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Background & objectives: Human immunodeficiency virus (HIV) has infected several million individuals
in India. Various interventions have been implemented for early detection and prevention of transmission
of HIV infection. This has progressively changed the clinical profile of HIV infected individuals and this
study documents the clinical presentation of individuals positive for HIV in 2010, in Pune, Maharashtra,
India.

Methods: This cross-sectional study included subjects who had come to the HIV referral clinic for HIV
testing from January to December 2010. Children as well as individuals with indeterminate HIV result
were excluded from the study, and data for 1546 subjects were finally analysed.

Results: The HIV positivity rate among all referred cases for the year 2010 was 35 per cent (male 55%
and females 45%). The median age (Q1, Q3) was 31 (25.75, 39) yr. The median CD4 cell count for all
HIV infected individuals (whose CD4 count was available n= 345) was 241 cells/ul and for asymptomatic
HIV infected individuals was 319 cells/pl. There were 673 (43.5%) symptomatic and 873 (56.5%)
asymptomatic participants. Fever, breathlessness, cough with expectoration, weight loss, loss of appetite,
generalized weakness, pallor and lymphadenopathy (axillary and cervical) were found to be associated
(P< 0.001) with HIV positivity. On multivariate analysis, history of Herpes zoster [AOR 11.314 (6.111-
20.949)] and TB [AOR 11.214 (6.111-20.949)] was associated with HIV positivity.

Interpretation & conclusions: Signs and symptoms associated with HIV positivity observed in this study
can be used by health care providers to detect HIV infection early. Moreover, similar to HIV testing in
patients with tuberculosis, strategies can be developed for considering Herpes zoster as a predictor of
HIV infection.
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In India, human immunodeficiency virus (HIV)
testing is performed as a voluntary test or as a diagnostic
procedure in symptomatic individuals!. HIV testing is
a part of screening procedure in antenatal clinics as
a mode of prevention of parent to child transmission

(PPTCT). It is also done in all tuberculosis (TB)
patients due to the strong association between HIV and
TB?. In spite of these various HIV testing opportunities,
earlier a majority of infected individuals became aware
of their status only after they developed opportunistic
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infections in the late stages®*. This picture was due to
the lack of awareness about HIV/ acquired immuno
deficiency syndrome (AIDS) in individuals with high
risk behaviour such as men having sex with men, sex
workers, and injecting drug users.

Various strategies have been developed to increase
awareness of HIV and AIDS since the onset of the HIV
epidemic in India®. The aim of these interventions is
early diagnosis of HIV infection which facilitates
better care, ameliorates clinical outcomes and
improves strategies by healthcare delivery systems®.
Studies show that a person diagnosed and counselled
for HIV infection avoids high risk behaviour which is
beneficial to the society by limiting the transmission of
the virus’.

These interventions and programmes have led to
a change in the clinical presentations of individuals
coming to health care clinics. In this study all individuals
coming to a HIV referral clinic, in Pune, India, in year
2010 were studied with the objective of assessing their
clinical profile.

Material & Methods

This cross-sectional study involved individuals
who had come to a HIV referral clinic at the National
AIDS Research Institute (NARI), Pune, India, for HIV
testing from January to December 2010. NARI is a
national reference centre for HIV/AIDS and conducts
various research studies related to HIV/AIDS in India.

The individuals attending HIV referral clinic at
NARI included all those who had voluntarily come to
the clinic, as well as those referred by their physicians,
other health care institutes (government and private)
and the community referral programme of NARI from
various parts of Maharashtra State. However, majority
of them were referred from Pune district and nearby
area. There are 20 more State Government integrated
counseling and testing centers (ICTCs) in Pune city
where HIV testing is carried out.

All individuals who came to the clinic were initially
counselled about HIV infection and then written
consents were taken from them which was approved by
NARI ethics committee. They were screened for HIV
infection as per the NACO guidelines. Strategy III of
the NACO guidelines was followed for the HIV testing®.
Test for HIV antibodies by ELISA test (Microlisa HIV
manufactured by J. Mitra and Co. Pvt Ltd, New Delhi)
was carried out. Individuals testing negative by ELISA
were reported as nonreactive for HIV antibodies and

those who tested positive were retested with two rapid
tests. The rapid tests used for testing were Tridot
HIV (HIV TRIDOT manufactured by Diagnostic
enterprises, Parwanoo, Himachal Pradesh, India ) and
Immunocomb (Immunocomb II - HIV 1 & 2 BiSpot
Orgenics manufactured by Orgenics, Yavneh, Israel).
These individuals were reported to be reactive for HIV
antibodies when all three tests were positive. In case of
discordance in these three test results, the Western blot
test (Genetic system HIV-1 manufactured by Bio-Rad,
California, US) was performed to confirm the HIV
status of the patient. Symptomatic treatment was given
to all the patients who had symptoms.

The CD4 cell count was done by immunopheno-
typing of lymphocytes. It was carried out by 4-colour
analysis on FACS calibur (Becton Dickinson,
Singapore). Lymphocytes were stained according to the
protocol suggested by the manufacturer. In brief, 50ul
of EDTA blood was mixed with 20 pl of monoclonal
antibodies (CD4 — APC, CD3 — FITC, CDS8 PE, and
CD45 per CP). The red cells were lysed using lysing
solution (FACS lysin, BD, Singapore) and incubated
for 15 min. Gating for lymphocytes was carried out by
leucogate reagent CD45 vs SSC gating. Individuals
fitting in the inclusion criteria for indigenous clinical
trials at National AIDS Research Institute (NARI;
website www.nari-icmr.res.in) were enrolled in the
study and those eligible for antiretroviral treatment
(ART) were referred to ART centre.

Data required were extracted from the
questionnaires filled by the counselors and clinicians
who attended the patients and standard protocols were
followed to ensure confidentiality of the information
collected. Patient identification numbers were used to
identify each case and all test reports were obtained
from the records after linking the data. The data was
entered in Excel sheets and statistical analysis was done
using Statistical Package for Social Sciences (SPSS,
Inc. Chicago, IL) 15.0 version. In this analysis, ELISA
for HIV test result (Positive/Negative) was considered
as a dependent variable. The signs, symptoms and
opportunistic infections (OI) reported were considered
as possible covariates. In univariate analysis one
covariate was inserted in the model at a time to run
the model. The covariates which were significant in
univariate model were retained in multivariate logistic
regression. Two tailed P values were considered in
univariate and multivariate analyses. While calculating
sensitivity, specificity and positive predictive value,
past history of opportunistic infection was used as
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screening test and ELISA for HIV as gold standard
and calculated using a statistical software (Primer of
Biostatistics version 7 Inc. Chicago, IL). Thus, ‘past
history of opportunistic infection’ was used as a
predictor of HIV infection in that individual.

Results

A total of 1640 individuals were tested for HIV in
2010 at the NARI HIV referral clinic. Children (<18
yr) as well as individuals with indeterminate ELISA

test result were excluded from the study and data were
analyzed for the remaining 1546 individuals tested.
Of the 1546 individuals analyzed, 692 (44.8%) were
males and 854 (55.2%) were females. A majority of
them 375 (43.7%) belonged to the age group of 26
to 35 yr and the median (Q1, Q3) age was 31 (25.75,
39) yr. Most of them 1163 (75.2%) had come from
an urban background. A total of 611(39.5%) were
referred by community referral programmes, 253
(16.4%) by physicians and 682 (44.1%) came on their

Table I. Clinical profile of individuals tested in year 2010

Sign/Symptoms HIV infected (%) HIV uninfected (%) OR (95% C.1.) AOR (95% C.1.)

1. Fever Yes 82 (28.4) 40 (10.4) 3.42 (2.26-5.18) 2.15(1.29-3.57)
No 207 (71.6) 344 (89.6) Reference

2. Diarrhoea’ Yes 19 (6.6) 6 (1.6) 4.44 (1.75-11.27) 5.05 (1.81-14.09)
No 270 (93.4) 378 (98.4) Reference

3. Breathlessness” Yes 23 (8.0) 5(1.3) 6.57 (2.47-17.50) 2.68 (0.79-9.06)
No 266 (92.0) 379 (98.7) Reference

4. Vomiting” Yes 10 (3.5) 4 (1.0) 3.412 (1.06-10.99) 2.79 (0.67-11.64)
No 279 (96.5) 380 (99.0) Reference

5. Cough with sputum” Yes 51(17.6) 19 (4.9) 4.13 (2.38-7.17) 3.01 (1.57-5.80)
No 238 (82.4) 365 (95.1) Reference

6. Weight loss” Yes 26 (9.0) 9(2.3) 4.13 (1.90-8.96) 2.17 (0.84-5.59)
No 263 (91.0) 375 (97.7) Reference

7. Burning micturation” Yes 4(1.4) 24 (6.3) 0.21 (0.07-0.62) 0.23 (0.07-0.77)
No 285 (98.6) 360 (93.8) Reference

8. Loss of appetite” Yes 61 (21.1) 32(8.3) 2.95(1.87-4.67) 2.03 (1.14-3.61)
No 228 (78.9) 352 (91.7) Reference

9. Pallor@ Yes 53(9.7) 30 (3.0) 3.47 (2.19-5.49) 2.08 (1.01-4.30)
No 491 (90.3) 963 (97.0) Reference

10. Lymph Yes 16 (2.9) 2(0.2) 15.05 (3.45-65.69) 13.99 (1.59-123.17)

-adenopathy# No 532 (97.1) 996 (99.8) Reference

11. Body ache® Yes 25 (4.6) 79 (7.9) 0.56 (0.35-0.88) 0.54 (0.30-0.96)
No 523 (95.4) 919 (92.1) Reference

12. Generalized Yes 57 (10.4) 40 (4.0) 2.78 (1.83-4.23) 2.06 (1.21-3.49)

weakness” No 491 (89.6) 958 (96.0) Reference

13. History of TB# Yes 67 (12.3) 18 (1.8) 7.62 (4.48-12.97) 11.21 (6.11-20.95)
No 478 (87.7) 979 (98.2) Reference

14. History of herpes zoster# Yes 141 (25.9) 34 (3.4) 9.89 (6.68-14.63) 11.31 (6.11-20.95)
No 404 (74.1) 963 (96.6) Reference

"n=673 (Included only symptomatic patients); @n=1537 (9 patients’ data missing); #n=1542 (4 patients’ data missing); “n=1546

OR, Odds ratio; CI, confidence interval; AOR, adjusted odds ratio
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own. It was observed that among those who came from
the referrals by the community programme 462 (75.6%)
were females, while in those who came voluntarily for
HIV testing, males were more in number 406 (59.5%).
Those referred by physicians had almost equal number
of male 137 (55%) and females 116 (45%) (1: 0.8).

The HIV seropositivity rate was (548/1546) 35
per cent. There were 299 (55%) males of the 1546
individuals tested (47.9%) had got HIV test done
earlier. Of these 548 HIV infected, 537 (34.7%) were
HIV 1 reactive and 8 (0.5%) were HIV 2 reactive.
There were 3 (0.2%) patients who were dually infected
with HIV 1 and HIV 2. It was observed that 673
(43.5%) were symptomatic and 873 (56.5%) were
asymptomatic. Symptoms found to be significant on
univariate analysis are described in the Table I. Fever,
breathlessness, cough with sputum, weight loss, loss
of appetite, pallor, lymphadenopathy (cervical and
axillary) and generalized weakness were found to be
significantly associated (P<0.001) with HIV positivity.
Those covariates that were significant in univariate
model were retained in multivariate logistic regression.
In multivariate analysis, it was seen that individuals
with lymphadenopathy (cervical and axillary), fever,
diarrhoea, cough with sputum, generalized weakness,
body ache and loss of appetite were more likely to be
HIV infected (P<0.05).

The CD4 cell count was available for 345 (63%)
of the 548 HIV infected individuals. Median (Q1, Q3)
CD4 count for all HIV infected individuals was 241
(112, 427) cells/pl, and for HIV infected asymptomatic
individuals (n=147) was 319 (174, 500) cells/ul. CD4
was not done for the remaining 203(37%) individuals.
Of these 203 individuals, 69 (34%) did not collect their
ELISA test report and the remaining 134 (66%) had
either come to confirm their HIV status and hence were
not willing to get their CD4 count testing carried out
or went to the nearest ART center for CD4 testing and
further follow up. The CD4 count was categorized as
<50, 51-200, 201-350 and >350 cells/ul and associated
with their clinical presentation status in Table II. It was
observed that a high proportion of individuals who had
CD4 count >350 cells/pul were asymptomatic.

The illnesses suggestive of HIV associated
infections with reference to their CD4 counts are
analyzed in Fig. 1. As compared to individuals with
higher CD4 counts, those with CD4 count within the
range of 51-200 cells/ul had more symptoms, which
included fever, breathlessness, cough with sputum,
weight loss, diarrhoea, vomiting and loss of appetite.

Cachexia and difficulty in swallowing was seen equally
in CD4 categories <50 and 51-200 cells/pl.

Among all those with past history of HIV
associated infections, tuberculosis, Herpes zoster
and oral candidiasis (269 individuals) were the most
commonly reported infections. As observed in Table
11, the positive predictive value for past history of
oral candidiasis (100%) was highest followed by
Herpes zoster (80.6%) and Tuberculosis (78.8%). On
multivariate regression analysis, it was seen that the
chance of a patient testing reactive for HIV was at
least 11 times higher when there was a past history of
TB. The chance of a patient testing reactive for HIV
antibodies was also 11 times higher when there was a
past history of Herpes zoster as compared to those who
did not have such history.

Among the 269 individuals who gave a past history
of HIV associated illness, CD4 count was available
for 185 individuals. The most common past history of
illness was Herpes zoster, followed by tuberculosis and
oral candidiasis. The past history of all three infections
was mostly seen in the category of the patients with
CD4 count between 51-200 CD4 cells/pl (Fig. 2).

Discussion

Unlike prior studies (Varanasi - 25% females
were tested’, Ahmadabad- 26 % females were tested'?,
Canada- equal proportions of male and female tested
excluding probable prenatal screening tests done)'!, in
this study the females coming for HIV testing were in
larger numbers than males since most of the individuals
were referred by community workers who are mostly
female. This helped to overcome social barriers for
HIV testing and was in line with the recommendation
of WHO about the development of a network of women
at all levels to promote equitable access to ART and
care for women and girls'.

Table II. CD4 category wise distribution of HIV infected
individuals tested in year 2010 (n=345)
CD4 category Asymptomatic Symptomatic”
(cells /ul) (n=147) (n=198)

N (%) N (%)
<50 6(18.2) 27 (81.8)
51-200 37 (31.4) 81 (68.6)
201-350 38 (45.8) 45 (54.2)
>350 66 (59.5) 45 (40.5)
*P<0.0001
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Fig. 2. CD4 category-wise distribution of cases of past opportunistic infection (n= 185).

Table III. Sensitivity, specificity and positive predictive value for most commonly reported past opportunistic infections (OI) (n=269)

Most commonly reported past OI Sensitivity % (95% CI) Specificity% (95% CI) PPV% (95% CI)
Tuberculosis 12.3 (9.7- 15.4) 98.2 (97.1- 98.9) 78.8 (68.3- 86.6)
[(67/545)x100] [(979/997)x100] [(67/85)x100]
Herpes zoster 25.9(22.3-29.8) 96.6 (95.2- 97.6) 80.6 (73.8- 86.0)
[(141/545)x100] [(963/997)x100] [(141/175)x100]
Oral candidiasis 1.7 (0.8 -3.2) 100 (99.5 -100) 100 (62.6- 67.4)
[(9/545)x100] [(997/997)%100] [(9/9)x100]

Past OI, past opportunistic infection; PPV, positive predictive value; CI, confidence interval
Data about most commonly reported past OI was available for 269 individuals of the 1546 individuals studied. There were only 9 cases
who reported past history of oral candidiasis and all of them were found to be HIV infected
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The community programme of the institute
(NARI, Pune) aims at increasing awareness about
HIV/AIDS through group meetings as well as couple
or one-to-one counselling, resulting in early detection
of HIV infection even while one is asymptomatic. The
maximum numbers of individuals were between 26 to
35 yr. In the Indian setting, this is important since this
age group is economically productive and about 90 per
cent of newly HIV infected individuals are believed to
have acquired the infection during unprotected sex'.

The mean and median CD4 count observed in this
study was 295 and 241 cells/pl respectively, which was
higher when compared to a similar study conducted in
Pune in 1996-97 (mean and median CD4 count 238
and 185 cells/ul)!*. However, CD4 counts could not be
done for 37 per cent of HIV infected subjects in the
current study and the actual values could have been
lower than that found. The asymptomatic individuals
presented with a mean and median CD4 count of 369
and 319 cells/ul. This indicates that the trend towards
earlier diagnosis of HIV infection is increasing.

The most common symptoms reported by the
individuals who came for HIV testing were the same as
reported in studies conducted at Pune and Varanasi but
differed in proportion®'*. The combined sensitivity of
constitutional symptoms of TB (fever, cough, weight
loss and loss of appetite) was 0.868. High positive
predictive values for the three past HIV associated
infections (TB, Herpes =zoster, oral candidiasis)
suggested use of these infections as an indicator of HIV
infection. Positive predictive value of Herpes zoster
was 80.6 per cent in this study which was more than
double as compared to a study conducted in Manipur,
Imphal in India®.

In India, HIV testing for all TB patients has
already been started, considering TB as a predictor
for HIV?. Similarly, past history of Herpes zoster can
also be considered as a predictor of HIV infection. One
limitation of the study was that the information was
collected in a HIV clinic and was not representative of
the general population. Unlike some of the other Indian
studies where the clinical presentation was studied in a
group of HIV infected subjects'®!’, this study presented
clinical data from both HIV infected and HI'V uninfected
subjects coming to an HIV clinic. In addition, the time
interval between onset of HIV infection and detection
of opportunistic infection was unknown in individuals
studied. There were no data to give concrete reason for

the delay in diagnosis of HIV infected individuals who
came in late stages.

It can be concluded from the results of this study
that the proportion of individuals getting detected
at an early stage of their infection has increased as
compared to previous studies. The signs and symptoms
strongly associated with HIV infection can be used
for vigilance and early detection of HIV. There is a
significant occurrence of tuberculosis, Herpes zoster
and oral candidiasis in HI'V infected patient. Strategies
can be developed using Herpes zoster also as a positive
predictors for detection of HIV infection.
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