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Relationship between clinical conditions and CD4 counts in
HIV-infected persons in Pune, Maharashtra, India
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ABSTRACT
Background. A decade after the detection of human immuno-

deficiency virus (HIV) infection in India, a steady increase in the
number of patients with acquired immunodeficiency syndrome
(AIDS) has been observed. The therapeutic options for patients
with AIDS in developing countries include chemoprophylaxis and
identifying and treating opportunistic infections. CD4 counts help
in clinical monitoring and making decisions about initiating
antiretroviral therapy or chemoprophylaxis. Flowcytometry is
expensive and available only at specialized laboratories. There-
fore, the possibility of using clinical indicators to predict low CD4
counts and disease progression needs to be explored.

Methods. This cross-sectional study was conducted among
137 HIV-infected persons investigated at an HIV reference
centre in Pune. The study methods comprised pre-test counsel-
ling, informed consent, blood withdrawal and clinical evaluation.
Serum samples were tested for HIV and CD4 counts were
estimated on FACSort.

Results. Study participants commonly reported with oral
candidiasis, herpes zoster, pulmonary tuberculosis, lymphaden-
opathy, weight loss, rash, diarrhoea and fever. CD4 counts were
significantly lower among men, symptomatic patients and those
with oral candidiasis, weight loss and multiple clinical conditions.
The sensitivity of most of the clinical conditions was low, the
specificity was high and the positive predictive value of oral
candidiasis and weight loss for low CD4 counts was > 75%.

Conclusion. The presence of oral candidiasis and weight loss
were highly predictive of low CD4 counts and these can be
considered as markers of HIV disease progression. Absence of
clinical conditions was found to be a good predictor of high CD4
counts. Larger systematic natural history studies may help in
identifying clinical conditions that could have a prognostic signifi-
cance among HIV-infected people.
Natl Med J India 2000;13:183-7

INTRODUCTION
Progressive immune suppression caused by human immunodefi-
ciency virus (HIV) infection results in acquired immunodefi-
ciency syndrome (AIDS) and AIDS-related disorders and is
associated with disturbances in immuno-regulatory mechanisms.
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The main target of the HIV appears to be the CD4 cell population. A
progressive reduction in the number and function of the CD4 cell
population is one of the most striking and consistent immuno-logical
features of HIV-related disorders. I

The CD4 cell count is an important investigation in the clinical
evaluation of any patient with HIV infection, as it helps to decide
the stage of HIV disease. It also assists in differential diagnosis
and in making therapeutic decisions regarding antiretroviral treat-
ment and prophylaxis against opportunistic infections." Serial
CD4 counts have a prognostic significance and are used as
markers for assessing progression from HIV infection to AIDS.3
However, flowcytometry, a standard method for CD4 enumera-
tion, is an expensive investigation which can be performed only
in laboratories with the necessary sophisticated instruments and
expertise. Also, sufficient information on reference CD4 counts
in healthy individuals, HIV -infected persons and patients with
AIDS is not yet available from India. A study from south India,
among AIDS patients, HIV seropositives and healthy controls,
reported a very wide distribution of lymphocyte phenotypes and
concluded that low CD4 counts alone should not be the basis for
taking decisions on initiating antiretroviral therapy."

Many studies have reported that clinical manifestations such
as fever, diarrhoea, oral candidiasis, herpes zoster and joint pains
can predict progression from HIV infection to AIDS.5-8In India,
the number of HIV-infected people is on the rise." With more and
more HIV-infected persons becoming immunocompromised and
adding to the number of AIDS patients, the burden on the health
care delivery system is expected to increase in the near future.
From the point of view of developing countries, identifying
clinical conditions which can predict low CD4 counts and hence
progression to AIDS might prove to be useful. In view of our
inability to treat patients with antiretroviral drugs due to eco-
nomic constraints, the available therapeutic options for the man-
agement of HfV-infected persons will be to give chemoprophy-
laxis to prevent occurrence of opportunistic infections and iden-
tify and treat them effectively once they occur.

We conducted a cross-sectional study among HIV-infected
persons referred to the HIV Reference Centre of the National
AIDS Research Institute to identify the profile of opportunistic
infections among HIV-infected persons, assess their association
with CD4 counts, and determine their sensitivity, specificity and
predictive values to estimate low CD4 counts.

METHODS
Patients and clinic-based procedures
We studied 137 HIV-positive individuals referred between
December 1996 and August 1997 to the outpatient clinic (HIV
Reference Centre) of the National AIDS Research Institute by
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various doctors, hospitals and organizations in and around Pune.
Of these, some were symptomatic and some asymptomatic at the
time of reporting to the clinic. The majority of them had been
tested for HIV in private laboratories previously. After pre-test
counselling, written informed consent was obtained for HIV
testing from all the participants. The present medical history was
recorded, a thorough clinical examination was performed and
demographic details were recorded on a structured proforma.

Clinical diagnosis
Indi viduals were evaluated for the presence of clinical conditions
by obtaining a detailed history on specific symptoms and signs
and reviewing their reports of laboratory investigations. The
criteria used for the diagnosis of various clinical conditions were:

1. Oral candidiasis: Clinical findings during examination by the
clinician

2. Herpes zoster: Clinical findings during examination by the
clinician

3. Pulmonary tuberculosis: Patient with signs and symptoms of
tuberculosis and diagnostic confirmation by X-ray and Mantoux
test

4. Lymphadenopathy: Palpable lymph nodes> 1 em in size
S. Weight loss: Loss of weight >S kg (as per patient's history) in

the past 1 month in the absence of any other obvious cause
6. Rash: Skin rash at the time of examination
7. Diarrhoea: Loose motions for more than 30 days
8. Fever: Temperature of more than 37.8 °C for more than one

month in the absence of a causative clinical condition.

Many patients reported more than one clinical condition.
However, for the purpose of analysis and stratification, presence
or absence of only one clinical condition was considered at a time.

H/V serology
The sera were tested for anti-HIV antibodies by enzyme-linked
immunosorbent assay (ELISA), (Detect-HIV TM, Biochem
Immunosystems Inc., Canada), Rapid test (Immunocomb II, HIV
I and II, BiSpot, Organics, Israel) and Western blot assay (HIV
Blot 2.2, Genelabs Diagnostics, Singapore) for the diagnosis of
HIV infection.

CD4 cell estimations
Immunophenotyping of lymphocytes was carried out by 2-colour
analysis on FACSort [Becton Dickinson, Singapore (BD)]. Lym-
phocytes were stained according to the protocol suggested by the
manufacturer. In brief, 100 ~l of heparinized blood was mixed
with 10 ul of monoclonal antibodies [anti -CD3-FITC, anti-CD4-
PE (BD)]. The red cells were lysed using lysing solution
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(FACSlysin, BD, Singapore), and after incubation for 30 minutes
the cells were washed and fixed with formaldehyde-phosphate
buffered saline (PBS). The cells were acquired on FACSort and
analysed in Simulset software (BD). Gating for lymphocytes was
carried out by Leucogate reagent (CD4SCDI4 antibody, BD,
USA). Absolute CD4 counts were calculated by the following
formula:

Total leucocyte count x lymphocyte% CD4%
CD4 count x ---

100 100

Statistical analysis
Patients with various clinical presentations were stratified into
three ranges of CD4 cell counts: <200, 200-S00 and >SOOper
cmm and univariate analysis was done. Fisher's exact test was
used to test statistical significance. The mean and median CD4
counts of patients with multiple clinical conditions were com-
pared with those reporting a single condition. Chi -square test was
used to assess the relationship between demographic factors and
the clinical status of patients with different CD4 counts «200,
200-S00 and >SOO).The validity and predictive value of indi-
vidual clinical conditions in assessing disease progression among -
HIV -infected people was determined using a CD4 count of200 as
a cut-off.

RESULTS
The major clinical conditions reported by HIV -infected persons
attending our clinic were oral candidiasis, herpes zoster, pulmo-
nary tuberculosis, lymphadenopathy, weight loss, rash, diarrhoea
and fever (Table I). Other conditions such as viral hepatitis,
ascites, respiratory tract infections, paraplegia, oral herpes sim-
plex, oral ulcers, oral hairy leucoplakia, etc. were also present but
in only a small number of patients and hence were not considered
for analysis.

The results of univariate analysis performed to assess the
relationship between the clinical conditions arid the CD4 cell
counts have been summarized inTable I. Oral candidiasis (p=0.007)
and weight loss (p=O.OIS) were found to be associated with
significantly low CD4 counts. Even by restricting the stratification
of CD4 counts to two categories, counts 5200 and counts> 200,
the results remained the same.

The range of CD4 counts in our study was wide. The upper
limits of CD4 counts were on the lower side «700 per cmm) for
almost all the conditions except lymphadenopathy in which the
median CD4 counts were below or around 200 per cmm in our
study population.

The data were analysed to compare the mean and median CD4
counts of patients reporting with multiple clinical conditions and

TABLE I. Clinical conditions and range of CD4 counts

Clinicalcondition Patients CD4count AbsoluteCD4counts p value
Median Range <200 200--500 >500

Oralcandidiasis 16 151 16----6l3 12 2 2 0_007
Herpeszoster 18 179 16-661 10 6 2 0.342
Pulmonarytuberculosis 29 195 10-693 15 11 3 0.259
Lymphadenopathy 47 291 16-1861 16 23 8 0.322
Weightloss 13 157 16----6l3 10 2 1 O.oI5
Rash 9 210 10-688 3 5 1 0.660
Diarrhoea 13 167 10--703 8 2 3 0.110
Fever 6 184.5 100--351 3 3 0 0.695
Noabnormalitydetected 46 5 19 22
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those with a single condition. The median and mean CD4 count
of patients with multiple clinical conditions (185 and 238.8 per
cmm, respectively) were significantly less than those who pre-
sented with only one clinical condition (342 and 412.4 per cmm,
respectively).

It was observed that CD4 counts in men were significantly
lower than those in women (Chi-square 24.86, p<0.0004). Symp-
tomatic patients had significantly lowerCD4 counts than asymp-
tomatic ones (Chi-square 17.78, p<O.OOOl),irrespective of age
and gender. No association was observed between age and CD4
counts in our study participants.

Table II gives the results of assessment of validity (sensitivity
and specificity) and predictive value (positive and negative) of
individual clinical conditions reported by the HIV -infected per-
sons, using CD4 counts of ~200 and >200 as the gold standard.
Although the sensitivity of most ofthe clinical conditions was poor,
specificity of most of the conditions except lymphadenopathy was
very high. The positive predictive values of oral candidiasis and
weight loss for predicting CD4 counts of <200 was> 75%.
Conversely, the negative predictive value of almost all the analysed
conditions to predict CD4 counts was 70%-80%.

When the other clinical conditions were considered along with
oral candidiasis and weight loss, the sensitivity was observed to
be low, but the specificity increased to 98%. Similar analysis
suggested that the positive predictive values of oral candidiasis
and weight loss increased by 5%-10% in the presence of anyone
of the following: herpes zoster, pulmonary tuberculosis or diar-
rhoea (data not shown in the tables).

DISCUSSION
Early documented evidence of the spread of HIV in Pune can be
traced to 1986-87.10,11 Among persons attending sexually trans-
mitted disease (STD) clinics, the reported prevalence of HIV
infection among sex workers ranged from 43% to 54% from 1994
to 1998 and that among men with STDs it was between 16% and
20% during the same period.'>!' In a longitudinal study on
persons with high-risk behaviour, the incidence of HIV infection
was also reported to be very high. 13,15 The HIV epidemic is no
longer restricted to persons with high-risk behaviour" and is
reaching rural areas." Patients with HIV infection have now
started reporting to our clinic in various stages of immunodefi-
ciency with a past and present history of a variety of clinical
conditions. We have already noticed a rising prevalence of HIV
infection among patients with tuberculosis, thereby indicating
that many persons presenting with tuberculosis are subsequently
investigated and diagnosed as being co-infected with HIV. 17

Natural history studies of HIV infection have not yet been
reported from India because of the inability to raise and regularly
follow a cohort of seroconverters as well as the non-uniform
treatment-seeking behaviour of HIV -infected persons. In addi-
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tion, there are financial limitations to performing a detailed
laboratory work-up for a range of opportunistic infections and
routine flowcytometry for lymphocyte counts in HIV -infected
persons. Although the absolute CD4 cell count is known to be an
adequate marker for progression of HIV disease, the investigation
is expensive and the capability and expertise is available only at
a few centres in India. It has been reported that it may be difficult
to use CD4 counts as a surrogate marker for HIV infection/AIDS
in India because variations in CD4 counts due to factors such as
ethnicity, low body mass index (BMI), associated malabsorption,
tuberculosis and tropical diseases also need to be validated. 18

We have taken precautions to keep the diurnal variations in
CD4 counts to the minimum by collecting blood samples at
specified hours during the day. It was observed that 5 out of the
46 asymptomatic patients had significantly low CD4 counts
although they did not report any health problems. More detailed
studies are required to explain 'the possible reasons for such
occurrences.

We observed that in the case of HIV-infected persons present-
ing with most of the clinical conditions, the CD4 counts were
lower. In HIV -infected patients attending our STD clinic, a
median CD4 count of 404 per cmm was observed among men
(n=99) and 579 per cmm among women (n=54) (National AIDS
Research Institute, unpublished data). Also, in a small study
among normal healthy adults, a mean CD4 count of777 per cmm
(n=21) was observed (National AIDS Research Institute, unpub-
lished data). Compared to these, CD4 counts of HIV-infected
persons and AIDS patients in our study were low. Additional
studies on larger samples should be done to substantiate these
findings. However, serial CD4 estimations can certainly be impor-
tant in judging the prognosis in HIV disease.

CD4 counts in men were observed to be significantly lower
than those in women. The men:women ratio of reported Indian
AIDS patients is nearly 4: 1,9 This may be because the HIV
epidemic spread earlier in men than in women. As progression
from HIV infection to AIDS is a temporal phenomenon, it is
possible that we observed more men with lower CD4 counts than
women because they were infected earlier and were in an
advanced stage of HIV disease.

In view of the limitation of using CD4 counts as a marker in
developing countries, it may be beneficial to identify clinical
conditions that can reflect the immune status and the extent of
progression of HIV disease among infected individuals. For the
purpose of our study, we considered the most commonly reported
eight clinical conditions by our patients for statistical analysis.
These were oral candidiasis, herpes zoster, pulmonary tuberculo-
sis, lymphadenopathy, weight loss, rash, diarrhoea and fever.
Similar clinical conditions have been reported in other studies
from India. 19.20 We observed that there was a significant associa-
tion between oral candidiasis and weight loss and low CD4

Clinicalcondition Sensitivity Specificity

TABLEII. Validity andpredictability of clinical conditions in comparison with CD4 counts

Positivepredictivevalue Negativepredictivevalue

Oralcandidiasis 0.29 0.%
Herpeszoster 0.23 0.91
Pulmonarytuberculosis 0.36 0.85
Lymphadenopathy 0.38 0.67
Weightloss 0.24 0.97
Rash 0.07 0.94
Diarrhoea 0.19 0.95
Fever 0.07 0.97

0.75 0.82
0.55 0.73
0.60 0.75
0.34 0.71
0.77 0.81
0.33 0.70
0.62 0.73
0.50 0.70
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counts. Oropharyngeal candidiasis was reported to be the most
common opportunistic infection among HIV -infected patients
even in other parts of India.":"

There was no significant association between patients who had
tuberculosis and whose CD4 count was either <200 or between
200 and 500. This suggests that tuberculosis probably appears at
a relatively early stage (at higher CD4 counts) in the progression
of the disease in the Indian population than that reported in
western countries.v-" This may be attributed to the fact that
tuberculosis infection is endemic in India, unlike in western
countries. It will be necessary to make decisions about initiating
prophylaxis for opportunistic infections through studies in our
own population, because these might be different from the
western guidelines.

We have primarily based our analysis on individual clinical
conditions because we had a small number of patients in the study.
It was observed that the mean and median CD4 counts of patients
with multiple clinical conditions were less in comparison to those
who presented with only one clinical condition. This can be
explained by the fact that persons with advanced HIV disease are
more likely to suffer from more opportunistic infections due to
greater immune deficiency reflected by low CD4 counts.

Using the World Health Organization" (WHO) criteria, the
majority (56.2%) of our patients were classified as having mild
and 38.7% as having advanced HIV disease. However, as we had
CD4 counts for these patients, we used the AIDS case surveillance
definition suggested by the Centers for Disease Control (CDC)25
and observed that 33.6%, 47.4% and 19.0% were in categories A
(mild), B (moderate) and C (severe), respectively. This highlights
the fact that many of those who were diagnosed as having
mild disease using the WHO criteria had in fact low CD4
counts and were thus category B (moderate) using the CDC
criteria. It is also possible that some of our patients in the
C category using the CDC criteria (AIDS indicator illnesses) were
placed in category B because of inadequate diagnostic facilities
for opportunistic infections.

It was observed that the sensitivity of most of the individual
clinical conditions in identifying the disease was poor, thereby
indicating that it was possible to have many HIV -infected persons
with low CD4 counts who would not have such clinical condi-
tions. However, the specificity of most of the conditions except
lymphadenopathy was very high. This would mean that among
HIV -infected persons with CD4 counts of >200, the chances of
finding the analysed clinical conditions were less. This was
particularly true when the other clinical conditions were consid-
ered along with oral candidiasis or weight loss. This suggests that
using the presence of various clinical conditions as prognostic
markers alone without CD4 counts would have serious limitations,
but the absence of such conditions may be good prognostic
markers.

The positive predictive values of oral candidiasis and weight
loss to estimate CD4 counts of <200 were> 75%; and showed a
further 5%-1 0% increase by considering these conditions along
with herpes zoster, pulmonary tuberculosis and diarrhoea. There-
fore, the presence ofthese two conditions in HIV -infected persons
would be highly predictive oflow CD4 counts. In a San Francisco
study, it was observed that the positive predictive values of
chronic diarrhoea, hairy leucoplakia, oral candidiasis and sebor-
rhoeic dermatitis were higher among patients with CD4 counts of
<500 per cmm.P However, the negative predictive value of almost
all of the analysed conditions to estimate CD4 counts was 70%-
80%. Thus, it appears that among HIV -infected individuals, the
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absence of clinical conditions could be a good predictor of CD4
counts of >200 per cmm. It is necessary to undertake studies in
which the clinical diagnosis could be supplemented by simple,
cheap and quick outpatient clinic-based tests such as microscopic
examination of ulcer scrapings in oral candidiasis.

We had limitations in performing statistical analysis to predict
variables associated with the advanced stage of disease due to our
small sample size. Therefore, by conducting studies on larger
samples, it might be possible to study the effect of factors such as
other co-infections, severity of infections, repeated attacks of
opportunistic infections and treatment on the progression of HIV
disease. Ideally, a prospective long term study beginning from the
point of seroconversion can overcome such limitations.

Our study has focused on assessing the possibility of using
clinical diagnosis to predict the status of progression of HIV
infection in a resource-poor outpatient setting in developing
countries. This small cross-sectional study highlights the relation-
ship between the presence of various clinical conditions and
low CD4 counts. It is necessary to plan and execute natural history
studies on larger samples in different parts of the country. Such
studies will help in the identification of clinical conditions in
HIV-infected people, better interpretation and use of CD4 counts,
and may also provide guidelines for possible points of intervention
with prophylactic algorithms against various commonly observed
opportunistic infections.
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