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ABSTRACT

Background: India has the third largest HIV epidemic in the world. In 2013,
HIV prevalence in India was an estimated 0.3%, an estimated 130,000 people
died from AIDS-related illnesses. Overall, India’s HIV epidemic is slowing
down, with a 19% decline in new HIV infections (130,000 in 2013), and a 38%
decline in AIDS-related deaths between 2005 and 2013. Antiretroviral therapy
(ART) for the treatment of HIV infection has improved steadily since the advent
of potent combination therapy in 1996. ART has dramatically reduced HIV-
associated morbidity and mortality. The aim of this study is to see the change in
CD4+ count in patient taking various combination of HAART (Highly active
anti-retroviral treatment).

Methods: A total of 215 patients were included in this study that came to the
rims art centre for regular follow up and there cd4+ count at 6 monthly interval
upto 18 months was taken and analysed.

Results: The patients were evaluated for their change in CD4+ cell count. Mean
of CD4+ count at 6 monthly interval was taken in this study which showed that
haart combination causes significant improvement in cd4+ count in each group
(1) stavudine, lamivudine, nevirapine (2)stavudine, lamivudine, efavirenz (3)
zidovudine, lamivudine, nevirapine (4) zidovudine, lamivudine, efavirenz, (5)
tenofovir, lamivudine, efavirenz.

Conclusions: SLN combination was found most effective in increasing the
CD4+ Cell count in comparision to the other combination. Other drugs
combinations in decreasing order are as follows- SLE, ZLE, TLE, ZLN.

Keywords: CD4+ cell count, Highly active anti-retroviral treatment,
Lamivudine, Nevirapine, Stavudine

INTRODUCTION

India has the third largest HIV epidemic in the world. In
2013, HIV prevalence in India was an estimated 0.3%.
This figure is small compared to most other middle-
income countries but because of India's huge population
(1.2 billion) this equates to 2.1 million people living with
HIV. In the same year, an estimated 130,000 people died
from AIDS-related illnesses.! Overall, India’s HIV
epidemic is slowing down, with a 19% decline in new
HIV infections (130,000 in 2013), and a 38% decline in
AIDS-related deaths between 2005 and 2013. Despite,
this 51% of deaths in Asia are in India.* HIV prevalence
in India varies geographically. The five states with the
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highest HIV prevalence (Nagaland, Mizoram, Manipur,
Andhra Pradesh and Karnataka) are in the south or east of
the country. Some states in the north and northeast of the
country, report rising HIV prevalence.?

Antiretroviral therapy (ART) for the treatment of HIV
infection has improved steadily since the advent of potent
combination therapy in 1996. ART has dramatically
reduced HIV-associated morbidity and mortality and has
transformed HIV infection into a manageable chronic
condition.’® The primary goals of antiretroviral therapy are
maximal and durable reduction in plasma viral levels,
restoration of immunological functions aimed at
prolongation of life and improvement in quality of life.
The reduction in viral load also leads to reduction in risk
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of sexual transmission. Although most HAART( highly
active antiretroviral therapy)-treated patients may
eventually achieve an optimal CD4+ T cell count
outcome, an important but poorly defined subset fail to
achieve this result or do so only after many years of
HAART. Those patients whose CD4+ T cell counts
remain low during therapy have an increased risk of a
number of complications, including those due to AIDS,
as well as those not traditionally thought to be HIV
related (e.g., cancer, cardiovascular disease, and liver
disease).* The definition of HAART followed the
Department of Health and Human Services/Kaiser Panel
guideline.” HAART was defined as 1) use of two or more
nucleoside (or nucleotide) reverse transcriptase inhibitors
(NRTIs) in combination with at least one protease
inhibitor or one non-NRTI; 2) use of one NRTI in
combination with at least one protease inhibitor and at
least one non-NRTI; 3) a regimen containing ritonavir
and saquinavir in combination with one NRTI and no
non-NRTIs; or 4) an abacavir-containing regimen of
three or more NRTIs in the absence of both protease
inhibitors and non-NRTIs. The guidelines on ART are
issued and periodically updated by different expert
groups like Department of Health and Human Services
(DHHS), USA, British HIV Association (BHIVA) 2006,
Association of Physicians of India 2006 and National
AIDS Control  Organisation in  India.®® The
recommendations on starting treatment are based on
WHO clinical staging, CD4 cell counts, and viral load, if
possible.’®** The ART guidelines by Association of
Physicians of India recommended a determination of
plasma viral load at six months to determine the efficacy
of ARV regimen.'? With this idea in mind, this study was
done to see the effect of various combination of HAART
in patient with HIV coming to the Rajendra Institute of
Medical Science, Ranchi ART centre.

The aim of this study is to see the change in CD4+ count
in patient taking various combination of HAART (Highly
active anti-retroviral treatment).

METHODS

This study was conducted in patient, who attended the
ART centre at Rajendra Institute of Medical Sciences,

Ranchi for their follow up and were of either sex. A total
of 215 patients were included in this study. Different
combinations of HAART used in this study are (1)
stavudine, lamivudine, nevirapine (2) stavudine,
lamivudine, efavirenz (3) zidovudine, lamivudine,
nevirapine (4) zidovudine, lamivudine, efavirenz, (5)
tenofovir, lamivudine, efavirenz and no. patient enrolled
in each regimen were 26, 18, 110, 17, 44 respectively for
each group. All patients of either sex who were strictly
taking HAART combination and those who came for
regular follow up for at least 2 years were included in this
study and those who were lost in the follow up, either
dead or not taking HAART on a regular basis and those
patient taking medication for other disease like
tuberculosis etc. were excluded from the study. CD4+
cell count was done at every 6 month, according to ART
guideline by association of Physician of India.*?

RESULTS
The patients were evaluated for their change in CD4+ cell

count at every 6 month interval. Mean of CD4+ count at
regular interval was taken in this study.
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Figure 1: Line diagram showing various combination
of anti-retroviral combination and there effect in rise
inCD4+ cell count.
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Figure 2: Change in CD4+ cell count change with HAART combination in every 6 monthly interval.

International Journal of Basic & Clinical Pharmacology | April 2017 | Vol 6 | Issue 4 Page 888




Mahato SK et al. Int J Basic Clin Pharmacol. 2017 Apr;6(4):887-890

DISCUSSION

CD4+ T-lymphocytes (CD4 cells) play a key role in HIV
infection. HIV uses CD4 cells to replicate; and therefore
resting CD4 cells can continue to harbour the virus with
effective ART (anti-retroviral therapy).”*** During the
acute phase of infection the virus infects CD4 cells,
viremia increases exponentially to very high levels and
the concentration of CD4 cells in the plasma (CD4 count)
drops by about 25%. During the chronic phase of
infection, which can last from about 2 to 20 years, the
virus replicates in the peripheral lymphatic tissue and
CD4 counts decline slowly.”>™ eventually to zero, but
with increasing mortality and incidence of opportunistic
infections, including tuberculosis.”>* Recent studies
suggest that combination therapy for HIV is most
effective during acute phase of infection.*? A study
from swiss COHORT stated that interruption from
antiretroviral therapy was associated with decrease in
CD4+ count, suggesting that adherence to ART not the
viremia is most important in predicting the change in
CD4+ cell count.* Researchers have reported that the
gradual CD4 cell count rise are likely to reflect the
generation of new cells by peripheral expansion of
preexisting T-cell clones or generation of typically
derived naive cells among ART patients.”® Our present
study showed that there is a sustained rise in CD4+ count
in each treatment group which is followed up for 18
months which is consistent with other studies done.
Gracia et al. found in a cohort study from Barcelona that,
CD4 cells increased in the whole cohort (< 500 cells/I)
from a median of 214 cells/pl to 499 cells/ul (p <0.001).
According to Patel et al. in 2NN study the nevirapine
twice daily and efavirenz group showed median rise 160
cells’'em.®?" by this study we can reveal that regime
having S,L,N combination has better antiviremic activity
in comparison to other group used in the treatment, the
effectiveness of combination in decreasing order as
follows SLN> SLE> ZLE>TLE>ZLN as shown in Figure
2 all these regimes are used for the treatment of HIV and
the drug is decided according to patient’s disease
condition and adverse drug reaction and tolerance of the
drug, whatever may be the condition we found that SLN
regime is superior than any other regime used in this
study.

CONCLUSION

Antiretroviral therapy is quite effective in suppressing
viral replication delaying the progression of disease and
has changed the management of HIV disease
dramatically, yet issues of adherence, toxicity, emerging
resistance and cost of second line drugs dominate the
scenario.

The adherence to ART is one of the most crucial
determinants of success of ART on long term basis,
Long-term virologic suppression helps to ensure the
recovery of CD4 cells to levels that reduce the risk of
opportunistic infections and increase life expectancy.
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