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Introduction: The present study was undertaken to evaluate the CD4 count responses in subjects who are
on long term first line antiretroviral treatment (ART).
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Materials and Methods: A total of 200 People Living with HIV/AIDS (PLHIV), on first line ART for five
years seen in the ART centre were included in the study. Patients were interviewed and details entered as
per the proforma. Proforma included various details such as serial CD4 counts and Opportunistic infection
pre and post ART.

Results: Mean CD4 count pre ART was 171.32 + 65.23 per mm? and one year after ART was 374.56 +
159.12. There was significant rise in CD4 count one year after the initiation of ART (p = 0.000) The mean
CD4 count at the time of collection of data was 545.23 + 259.11 as compared to mean CD4 count pre ART
of 171.32 + 65.23 per mm?. The rise was significant.

Conclusions: National AIDS Control. Organization (NACO) suggested first line regimens outcome in
vigorous immunologic response that is continued over a mean period of over six years in a majority (84%)
of the subjects and consequence in significant decline in opportunistic infections.
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1. Introduction

Human Immunodeficiency Virus (HIV) demolishes CD4
cell count, which consequence to an augmented plasma HIV
RNA levels and experience an Acquired Immune Deficiency
Syndrome (AIDS) in the long-run. Worldwide, a whole of
36.7 million individuals are living with HIV from whom
2/3 are from low and middle-income countries. Sub-Saharan
Africa holds the maximum weight of the diseases, 71%
of the worldwide total, but only about 12% of the world’s
residents. !

CD4 counts are utilized as predictive markers of
HIV illness sequence. Untreated HIV-infected individuals
have a steady reduction in CD4 cell levels, leading to
augmented risk of AIDS-defining illnesses and death.
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Mixture antiretroviral therapy (ART) has been extremely
effectual in preventing HIV disease sequence and restoring
CD4 cell levels as well as dropping viral duplication and
lowering rates of HIV linked morbidity and mortality. >3

The chief objective of ART is to decrease HIV connected
morbidity and mortality, extends survival, perk up the
quality of life, reinstate and protect immunologic purpose
and avert HIV-transmission. The level of CD4 cell counts
is regularly utilized for monitoring retort to ART in HIV-
infected subjects. According to the CD4 cell count criteria,
a subject would be qualified when his/her CD4 cells counts
fall under a specified threshold value.*> The WHO 2013
guideline advocate that ART be begin for all subjects
with CD4 count 500 cells/mm?> or fewer. In 2015, WHO
suggested HIV-treat all approach based on 2 clinical trial
outcomes. Nevertheless, numerousre searches are against
previous beginning of ART in subjects who have elevated
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CD4 cell counts. This is because premature experience to
ART may impetuous premature development of struggle
and superfluous side-effects. ©

Following the initiation of mixture ART and normally
within six months of believer therapy, around 80% of HIV-
positive subjects have untraceable plasma HIVRNA viral
loads. The inhibition of HIV replication facilitates immune
reconstitution. The general immunological response to
treatment for the majority of subjects is categorized by
comparatively quick increases in CD4 cell counts through
the first two years of treatment, followed by lesser but steady
increases through 3-6 years of treatment.’

Elder age, male gender, elevated baseline viral load,
confrontation to drugs, poor adherence, connections with
other medications, co-infections like Hepatitis C, HTLV 1
and 2, anaemia, substance abuse and depression are a few
of the factors other than the first low CD4 count which can
power immunological revival and management outcome. ®

Over the past three decade there has been a incredible
augment in our understanding of molecular biology and
the viral structure and pathogenesis of the illness. This
information has lead to the growth of a number of new
antiretroviral drugs and management protocols. While ART
does not treat HIV infection, the diminish in the viral load
and the development in immunological grade bring about by
the utilize of these drugs have resulted in a obvious diminish
in the mortality and morbidity linked with the illness.”

Clinical trials have recognized the effectiveness of
antiretroviral therapy with triple-drug regimens for persons
infected with the human immunodeficiency virus (HIV),
but the efficiency of these regimens in the residents of
subjects enrolled outside clinical trials is unidentified. A
cross-sectional study was undertaken to approximate the
CD4 count responses in subjects who are on long term first
line ART.

2. Materials and Methods

Present is cross-sectional study. The study was done for the
period of one year. The ethical institute was informed about
the study and the ethical clearance certificate was obtained
prior to the study. The included patients were informed
about the study and the consent was obtained prior to the
inclusion in the study.

Source of data: A total of 200 PLHIV, on first line ART
for five years in the ART centre or admitted in the Medicine
wards of Medical College and associated Hospital.

2.1. Inclusion criteria
1. Adult patients diagnosed with HIV infection and on
first line ART for 5 years.
2.2. Exclusion criteria

1. Patients on drugs likely to cause CD4 cytopenia.

Subjects were interviewed and details entered as per the
proforma. Proforma included details such as age, gender,
educational status, co-morbidities, history of smoking or
alcohol use, duration of HIV, duration of treatment, ART
regimens, opportunistic infections before and after ART,
hospitalizations before and after ART, weight before and
after ART and serial CD4 counts. Data was entered
and analysed in the SPSS statistical program. Descriptive
statistics were collated.

3. Results

A total of 200 subjects were incorporated in the research.
There were 134 males and 66 females. The male to female
ratio was found to be 2:1. Out of total 200 patients 69%
were between 35 and 50 years of age, extremes of age were
lesser in number. The mean age was 44.5 + 5.29 years.
The mean duration of disease in females was 5.20 + 3.24
years and in males 5.34 + 6.18 years. The dissimilarity
was statistically significant, of the total 200 patients there
were 174 patients with presence of symptoms at the time of
diagnosis of the disease, whereas there were 26 patients who
were symptoms free. Candidiasis was the most common
opportunistic infection occurring in 134 out of the 200
patients studied, that was followed by Tuberculosis found in
86 patients, PCP was found in 74 patients, and Cryptococcal
meningitis was seen in six patients.

The pre- ART CD4 counts ranged from 6 to 345 per
mm?>. The mean pre-ART CD4 count was 171.32 + 65.23
per mm>. In males the mean CD4 count was 162.62 +
77.23 per mm> and in females it was 179.28 + 77.22
per mm?>. The difference was not significant, majority of
study population required hospitalizations prior to initiation
of ART. Ninety two subjects were admitted one time, 48
subjects were admitted twice, 34 subjects were admitted
thrice, 12 patients were admitted four times and 4 of them
required five hospitalizations. Only 10 patients were not
hospitalized prior to ART. The mean duration of ART in
the study subjects was 5.87+ 2.34 years.

After the start of ART protocol out of 200 patients,
weight gain was seen in 154 patients, whereas weight loss
was seen in 38 patients. In only 8 patients no loss of weight
or any type of change was seen. After the treatment regime
of six months of ART, the opportunistic infections were
seen in the following patients: Candidiasis was seen in
56 patients, 38 patients were diagnosed with Tuberculosis,
30 patients had PCP, and Cryptococcal infections were
seen in four patients. Few patients had other opportunistic
infections after the initiation of ART. Among the other Ols
diarrhoea was most common that was followed by recurrent
LRTI (Lower respiratory tract inection).

Mean CD4 count pre ART was 171.32 + 65.23 per
mm?> and one year after ART was 374.56 + 159.12. There
was significant increase in CD4 count one year after the
initiation of ART (p = 0.000) The mean CD4 count at the
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time of collection of data was 545.23 + 259.11 as contrast to
mean CD4 count pre ART of 171.32 + 65.23 per mm?>. The
rise was significant. There was significant increase in CD4
count following the initiation of ART. But in few patients
after the initial rise there was drop in CD4 count. In few
patients the CD4 count response plateau and remained same.
The mean CD4 counts rose progressively till 5 years of
treatment. The mean CD4 was higher at a mean duration
of ART of 6.03 + 1.64 years as compared to the values at
5 years but the maximum CD4 value was higher and the
minimum CD4 value was lower, indicating that in some
patients the CD4 counts continued to rise even after 5 years
and in some patients it had started falling.

Table 1: Opportunistic infection after 6 months of ART

Opportunistic Infection Pre ART After 6 months
Candidiasis 134 56
Tuberculosis 86 38
PCP 74 30
Cryptococcal infections 6 4

Table 2: CD4 response at the time of study
Time Pre ART Current
Mean CD4 171.32 £ 65.23 545.23 £259.11

Table 3: CD4 response after one year of ART

Pre ART
171.32 + 65.23

Time
Mean CD4

1 year
374.56 + 159.12

4. Discussion

Two hundred consecutive patients satisfying the inclusion
criteria were included in the study. Out of these 134 were
males and 66 were females. This data is in concordance with
NACO annual report 2011-2012. In India among the people
living with HIV 61% are men and 39% are women. A male
preponderance (77%) was also documented in a study done
by Goel et al., 1*

The disease duration varied from 5 years to 19 years.
This is expected as the study was designed to look at long
term CD responses and only patients on ART for at least 5
years were included in the study. Males were found to have
a significantly longer duration of disease. Similar findings
were documented in a study done by Neogi et al.,'! the
disease duration varied from 4 to 15 years. Both these
studies reflect the long term survival that is possible with
ART.

All the subjects received the standard NACO
regimens consisting of two NRTT’s plus one NNRTL.ZLN
[Zidovidine, Lamivudine and Nevirapine] was the most
commonly used ART regimen, in 130 patients. Eighteen
were on SLN [Stavudine, Lamivudine and Nevirapine], 26

were on ZLE [Zidovidine, Lamivudine and Efavirenz] and
6 were on SLE [Stavudine, Lamivudine and Efavirenz]. In
two subject TLE [Tenofovir, Lamivudine and Efavirenz]
was administered. In a study done by Rohit et al.,'? out
of 1248 patients, 501 patients were on Zidovidine based
regimen, 747 patients were on Stavudine based regimen. 25
In a study done by Ghate et al.,'? in 2011 at Pune, among
the 142 patients the initial ART regimens were as follows;
ZLN 43.7%, SLN 38%, SLE 12% and ZLE 6.3%. In all the
studies majority of the patients were on standard NACO
recommended regimens.

Mean CD4 counts; showed that the CD4 counts increased
progressively through a mean duration of 5 years. However,
the minimum value was lower and the maximum value
higher in the last CD4 count, as compared to the five-year
values indicating that at a mean ART duration of 6.03 + 1.64
years, in some patients the CD4count had continued to rise
whereas in some it had started falling. Sixty percent attained
normalization of their CD4 counts.

The best possible answer to ART is indicated by a
median rise of CD4 count of 50/mm? towards the end of 6
months or 100/mm? at 1 year of management. 34 researches
performed in diverse countries have documented dissimilar
levels of rise in CD4 counts following the management.
Present findings on increase in CD4 counts are comparable
to that observed in various researches in India as well as
in various countries. In a study done by Devi et al., mean
baseline CD4 and peak CD4 cell count during therapy was
156.43 + 85.83/mm? and 401.11 + 273.3/mm?. In the study
done by Goel et al.,'? there was a significant improvement
in CD4counts from before (122.78 + 70.06/mm?>) to after
therapy (305.37 + 147.39/mm?).

In our study 84 patients showed steady rise in CD4 count.
Tar water et al., reports that the boost of CD4 cell count in
the primary two years was sustained in spite of the CD4 cell
count at which strong ART was started, nevertheless, the
increase levelled off following?2 years. Research performed
by Rajashekaran et al.,'> on augment in CD4 counts among
2 and 3.5 years following the beginning of ART at 2 years,
the absolute and percentage CD4 cell count alter from the
baseline median CD4 cell count for the subjects whose CD4
cell counts were <100, was 393 and 819% correspondingly.

The study described that numeral opportunistic
infections reduce once patients were on ART. At baseline,
Ninety seven percent of the patients had single or multiple
opportunistic infections with candidiasis being the most
common. Nevertheless, as the management progressed, the
number of subjects with documented Ols decreased to 67
per cent. These are infections that have occurred six months
post ART till the time of inclusion in the study, a mean ART
duration of 6.03 + 1.64 years.

Candidiasis reduced from 67% to 28%, Tuberculosis
from 43% to 19%, PCP from 37% to 15%, CMV from 9% to
6% and Cryptococcal infections from 3% to 2%. There was
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a definite reduction in these HIV related OIs. The reduction
in other infections which included diarrhoea and respiratory
infections were not much; from 44 % to 41%. It is difficult to
interpret this finding as the post ART infections have been
documented from the completion of 6 months of ART till
the time of the research. The mean number of opportunistic
infections reduced from 2.03 + 0.81 before ART to 1.06 +
1.11 post-ART. The difference was statistically significant
(p = 0.000).

5. Conclusions

NACO suggested primary line regimens consequence in
vigorous immunologic retort that is constant over a mean
phase of over six years in a mainstream (84%) of
the subjects and consequence in significant lessening in
opportunistic infections.

6. Acknowledgments

None.

7. Conflict of Interest

None.

8. Source of Funding

None.

References

1. Ayele TA, Worku A, Kebede Y, Zuma K, Kasim A, Shkedy Z,
et al.  Model-based prediction of CD4 cells counts in HIV-
infected adults on antiretroviral therapy in Northwest Ethiopia:
A flexible mixed effects approach. PloS one. 2019;14:218514.
go1:10.15 /1/journal.pone.U2138514.

2. Nicole L, Ly PS, Ng OT, Van Nguyen K, Merati TP, Pham TT, et al.
Trends in CD4 count response to first-line antiretroviral treatment in
HIV-positive patients from Asia, 2003-2013: TAHOD-LITE. Int J
STD AIDS. 2003;28(13);1282791. 001 10 117770056467 AT 7099539,

3. Okoye AA, Picker L]. CD4(+) T-cell depletion in HIV infection:
mechanisms of immunological failure. Immunol Rev.2013;254(1):54—
64. Do IO T T Timr 17064

4. Saag MS, Gandhi RT, Hoy JF, Landovitz RJ, Thompson MA, Sax
PE, et al. Antiretroviral drugs for treatment and prevention of
HIV infection in adults: 2020 recommendations of the International
Antiviral Society-USA panel. JAMA. 2020;324(16):1651-69.

5. Group ISS.
asymptomatic HIV infection.
dor 10 TOS/NEIMoalJ00x1q.

6. Organization WH. Guideline on when to start antiretroviral therapy
and on pre-exposure prophylaxis for HIV: World Health Organization,
2015. Avialable at https://apps.who.int/iris/bitstream/handle/10665/18
6275/9789241509565_eng.pdf. Accessed on 05/09/2021.

7. Viswanathan S, Justice AC, Alexander GC, Brown TT, Gandhi
NR, Mcnicholl IR, et al. Adherence and HIV RNA suppression
in the current era of highly active antiretroviral therapy
(HAART). J Acquir Immune Defic Syndr. 2015;69(4):493-8.
[o1:10. 109 /7/QA1.000000000000064 3.

8. SARFO F. The long-term effectiveness of efavirenz-based
combination antiretroviral therapy, the impact of pharmacogenomics

and pharmacokinetic interaction of artemisinin-based antimalarial
therapy on efavirenz exposure among Ghanaian HIV-infected patients.

Durham University, 2013. Avilable at http://etheses.dur.ac.uk/6932/.
[Accessed on 25/09/2021].

9. Tseng A, Seet J, Phillips EJ. The evolution of three decades
of antiretroviral therapy: challenges, triumphs and the promise
of the future. Br J Clin Pharmacol. 2015;79(2):182-94.

01:10. CD. .

10. Goel R, Rai M, Chakravarty J, Meena L, Tiwary NK, Sundar S, et al.
Clinical profile and response to first-line ARV in HIV patients from
eastern UP and Bihar: a retrospective study. J Assoc Physicians India.
2013;61(4):239-43.

11. Neogi U, Heylen E, Shet A, Chandy S, Shamsunder R, S6nnerborg A.
Long-term efficacy of first line antiretroviral therapy in Indian HIV-
1 infected patients: a longitudinal cohort study. PloS One. 2013;8.

O1:10. Journal.pone. .

12. Ghate M, Tripathy S, Gangakhedkar R, Thakar M, Bhattacharya J,
Choudhury I, et al. Use of first line antiretroviral therapy from a free
ART programme clinic in Pune, India-a preliminary report. Indian J
Med Res. 2013;137(5):942-9.

13. Rajasekaran S, Jeyaseelan L, Raja K, Vijila S, Krithigaipriya K,
Kuralmozhi R, et al. Increase in CD4 cell counts between 2 and
3.5 years after initiation of antiretroviral therapy and determinants
of CD4 progression in India. J Postgrad Med. 2009;55(4):261-6.

Initiation of antiretroviral therapy in early
N Eng J Med. 2015;373:795-807.

Author biography
Varun Patel, Assistant Professor
Simran Samnani, Post Graduate Student

Kalpesh Patel, Associate Professor

Cite this article: Patel V, Samnani S, Patel K. Evaluation of CD4 count
response in HIV subjects with antiretroviral treatment protocol. /P
Indian J Immunol Respir Med 2022;7(2):69-72.



http://dx.doi.org/10.1371/journal.pone.0218514
http://dx.doi.org/10.1177/0956462417699538
http://dx.doi.org/10.1111/imr.12066
http://dx.doi.org/10.1056/NEJMoa1506816
http://dx.doi.org/10.1097/QAI.0000000000000643
http://dx.doi.org/10.1111/bcp.12403
http://dx.doi.org/10.1371/journal.pone.0055421
http://dx.doi.org/10.4103/0022-3859.58929

	Introduction
	Materials and Methods
	Inclusion criteria
	Exclusion criteria

	Results
	Discussion
	Conclusions
	Acknowledgments
	Conflict of Interest
	Source of Funding

