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Abstract: The present article deals with the status of CD4 count and effect of antiretroviral treatment (ART) in
clients attending the ART and VCTC at Warangal district, Andhra Pradesh. It is a retrospective cross-sectional
record-based study for two years of follow-up. According to the present study, 139 subjects have taken ART
aged up to 50 years. Out of 139 patients, 106 (76.3%) were males; while 33 (23.7%) were females. It has shown
that, there is a significant change (t = 2.18, p < 0.05) between the baseline CD4 count of male and female
subjects. Majority of the patients in our study had shown CD4 count ranging between 101 - 200 cells/cmm and
the mean rise in CD4 count is 325.4 cells/cmm after 6 months of ART. So, a significant increase was observed in
CD4 count (p<0.05) from baseline to follow up in the study patients. Thus, a significant relationship was
established between the ART and the increase in CD4 count (t =18.84, p<0.001). The study patients taking
Nevirapine containing regimens has shown significant increase in the CD4 levels just after 6 months of follow-
up. Hence, antiretroviral therapy in the study patients increased the levels of CD4 counts gradually from
baseline to follow up after 6 months of ART.
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I.  Introduction

More people than ever are living with HIV, largely due to greater access to treatment. At the end of
2010, an estimated 34 million people [31.6 million—35.2 million] were living with HIV worldwide, up 17%
from 2001. This reflects the continued large number of new HIV infections and a significant expansion of
access to antiretroviral therapy (ART), which has helped reduce AIDS (Acquired Immunodeficiency Syndrome)
- related deaths, especially in more recent years [1].

Andhra Pradesh has been identified as one of the six high HIV- prevalence states of India. It accounts
for an estimated 10 percent of the HIV cases in India. According to the UNAIDS estimates for the year 2004, of
the 42 million people living with HIV and AIDS (PLWHA) in the world, around five million are in India, and of
these almost one tenth, i.e., around five hundred thousand are in Andhra Pradesh. Of the total number of
1,11,608 AIDS cases reported in the country till 2005, as many as 12,349 cases, accounting for nearly 11.06
percent are from Andhra Pradesh. So far, the state has recorded 739 AIDS related deaths.

India alone accounts for more than 10% global HIV/AIDS cases and is currently living with
approximately 2.5 million HIVV/AIDS positive victims and many more lakhs with STls. Current situation that the
HIV epidemic has moved beyond high risk populations like sex workers, truckers and MSM has become a
generalized epidemic with a staggering 92% of infections being in the age group of 15-49 years, which is also
the most economically productive segment of the population [1].

The ANC prevalence was higher in Andhra Pradesh than in any other state. A vast majority of
infections in Andhra Pradesh are believed to result from sexual transmission. The sentinel surveillance in
various districts of the state, reports HIV prevalence is around 23% among samples from STD clinic attendees
(potentially high risk population) and around 1.6% among the antenatal care (ANC) clinic attendees (potentially
representing the currently low risk general population). Of the 23 districts in the state, 17 districts have reported
generalized HIV epidemic. Of these, around 91% of the HIV transmission occurs through sexual mode.
Prevalence is more amongst high risk groups like STD attendees 17.2%, MSM 17.04 %, FSW 9.74% and IDU
3.71%. Males who engage in high risk behavior are said to act as a “bridge” population who may transmit HIV
to people without identified risk behavior such as their wives [2].

We are on the verge of a significant breakthrough in the AIDS response living with and affected by
HIV. The vision of a world with zero new HIV infections, zero discrimination, and zero AIDS-related deaths
has captured the imagination of diverse partners, stake holders and people living with and affected by HIV. New
HIV infections continue to fall and more people than ever are starting treatment. With research giving us solid
evidence that antiretroviral therapy can prevent new HIV infections, it is encouraging that 6.6 million people are
now receiving treatment in low- and middle-income countries: nearly half those eligible [1]. Hence, the present
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study is made to understand clearly about the effect of ART and the status of CD4 counts in study patients. This
gives the insight into the need and urgency of antiretroviral therapy to HIV/AIDS infected people.

Il.  Materials and methods
2.1 Study Area:

The present study was conducted in Warangal district, Andhra Pradesh state, India. Warangal is located
at 18.0° N latitude and 79.58° E longitude. It has an average elevation of 302 meters (990 feet). The present
study was carried out at MGM Hospital, Warangal. As of 2011 India Census, Warangal had a population of
35,22,644 of which male and female were 17,66,257 and 17,56,387 respectively. Warangal district population
constitutes 4.16% of total Maharashtra population. Average literacy rate of Warangal in 2011 were 66.16
compared to 57.13 of 2001. If things are looked out at gender wise, male and female literacy were 75.91 and
56.45 respectively. In Warangal 9.21% of the population is less than 6 years of age.

2.2 Sample size:

To study the effect of antiretroviral therapy, a total of 139 HIV positive patients were recruited and
were medicated at ART centre twice (initially the HIV patients were tested for baseline CD4 counts and those
who showed < 300 cells/cmm were given ART and follow-up visit with at least 6 months gap. The given data
regarding HIV infected people was collected from the VCTC and ART Centre, MGM Hospital, Warangal.

2.3 Dual Platform Cytometry:

NACO as per WHO strategy - I, 1993. After confirmation of HIV infection by VCTC center in the
Department of Microbiology of the Institute, CD4 count was calculated. CD4 lymphocyte counts were
determined by FACS Calibur Flow Cytometry (Becton Dickinson). Specific opportunistic infections were
diagnosed on the basis of standard clinical definitions and laboratory procedures. Chemo-prophylaxis and
antiretroviral therapy was advised as indicated.

The Flow Counter used in this study was an automated two parameter flow cytometer. In this method,
absolute CD4+ cell counts are obtained from a combination of results from flow cytometry and hematoanalysis.
Flow cytometry was performed with a FACScan instrument and MultiSET software (Becton Dickinson)
modified to accept manual entry of the total white cell count from the CBC and the percentage of lymphocytes
derived from the Attractors software (Becton Dickinson),which reports a three-part differential based on cell-
surface makers and side scatters. By use of this dual-plat approach, the MultiSET software reported the absolute
CD3+ CD4+ cell counts for the specimen [3,4].

2.4 Antiretroviral Therapy:

In the present study, antiretroviral therapy consists of four ART regimens i.e.,, SLN (Stavudine +
Lamivudine + Nevirapine), ZLN (Zidovudine + Lamivudine + Nevirapine), SLE (Stavudine + Lamivudine +
Efavirenz) and ZLE (Zidovudine + Lamivudine + Efavirenz).

2.5 Statistical Analysis:

Data was collected and analyzed using statistical analysis such as Mean, percentage, standard deviation
(SD), standard error of mean(SEM) and paired t-test were performed with MINI TAB 11.12,32 Bit and
Microsoft Excel 2007°.

1. Results
3.1 Status of CD4 counts in HIV/AIDS patients taking Antiretroviral Therapy (ART):

The present chapter gives the status of CD4 counts of 139 study patients under ART at baseline and
follow-up at six months. TABLE 1, shows the details of baseline CD4 status according to the age of the study
subjects. The age group 21 — 30 years has shown low mean CD4 count, so also age groups 31 - 40 years and 41
- 50 years have shown considerably low levels of CD4 counts before initiation of ART. This indicated that, in
general population the most vulnerable age for HIV infection is from 21 to 50 years and had shown very low
CD4 counts (< 200 cells/cmm).

Table 1: Baseline CD4 status according to the age group of the study patients

Age group - Mean I .
No. of patients CD4 count Stadard Deviation Median

(years) (cellsicmm)
1-10 3 200.0 49.275 194.0
11-20 1 100.0 - -
21-30 32 143.0 53.300 131.5
31-40 79 159.1 44.960 160.0
41-50 24 149.7 43.010 148.0
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TABLE 2, presents details of baseline CD4 count of study subjects according to the gender. 45.3% of
male subjects had shown CD4 count of 151 - 200 cells/cmm and 51.5% of females had shown CD4 count of 101
- 150 cells/ecmm. This reveals that females shown low CD4 values than males. But together, 43.2% of the study
subjects had shown CD4 count of 101 - 150 cells/cmm at baseline. There is also a significant change (t = 2.18, p
< 0.05) between the baseline CD4 count of male and female subjects. Hence, majority of the patients in our

study had shown CD4 count ranging between 101 - 200 cells/cmm.

Table 2: Baseline CD4 status according to the gender of the study patients

CD4 range

(cells/cmm) Male % Female % Total %
1-50 2 1.9 1 3.0 3 2.2
51-100 3 2.8 4 12.1 7 5.0
101-150 43 40.6 17 515 60 43.2
151-200 48 45.3 8 24.2 56 40.3
201-250 7 6.6 2 6.1 9 6.5
250-300 2 1.9 0 0 2 1.4
300+ 1 0.9 1 3.0 2 14
Total 106 100 33 100 139 100
t=2.18,p<0.05

For 139 subjects, the CD4 counts were enumerated for every six months after initiation of ART. A
significant increase in CD4 count was observed from baseline to follow-up at six months (t = 18.84, p < 0.001).
And pair difference of mean CD4 counts from follow-up to baseline is 171.18 cells/fcmm (TABLE 3). Fig. 1,
shows the schematic representation of rise in CD4 counts after 6 month follow-up treatment.

Table 3: CD4 status of the patients before and after ART

CD4 count !Dair difference )
CD4 Count (cells/cmm) (cells/cmm) in mean CD4 Pair t—value
S. No. at the start of ART fter 6 months of ART (cells/cmm) &
(Baseline) after (Follow up p - value
(Follow up) .
Baseline)
1. 126 294
2. 121 190
3. 181 383
4. 131 294
5. 107 337
6. 164 396
7. 137 296
8. 184 296
9. 260 300
10. 142 314
11. 61 183
12. 24 221
13. 168 250
14. 225 312
15. 184 270
16. 196 283
17. 136 284
18. 184 360
19. 150 270
20. 184 296
21. 313 290 17118 :,S;Sé 001**
22. 128 296 (more significant)
23. 231 335
24. 167 391
25. 193 375
26. 184 296
27. 69 220
28. 123 364
29. 41 254
30. 128 296
31. 148 350
32. 163 275
33. 252 641
34. 101 675
35. 184 294
36. 128 336
37. 235 435
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61
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146
162
162
128
152
134
125
136
128
168
176
166
194
191
192
196
132
132
140
196
168
194
126
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120
216
134
222
184
190
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160
134
128
132
137
134
164
194
184
170
124
186
164
100
210
148
148
184
136
184
186
168
144
186
196
128
148
136
216
185
184
184
148
148
125
57

38

377
290
392
372
396
330
294
311
294
386
313
293
220
408
434
250
233
375
321
323
364
362
296
270
294
294
312
320
376
294
510
296
380
296
302
294
294
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260
296
412
298
250
210
380
303
336
60

253
294
314
384
313
296
493
372
285
296
284
296
230
314
180
320
306
296
265
294
296
268
160

71.18

18.84
P <0.001**
(more significant)
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109. 160 315
110. 199 496
111. 110 240
112. 126 294
113. 157 246
114, 110 506
115. 123 415
116. 126 294
117. 123 394
118. 156 846 171.18 18.84
119. 184 360 P < 0.001**
120. 116 566 (more significant)
121. 129 392
122. 204 319
123. 154 200
124. 76 319
125. 124 380
126. 128 294
127. 153 488
128. 108 332
129. 136 294
130. 62 146
131. 79 570
132. 128 294
133. 160 260
134, 348 405
135. 128 296
136. 128 380
137. 126 294
138. 228 310
139. 126 294
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Figure 1: Difference in CD4 counts before and after ART

Fig. 2, shows the distribution of patients according to CD4 counts from 1 to 300+ cells/cmm at
Baseline and Follow up treatments. Before initiation of ART all the patients had CD4 counts less than 300
cells’'emm. But after initiation of ART at 6 months follow-up, out of 139 subjects, 67 subjects increased their
CD4 counts more than 300 cells/ecmm; 57 subjects increased their CD4 counts to 251 - 300 cells/cmm; 9
subjects had shown CD4 count between 201 - 250 cells/cmm; 4 subjects shown CD4 count ranging from 151 -
200 cells/lcmm; one subject had shown 101 - 150 cells/cmm; another subject had shown 51 - 100 cells/cmm and
no subject had shown CD4 count less than 50 cells/cmm. There is a drastic change in the CD4 counts of the
patients after ART initiation. At baseline, only 2 subjects shown CD4 count > 300 cells/cmm but after 6 months
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of treatment 67 subjects had shown > 300 cells/cmm. Before ART initiation, 3 subjects had shown CD4 count
less than 50 cells/fcmm but after 6 months of therapy these subjects increased their CD4 counts, which indicate
the positive result. Thus the above results reveals that, majority of the subjects under ART shown rise in CD4
counts during the course of treatment and regular ART to HIV infected subjects prolong their life expectancy.
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Figure 2: Distribution of HIV patients basing on Baseline and Follow up CD4 cell count

As shown in TABLE 4, the HIV study patients are distributed into WHO clinical stages basing on
baseline and follow-up CD4 counts. At baseline, 13(9.4%) subjects were in Stage-3 who had moderate clinical
symptoms, 123(88.5%) subjects were in Stage-4 with advanced disease, 3(2.2%) subjects were in Stage-5 with
AIDS. But after 6 months of ART therapy, improved levels of CD4 count were observed. At follow-up, 7(5.0%)
subjects were in Stage-2 with mild symptoms, 126(90.7%) subjects were in Stage-3 with moderate symptoms,
only 6(4.3%) were in Stage-4 and no subjects found in Stage-5 (Fig. 3). Thus ART medication had significant
impact on study patients in improving their clinical staging.

Table 4: Distribution of HIV patients according to WHO clinical staging of HIV/AIDS

Clinical St Baseline CD4 Count Follow up CD4 Count
(bzl;s]ilrcf1 on aé;g4 count) of the subjects of the subjects

9 No. % No. %
Stage 1
>1200 cells/cmm 0 0 0 0
Stage 2
500-1200 cells/cmm 0 0 7 5.04
Stage 3
200-500 cells/cmm 13 9.35 126 90.64
Stage 4
<200 cells/cmm 123 88.49 6 4.32
Stage 5
<50 cells/cmm 3 2.16 0 0
Total 139 100 139 100
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Figure 3: Distribution of the patients according to the clinical staging of HIV showing improvement after
6 months of ART

3.2 Effect of Antiretroviral drugs in HIV/AIDS patients under ART:

In the present study, antiretroviral therapy was started in 139 study patients with four ART regimens
i.e.,, SLN (Stavudine + Lamivudine + Nevirapine), ZLN (Zidovudine + Lamivudine + Nevirapine), SLE
(Stavudine + Lamivudine + Efavirenz) and ZLE (Zidovudine + Lamivudine + Efavirenz).

TABLE 5 shows the number of patients taking different ART regimens. 43.9% of the patients was
given ART regimen containing Stavudine (d4T), Lamivudine (3TC), Nevirapine (NVP); 52.5% was on
Zidovudine (ZDV), Lamivudine (3TC), Nevirapine (NVP); 2.2% was on Stavudine (d4T), Lamivudine (3TC),
Efavirenz (EFV) and 1.4% was on Zidovudine (ZDV), Lamivudine (3TC), Efavirenz (EFV). Thus in the present
study, most of the patients were on Nevirapine containing regimen (SLN+ZLN = 96.4%). But only 3.6% of the
patients were on Efavirenz containing regimen.

Table 5: ART regimens prescribed for HIV patients

. Frequenc
Regimen (Nu?‘nber Béf patients) Percentage (%)
Stavudine+Lamivudine+Nevirapine 61 43.9
Zidovudine+Lamivudine+Nevirapine 73 52.5
Stavudine+Lamivudine+Efavirenz 3 2.2
Zidovudine+Lamivudine+Efavirenz 2 1.4
Total 139 100

As per TABLE 6, 46.2% of male subjects and 36.4% of female subjects were taking SLN regimen with

mean age of 34.7 years, 50.9% of male subjects and 57.6% of female subjects were on ZLN regimen with mean
age 35.1 years, 0.9% of male subjects and 6.1% of female subjects were on SLE regimen with mean age 22
years, only 1.9% of male subjects were on ZLE regimen with mean age 36 years. Hence all the patients under
ART are distributed between 22 — 36 years which is sexually active age group.

Table 6: Distribution of patients by Age and Gender taking different ART regimens
ART Regimen ,(A'\?Ii;: Iesag)s Male (%) Female (%)
SLN (n = 61) 34.746.70 49 (46.2) 12 (36.4)
ZLN (n=73) 35.1%7.02 54 (50.9) 19 (57.6)
SLE (n=3) 22.0+12.49 1(0.9) 2(6.1)
ZLE(n=2) 36.0+2.83 2(1.9) 0 (0)

Fig. 4 represents mean CD4 counts of study patients taking different ART regimens. In SLN
combination, the baseline mean CD4 count was 148.8 cells/cmm and increased to 305.9 cells/cmm (mean) after
6 months follow up. Similarly in ZLN combination, the mean CD4 count increased from 159.7 to 345
cells’'emm; in SLE combination, the mean CD4 count increased from 142.3 to 265 cells’cmm and in ZLE
combination, CD4 count increased from 138 to 280 cells/cmm.
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Figure 4: Mean change in CD4 counts with different ARV drug combinations

TABLE 7 shows significant changes in CD4 counts from baseline to follow-up, in study patients taking
different ART regimens. Subjects taking SLN (n = 61) regimen has shown significant increase with t-value
14.16 and p < 0.001; Subjects taking ZLN (n = 73) regimen has shown significant increase with t-value 13.70
and p < 0.001; Subjects taking SLE (n = 3) regimen has shown no significant increase with t-value 1.19 and p =
0.32; Subjects taking ZLE (n = 2) regimen has shown no significant increase with t-value 1.14 and p = 0.46.
Therefore study patients taking Nevirapine containing regimens has shown significant increase in the CD4
levels just after 6 months of follow-up.

Table 7: Effect of Antiretroviral drugs in study patients
ART Number of | Baseline CD4 | Follow up CD4
Regimen Patients Count Count t-value p-value
N (%) (MeantSD) (MeantSD)

SLN 61 (43.9) 148.8+35.1 305.9+79.3 14.16* 0.0000*
ZLN 73(52.5) 159.7452.4 345.0+103 13.70* 0.0000*
SLE 03 (2.2) 142.3+99.0 265.0+149 1.19 0.32
ZLE 02 (1.4) 138.0+110 280.0+136 1.14 0.46

*p <0.001 &t > 2.306 represents significant change.

The initial CD4 counts were available for all 139 patients under ART. The mean CD4 count at the time
of initiation was 154.2 cells/cmm (median 148, range 24 - 348). After 6 months of treatment the CD4 counts
were available for all 139 patients and showed a mean of 325.4 cells/cmm (median 296, range 60 — 846) with a
mean rise of 175.7 cellsscmm (TABLE 8). While 136 (97.8%) showed increase in CD4 counts with normal
activity after 6 months of ART initiation and 3(2.2%) patients shown decline in their CD4 counts (TABLE 9).
Thus ART in study patients increased the levels of CD4 gradually from baseline to follow-up after 6 months of

antiretroviral therapy.

Table 8: Rise in CD4 counts of study patients under ART

Mean Standard .

Cb4 Frequency Cb4 Star_]dz_ard error Minimum Maximum Median

. (no. of deviation (cells/
Evaluation atients) (cells/ (SD) of Mean (cellslcmm) (cells/cmm) cmm)

p cmm) (SEM)
Baseline 139 154.2 47.3 4.0 24 348 148.0
6 months 139 325.4 96.1 8.1 60 846 296.0
Rise at 136 175.7 95.3 8.2 40 690 166.0
6 months
Table 9: Performance of the patients under Antiretroviral Therapy

Feature Number (%)

Increase in CD4 count after initiation of ART 136 (97.8)

Decrease in CD4 count 03 (2.2)
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No change in CD4 count ( remains stable) 0(0.0)
Total 139 (100)

IV.  Discussion

As per NACO guidelines, currently in India, absolute CD4 cell count is being used as the basis for
initiation of ART [5]. In the present study, baseline mean CD4 cell count was 154.2 £ 47.3 cells/ul, which is in
agreement with studies conducted [6], the mean CD4 cell count in patients at first visit to Nepal Public Health
Laboratory was 155 cells/mm?, increased to 297 cells/mm?significantly after six months of ART. The baseline
CD4 count is equal with our study but the follow-up count was lower than ours. Peer researchers reported that
the gradual CD4 cell count rise are likely to reflect the generation of new cells by peripheral expansion of pre-
existing T-cell clones or generation of typically derived naive cells among ART patients [7,8].

According to [9], the slope of CD4 cell count increases over 72 weeks in 101 subjects with frequent
CD4 cell count and successful virological responses to ART to estimate more precisely the time point soon after
ART initiation that best delineates this change in the slope of CD4 cell count measurement. But they found a
significant (p < 0.001) reduction in the slope of the initial CD4 increase, which was apparent at week 8 and 12.
Hence, they found that baseline viral load strongly influenced the initial phase of the CD4 cell response to ART
is consistent with the suggestion that relatively more lymphocytes, including recent thymic emigrants, are
sequestered in lymphoid tissue in persons with higher viral loads, leading to greater CD4 cell redistribution after
viral suppression [10].

Similar observations reveal that in their cohort of mainly pretreated patients, an increase of 213 cells/ul
in patients with a baseline CD4 cell count < 200 cells/ul and an increase of only 127 cells/ul in patients with a
baseline CD4 cell count 500-750 cells/ul [11]. Gracia et al. [12] found in a cohort study from Barcelona that,
CD4 cells increased in the whole cohort (< 500 cells/ul) from a median of 214 cells/ul to 499 cells/ul (p <
0.001). According to Patel et al. [13] in 2NN study the nevirapine twice daily and efavirenz group showed
median rise 160 cells/cmm. Tarwater et al. [11] have suggested that the relative immune recovery of patients
with lower baseline CD4 cell count is higher than in patients with a high level of baseline CD4+ T cell count.

According to the study of Kunjal Patel et al. [14] lower percentages of CD4+ T-lymphocytes are
associated with adverse clinical outcomes among children and adolescents infected with human
immunodeficiency virus (HIV). CD4+ lymphocytes percentage generally increases with receipt of highly
active antiretroviral therapy (HAART), but long term follow-up is required to assess whether these increases in
CDA4+ cell percentages are maintained and whether they lead to normal CD4+ cell percentages in children and
adolescents with severe immunosuppression. This finding indicated that the treatment was effective. Kunjal
Patel et al. [14] reported that, the initial increases in CD4+ cell percentage observed in the first year after
HAART initiation are sustained for at least 5 years after HAART initiation among children and adolescents
infected with HIV and that greater increases occur among those with the greatest degree of
immunosuppression. These findings also suggest that Pl-based and NNRTI-based HAART regimens cause
similar increases in mean CD4+ cell percentage.

Although age at baseline did not significantly modify these findings, larger improvements in CD4+
cell percentage attributable to HAART initiation were observed among younger children (< 5 years of age),
compared with older children (> 5 years of age) which is consistent with previous studies evaluating CD4+ cell
response to HAART and may support the hypothesis of greater thymic activity among young children [15, 16,
17].

The antiretroviral drug Zidovudine was introduced in 1986 for the treatment of HIV/AIDS (NACO).
Over the next few years, also other antiretroviral drugs such as nucleoside reverse transcriptase (NRTIs), non-
nucleoside reverse transcriptase (NNRTIs) and protease inhibitors (PIs) were introduced and at present, three or
more ART drugs are recommended worldwide for the treatment of HIV* [18]. HIV/AIDS patients are rapidly
increasing in India with a concentrated epidemic in certain specific population. Keeping in view of this fact free
ART was given to eligible persons living with HIV/AIDS as part of National AIDS Control Programme, from
April 1, 2004 [19].

In the present study the mean CD4 count in patients at first visit to MGM Hospital was 154.2 + 47.3
cells/ul, increased significantly to 325.4 + 96.1 cells/ul after six months of ART (t = 18.84, p < 0.001). Our
finding was in agreement with the result of previous reports [9, 14]. This finding indicated that the treatment
was effective. Similarly, there was immediate response of CD4 count to ART at 6 months of initiation (24
weeks) and significant increase from linear baseline CD4 to linear Follow up CD4 count was observed. Hence,
our study confirms the earlier studies.

The present finding co-related with the study of Srirangaraj and Venkatesha [20] that, the first line
regimens used in their study were Zidovudine + Lamivudine + Nevirapine (42%), followed by Stavudine +
Lamivudine + Nevirapine (33%), Stavudine + Lamivudine + Efavirenz (12%) and Zidovudine + Lamivudine +
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Efavirenz (13%). So, 75% of the cases used Nevirapine based regimen. These subjects have adverse effects such
as skin rashes (4 cases), anemia (2 cases) and peripheral neuropathy (2 cases).

In this cohort study, there is significant rise of CD4 count after 6 months of therapy in Nevirapine (p <
0.0001) administered subjects than in Efavirenz (p > 0.05) administered subjects. But according to the report of
Patel et al. [13] both NVP and EFV arms had similar rise in CD4 cell count from baseline and at any given point
of time there was no difference in the rate of increase of CD4 count between the two treatments (p = 0.58).
Manfredi et al. [21] in their study found limited immunologic advantage of EFV over NVP to 3 months only,
when the mean increases of CD4 cell count Vs. baseline level reached > 40% for efavirenz and 25% for
nevirapine. But it was not maintained thereafter until 18 months. Single-dose nevirapine is widely used in the
developing world to prevent mother- to-child transmission of HIV-1, but it selects for nevirapine- resistant HIV-
1 in 40%- 60% of mothers, as detected by population sequencing within 6-8 weeks of administration [22] and
this resistance may compromise subsequent response to nevirapine-containing regimens [23, 24, 25]. Children
who are born with infection despite nevirapine prophylaxis have a high risk of developing resistance to
nevirpine, which limits their further treatment option [26].

Thus, Use of NVP and EFV based HAART in antiretroviral naive Indian patients led to significant
and durable rise in CD4 cell count only after six months of follow up period. In conclusion our observational
study showed comparable immunological responses of NVP and EFV based HAART in antiretroviral naive
HIV-1 infected patients, with more skin rashes, anaemia, tuberculosis etc. from Warangal district of Andhra
Pradesh.

With > 25 antiretroviral drugs from at least 6 therapeutic classes now available, it is likely that the
vast majority of patients who are able to access and adhere to combination therapy will achieve durable viral
suppression. The vast majority of patients who have virological response to therapy exhibit sustained increases
in their peripheral CD4+ cell count, with most individuals achieving a normal CD4+ cell count [27].

V.  Conclusion

People with high risk behavior and the spouse of the affected couple need to be educated for primary
and secondary prevention of the disease. HIV patients should be educated that the timely initiation and
continuous intake of antiretroviral therapy will not only prolong their survival but will also decrease the viral
load and transmission of the disease. Provision of free antiretroviral treatment by the government of India is a
step in the right direction, and it should be extended to the entire country, as antiretroviral treatment does change
the quality of life of the patients as well as his family and the patient is able to get back to work and restart his
livelihood. Hence, it can be concluded that ART is effective enough in slowing the progression of HIV infection
to AIDS and increasing the survival rate of patients with good performance.
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