh et al  where mean CD4 count was 
less than 200cells per cubic mm in TB meningitis.

The mean CD4 count in patients with viral meningitis is 
196.18±27.687cells per cubic mm in the present study. In the study 

21done by Singh et al  the mean CD4 count in viral meningitis (CMV) is 
107±113 cells per cubic mm showing a wide range.

In the present study mean CD4 count of cryptococcal meningitis is 
72.67±14.572 cells  per cubic mm. Similar results were observed in 

21 15studies by Singh et al  and Patel et al  in which CD4 count is less than 
100 cells per cubic mm.

Our study showed mean CD4 count of 196.33±108.303 cells per cubic 
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S.
No.

CD4
count

HIV duration Total
Newlydetected <1year 1-5 Years 6-10 Years

1 >350 4 2 3 3 12
2 201-350 11 5 2 1 19
3 100-200 18 13 4 3 38
4 <100 7 12 7 5 31

Total 40 32 16 12 100

S.No. Outcome Number of Patients Percentage (%)
1 Improved 59 59
2 Death 18 18
3 Residual decit 13 13
4 Lost to followup 10 10

Total 100 100



21 mm in tuberculoma. In the study by Singhetal the mean CD4 count in 
space occupying lesions like tuberculoma and brain abscess is less than 
200 cells per cubic mm. This result is more or less similar to our present 
study.

In the present study mean CD4 count of toxoplasmosis is 
2163.50±0.707cells per cubic mm. Study by Singh et al  correlates with 

our study with meanCD4 count in toxoplamosis less than 100 cells per 
15 3cubic mm. In the studies done by Patel et al  and Zeeshan et al  mean 

CD4 count in toxoplasmosis is greater than 100 cells per cubic mm 
showing that it can even  occur at moderate degree of immune 
supression

Mean CD4 count of 94.00±2.739 cells per cubic mm is observed in 
cerebrovascular accident in our study. Similar observations were made 

21by Singhetal in their study. In the present study patients with acute 
inammatory demyelinating polyneuropathy have higher mean CD4 
count of 334.67±90.974 cells per cubic mm which is comparable to 

15study done by Patel et al  indicating that acute inammatory 
demyelinating polyneuropathy is more common in patients even with 
mild degree of immunosupression. In the study done by 

21Singhetal mean CD4 count was 110 cells per cubic mm in patients 
with acute inammatory demyelinating polyneuropathy which is far 
less compared to our present study.

Mean CD4 count observed   in our patients with  distal symmetric 
polyneuropathy is greater than 350 cells per cubic mm i.e., 

15355.33±58.791cells per cubic mm. In the studies done by Patel et al  
21and Singh et al  meanCD4 count in patients with distal symmetric 

polyneuropathy was less than 200cells per cubic mm.  These results 
are not similar to our present study. In the present study mean CD4 
counts are less than 200 cells per cubic mm in patients with viral 
meningitis and acute  transverse myelitis indicating that these 
manifestations occur in severe degree of immunosupression.

In our study, majority of patients (40%) were newly detected to 
16behaving HIV disease. In the study done by Mohammed et al  62% 

were newly diagnosed cases of HIV disease. This correlates with our 
study. Poverty, illiteracy and lack of health education may be the 
reasons for late detection of HIV only when the patient presents with 
neurological manifestation.

In the present study, 40 patients were newly detected cases and 60 
patients were known cases of HIV infection. Among 60 patients, 48 
patients were on HAART. Remaining 12 patients were not taking 
medication.

In the present study, 57 patients showed their CD4 count between 100-
350 cells per cubic mm. Among them 35 patients were not on HAART 
and only 22 patients are on HAART. 31 patients showed their CD4 
count of less than 100 cells per cubic mm. Among them 15 are not on 
HAART and 16 are on HAART.12 patients showed their CD4 count 
more than 350 cells per cubic mm. Among them 10 patients are on 
HAART and only 2 patients are not on HAART. Our study shows no 
statistically signicant correlation between CD4count and usage of 

23 HAART medication. In the study done by Caggiari et al It  was shown 
that CD4 count increases by HAART and it does not correlates to our 
present study.

In our study, 40% of the patients were newly detected and 60% were 
known cases of HIV disease. There was no statistically signicant 
correlation  between duration of HIV and CD4 count in our study. This 
is probably because those patients who were newly detected as HIV 
positive at the time of presentation will have a wide variation in 
duration from the time of initial exposure to the detection of HIV status 
and also CD4 count varies with the duration and compliance of 
HAART.

In the present study majority of the patient (59%) improved without 
15any residual decit. In the study done by Patel et al  it is observed that 

majority of the patients (81%) improved which correlates with  our 
study.

The mortality rate of present study correlates with the study done by 
15 Patel et al which shows a mortality rate of 19%. Zeeshan et 

3al observed higher mortality rates (46%) and correlation with CD4 
count. Our study showed no statistically signicant correlation 
between mortality rate and Cd4count.

CONCLUSION

HIV with neurological manifestations is commonly observed in 
sexually active age group, Commonest presenting symptoms are fever, 
headache, vomiting and altered sensorium. Commonest neurological 
manifestation observed is tuberculous meningitis. Neurological 
manifestations observed irrespective of duration of HIV disease, CD4 
count  and treatment (HAART).

REFERENCES
1.  Ministry of Health and Family Welfare. HIV declining in India; new infections reduced 

by 50% from 2000–2009; sustained focus on prevention required. Press Information 
Bureau, Govt of India. 2010. Available from URL : http: // pib .nic. in / newsite / erelease 
. aspx?  Relid = 67983

2.  Sharma SK, Dwivedi NC, Kumar N, Bharti A, Meena LP. Neurological manifestation of 
HIV infection in North-Eastern part of India. Nat lJphysiolpharmacol 2014;4:4-8.

3.  ZeeshanHM, KajiBC, Changadiya KH. A study of clinical prole of neurological 
manifestations in HIV positive patients with reference to cd4cell count. International 
journal of scientic research 2014 Oct; 3(10):329-331.

4.  Fauci AS, Lane HC. Human Immunodeciency Virus Disease: AIDS and Related 
Disease. In: Kasper, Fauci, Hauser, et al.,Harrison's Principles of Internal Medicine. 
19th edition. vol. 1. New York: McGraw Hill; 2015.1215-85.

5.  National AIDS Control Organisation. HIV sentinel surveillance and HIV estimation in 
India 2007: A technical brief. Ministry Of Health and Family Welfare, Government Of 
India.2008.

6.  Rana HM, Doshi DA, Virpariya KM, Shah AN, Somani SS. A study of clinical prole of 
HIV positive patients with neurological manifestations. HIV&AIDS Review. 2011; 
10(3):76-9.

7.  Shankar SK, Mahadevan A, Satishchandra P, Kumar RU, Yasha TC,Santosh V, et al. 
Neuropathology of HIV/AIDS with an overview of the Indian  scene. Indian J Med Res 
2005; 121(4): 468-88.

8.   Haynes BF, Pantaleo G, Fauci AS. Towards  an understanding of the correlates of 
protective immunity to HIV infection. Science 1996; 271 :324-8.

9.  Pantaleo G, Fauci AS. Immuno pathogenesis of HIV infection. Annu Rev Microbiol 
1996; 50: 825-54.

10. Fauci AS, PantaleoG, StanleyS, WeissmanD. Immuno pathogenic mechanisms of HIV 
infection.  Annal Int Med  1996;93:4386-91.

11.  Kumarasamy N, SolomonS , FlaniganTP, HemalathaR, Thyagarajan SP,  Mayer KH. 
Natural history of human immunodeciency virus disease in southernIndia. ClinInf 
Dis2003;36:79-85.

12. KumarasamyN, VallabhaneniS, TimothyP. Flanigan, MayerKH, Solomon S. Clinical 
prole of HIV in India. Indian J Med Res 2005 april; 121: 377-394.

13.  SircarAR, TripathiAK, ChoudharySK, MisraR. Clinical prole of AIDS: a study at a 
referral hospital. J Assoc Physicians India. 1998 Sep; 46(9):775-78.

14.  SinghR, KaurM, AroraD. Neurological complications in late stage hospitalized patients 
with HIV disease. Annals of Indian Academy of Neurology 2011;14(3):172-177.

15.  Patel ML, SachanR, AtamV, Chaudhary SC, GuptaA. Various neurological 
manifestations in HIV positive patients, their outcome and it correlation with CD4 
counts-A tertiary centre experience in North Indian population. Journal of AIDS and 
HIV Research2012;4(7):198-202.

16. MohammedMZ, VenugopalK. Neurological manifestations of HIV infection. Medica 
innovatica. 2014 Dec;3(2):69-74.

17.   Dhadke S.V, Dhadke V.N, Mahajan N.P, Korade M.B. Clinical prole of neurological 
complications in HIV-reactive patients and their relation withCD4.IntJ med biomed res 
2014;3(2):91-100

18.  Levy RM, Bredesen DE, Rosenblum ML. Neurological manifestations ofthe acquired 
immunodeciency syndrome (AIDS): experience at UCSF and review of the literature. 
Jneurosurg 1985;62(4):475-95.

19.  DeshpandeAK, Patnaik MM. Non-opportunistic neurologic manifestations of the 
Human Immunodeciency Virus: an Indian Study.J.Int.AIDSSoc.2005;7(4):2.

20.  Wadia RS, PujariSN, KothariS, UdharM, KulkarniS, BhagatS, etal. Neurological  
manifestations of HIV disease. J Assoc Physicians India2001; 49:343-348.

21.  SinghR, KaurM, AroraD. Neurological complications in late stage hospitalized patients 
with HIV disease. Annals of Indian Academy of Neurology2011;14(3):172-177.

22.  Mc Arthur JC. Neurologic manifestations of AIDS. Medicine (Baltimore) 1987;66:407-
37.

23.  L. Caggiari, S. Zanussi, M. T. Bortolin, M. D'andrea et al. Effects of therapy with highly 
active anti-retroviral therapy (HAART) and IL-2 onCD41 and CD81 lymphocyte 
apoptosis in HIV1 patients. Clinical and experimental immunology 1999Dec;120:101-
106

52  INDIAN JOURNAL OF APPLIED RESEARCH

Volume - 12 | Issue - 12 | December - 2022 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar


