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Abstract
CD4+ T lymphocyte count measures the progression of HIV infection and
hence considered as a useful tool for monitoring patients on
antiretroviral (ART) treatment. Scattered data is available regarding the
response to ART in terms of CD4+ counts. Therefore, present study was
undertaken to analyze the effect of ART treatment on CD4+ cells in HIV
serology positive patients in Manipur, an eastern state of India. 210
serology positive patients were counseled and enrolled after obtaining
their consent. Patients were given ART treatment in following
combinations as two nucleoside reverse transcriptase inhibitors, and a
non-nucleoside reverse transcriptase inhibitor. The combinations used
were Zidovudine + Lamivudine with Efavirenz or Nevirapine, and
Stavudine + Lamivudine with Efavirenz or Nevirapine, depending on
patient tolerance. Blood specimens were collected from each subject and
were subjected to CD4+ cell count by fluorescent activated cell sorter
(FACS). ART therapy results in increase of CD4+ count in 168 cases (80%)
showed a mean increase in their cell count while 42 cases (20%) showed
a net decrease in their cell count after a period of 6 months of treatment.
The results of the present study showed that treatment with nonnucleoside reverse transcriptase inhibitor, Efavirenz or Nevirapine does
not affect the cell count and need to be study in detail to find out the
factors playing role in it.
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INTRODUCTION
The epidemic of HIV infection and AIDS has raised
newer challenges to clinicians for integration of clinical
and laboratory data to achieve optimal patient
management. The CD4+ T cell count is the standard test
accepted as the best indicator for immunological
competence of the patient with HIV infection [1]. Virus
progressively destroys CD4+ lymphocytes, the primary
target of HIV resulting in mean decline of 84-85 cells
per μl per year [2-3] and a CD4+ T cell count decline by
14% per year, after HIV infection [4]. With each 5%
drop from initial CD4+ T cell count, the risk of
developing AIDS multiplies by 2.8 times, and with
every drop of 100 cells per μl, the risk increases by 7%
[5]. Therefore, the gradual loss of CD4+ T cells is used
to monitor disease progression. Moreover, the present
knowledge concerning the disease stage, disease
progression, and initiation of therapy depend solely on
count of peripheral lymphocyte subpopulation [6-7].
CD4+ lymphocyte count obtained in the initial
evaluation of HIV infected patients are rechecked time
to time depending upon the initial level of CD4+ count.
According to revised classification of Centers for
Disease Control (CDC), Atlanta, USA, HIV positive
patients are divided into three categories depending
upon CD4+ lymphocyte count such as category A=>500
cells per μl, category B=200-499 cells per μl, and
category C=<200 cells per μl [8]. Considerable changes
are occurring in AIDS scenario in Indian subcontinent.
With that, therapy has also become more affordable to
Indian patients because of reduced price of
antiretroviral drugs [9]. Treatment with combinations
of these antiretroviral drugs leads to reduction in level
of viral replication in plasma with a net increase in
CD4+ T cell subsets, which result in improved clinical
outcome [10]. Majority of these reports are from the
western countries. To the best of our knowledge,
scanty information is available from Indian
subcontinent. Keeping this in mind, present study was
planned to assess the CD4+ T cell count in HIV patients,
before and after the receipt of antiretroviral therapy
(ART), and their correlation with the clinical outcome
of the disease.
MATERIALS AND METHODS:
Study Participants and Place: A prospective study
was carried out in the Immunology section of the
Department of Microbiology, Regional Institute of
Medical Sciences, Imphal, Manipur, India over a period
of two years. 210 HIV serology positive individuals in
the age group of 25-56 years were included in the
study. The persons willing to participate in the study

were enrolled after proper counseling. The protocol
was explained in detail before enrolment. The
Institutional Ethical Committee duly approved the
study protocol and informed consent was obtained
from each participant. This laboratory is a National
Reference Laboratory for HIV, which participates in the
External Quality Assurance Scheme (EQAS) conducted
by Apex Laboratory, NARI, Pune under NACO and QASI,
Canada.
HIV Serology: All the samples were also subjected to
3E/R/S for screening HIV antibodies. All 210 samples
were tested for HIV antibodies positivity.
CD4+ T Cell Count: Cell count was done before the
commencement of the treatment for baseline value and
after 6 months during follow up visit. The samples
were coded, and kept confidential. 4 ml of blood was
collected and was used for HIV serology, and T
lymphocyte subset counts. Cell count was done using
FACS analysis. For FACS analysis, human anti CD4+
FITC labeled monoclonal antibodies (BD Pharminigen,
USA) were used. Labeled cells were analyzed on BD
FACS CantoTM II analyzer (BD Diagnostics, USA).
Treatment Groups: All the patients were given ART
(triple drug combination antiretroviral drugs with two
nucleoside reverse transcriptase inhibitors, and a nonnucleoside reverse transcriptase inhibitor). The
combinations used were Zidovudine + Lamivudine with
Efavirenz or Nevirapine, and Stavudine + Lamivudine
with Efavirenz or Nevirapine depending on patient
tolerance. Blood sample was collected from each
individual and serum was used for CD4+ T cell count.
Statistical Analysis: Experiments were repeated three
times to validate the reproducibility of experiments.
SigmaStat 11.0 software was used to analyze the
results and to calculate p values by Student’s t test.
RESULTS
The effect of ART treatment on counts of CD4+ T cells
in the study group is shown in table 1 and table 2. Out
of 210 patients included in study group, 147 were
males and 63 were females. The age range of study
group was 25 to 56 with mean age of 35.7 years. 168
patients showed significant increase in CD4+ cell count
as compared to their baseline counts. While 42 patients
showed significantly reduced level of CD4+ count as
compared to baseline counts (p≤0.01) (Table 1). Out of
168 patients, who showed increase in CD4+ counts, 4
were in stage A, 64 in stage B and 100 were in stage C.
All patients in these groups showed increase in CD4+
cell count (Figure 1). In case of study group showing
decrease in CD4+ counts, 8 individuals were in stage A,
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26 in stage B and 8 were in stage C. All patients
included in this group showed decrease in their CD4+
cell counts (Table 1).

Figure 1: Figure showing the increase in CD4+ cell count of
different HIV stages after ART treatment

ART

Effect on
CD4+ T
cell

No of
patients

Increase
Decrease

Mean CD4+ count (cells/µl)
±SD
Baseline

After 6
months

168

195.97±124.04

289.40±144.73

42

285.10±153.50

236.17±127.81

Table 1: Table showing the baseline and change in mean CD4+ T
cell count after ART treatment as estimated in blood samples of
patients by flow cytometry
Effect on
CD4+ T
cell

2 NRTI +

Increase

Mean CD4+ count (cells/µl)
±SD
Baseline

After 6
months

Nevirapine(n=142)

194.90±120.56

290.44±142.61

(n=168)

Efavirenz(n=26)

201.81±144.08

283.69±158.69

Decrease

Nevirapine(n=33)

289.82±159.17

243.15±129.68

(n=42)

Efavirenz(n=9)

267.78±137.79

210.56±124.55

Table 2: Table showing the effect of Nevirapine and Efavirenz
treatment on mean CD4+ cell count before and after 6 months of
ART treatment

Out of the 210 patients included in study group, 175
patients (83.33%) received Nevirapine and 35 patients
(16.67%) received Efavirenz treatment. The effect of
Nevirapine versus Efavirenz treatment on the CD4+ T
cell count was observed after 6 months of therapy. It
was observed that both the drugs were of equal
importance since significant increase and decrease in
CD4+ cell count were observed in treatment with both
the drugs (Table 2).

DISCUSSION
In HIV patients, the ultimate aim of antiretroviral
treatment is to improve the overall clinical outcome
and have been shown to reduce mortality and
morbidity in patients with HIV. The goal of ART is to
reduce HIV viral replication so as the CD4 count
increases. However, substantial variation in CD4 count
recovery has been observed. Until date, CD4+ cell count
is recommended for making decision on ART [11]. In
our study the benefit of ART was based on CD4+ cell
count as viral load testing was not done. It was
observed that, out of 210 patients, 168 showed the
increase in their CD4+ cell counts while 42 patients
showed decrease in their cell count from their baseline
cell counts. Following ART, 168 out of 210 (80%)
individuals showed an increase in their CD4+ cell count
after a period of 6 months. In addition, the effect of
different ART regimen showed little variation on the
CD4+ T cell count. The early initiation of antiretroviral
drugs does have a statistically significant effect on CD4
count especially in resource constraint countries where
protease inhibitor based regimen is difficult to
incorporate in the programme [12]. In the present
study, infants were not included because of high
variation in their cell count. Diurnal variations were
also avoided by collecting samples at a specified time of
the day [13]. Moreover, the factors that determine
CD4+ count responses are known partly and depend on
both the host and the virus, and there is substantial
variation in CD4+ count recovery. The benefit of ART in
HIV type-1 infection has been attributed primarily to
its suppression of viral replication as demonstrated in
clinical trials [14-15]. Recent observations suggest that
HIV may be more susceptible to combination therapy
during acute infection [16-17]. Early in the course of
infection, the immune system remains relatively intact,
although the rate of loss of CD4+ cells may be
increasing as acute HIV infection progresses [18-19].
Several observational studies have reported that even
those patients who have virological failure may have a
sustained positive CD4+ cell count response [15, 20].
In a report from Swiss COHORT, interruption of ART
was associated with a significant decrease in CD4+ cells
suggesting that adherence to ART, not viremia, is the
most significant factor in predicting CD4+ cell count
[15].
CONCLUSION:
Results of the present study suggest that CD4+ cell
counts of HIV patients does not correlate with inclusion
of non-nucleoside reverse transcriptase inhibitor,
Efavirenz or Nevirapine in treatment regime and it
need to study in detail to find out the factors playing
role in it.
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