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Abstract

Introduction: Inspite of HAART, it has been found that viraplieation persists even when viral load is undetielet.
Adherence has been reported to be positively associvith CD4 count in various settings. Objectigésur study were
comparison of basal CD4 count of HIV patients oriotes ART regimens with that at six months and pear as well as
finding correlation between percentage adheren@did and CD4 counts at six months and one yearalst aimed to
compare percentage adherence and CD4 counts ehfgatin various ART regimenilethodology: A retrospective
observational study was conducted on 63 HIV padieméceiving four antiretroviral regimens (AZT/3TG/P,
AZT/3TC/EFV, d4T/3TC/NVP and d4T / 3TC / EFV). Ratt demography, drug regimen, baseline CD4 cowetsal
CD4 counts (every six months), and adherence to ARdnthly) were recorded. Comparison of basal CBdnts with
that at six months and one year was done. Compansc&D4 count and adherence were done betweegrthes.
Results: An extremely significant elevation was seen in Giddints at six months and at one year (p < 0.0Q04gar
regression showed a significant positive correfafjp = 0.037) between adherence and CD4 countaeayear. There
was no significant difference in percentage adrmyeand CD4 counts between four groupsnclusion: We conclude
that optimal CD4 levels were obtained in patiemsadl four different regimens. However percentagbesence was
suboptimal in all groups which caution to take ayppiate measures to achieve optimal drug adherence.
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| ntroduction

The treatment of HIV infection and AIDS is comple reverse transcriptase inhibitors (NRTI) in combiorat
because of many reasons. The complexity of ART  with a non-nucleoside reverse transcriptase (NNRTI)
regimens used, duration of treatment, adherence to India. Zidovudine and lamivudine in combination wit
treatment, drug toxicities and opportunistic infecs either nevirapine or efavirenz and stavudine, lautine
associated are the main contributing factors. Sver  in combination with nevirapine or efavirenz are
studies have shown that nearly 25% of all patients commonly used regimens.

discontinue their initial HAART regimen because of

treatment failure, toxic effects or noncompliandéhinm Primary objectives

the first eight months of therapy [1, 2]. Many sasd
have shown that adherence to treatment is most
important factor in deciding the progression of the
disease and there are many factors associatecthisth
[3-7]. The Indian national AIDS control organizatio
guidelines recommended the use of two nucleoside

1.Comparison of basal CD4 count of HIV patients on
various ART regimens with that at six months and
one year.

2.Correlate percentage adherence to ART and CD4
counts at six months and one year.
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Patients and Methods

A retrospective observational study on 63 aduly Hiatients, receiving various antiretroviral megins was conducted
in a teaching hospital attached to Karwar Ingitof Medical Sciences, Karwar Karnataka, Indiatitimgonal ethics
committee approval was sought. Data of patients whre diagnosed to be HIV positive, receiving HAARAd were
attending the hospital for regular follow up mogthlas collected. Patients were evaluated during sobeduled follow
up visits in detail, by measuring CD4 counts, hgram and other laboratory parameters serially ame@x months.
Adherence to the regimen was assessed monthly.

Inclusion Criteria: Patients receiving one of the above mentionethregs at least for one year.
Exclusion: Data of patients with less than one year of treatydeaths within 1 year were excluded.

Data Collection- Data was extracted from Patient’s medical recosiisgudata collection form. Patient demography such
as age, gender, medication prescribed (drug reginbaseline CD4 cell counts, serially monitored Céunt values
(once in six months), adherence to ART by pillmomethod (monthly) were recorded.

Patients’ data was categorized into four groupsdan the type of regimen.
Group 1: zidovudine, lamivudine, nevirapine (ZLNXYR3TC/NVP

Group 2: zidovudine, lamivudine, efavirenz (ZLE) NATC/EFV

Group 3: stavudine, lamivudine, nevirapine (SLNT (T C/NVP

Group 4: stavudine, lamivudine, efavirenz (SLE) d8TC / EFV

Standard drug dosages of the nucleoside revemsscitiptase inhibitors (NRTIS) were, zidovudine AZ300 mg twice
daily, lamivudine (3TC) 150 mg twice daily or 30Qyronce daily, stavudine (d4T) 60 mg daily. Dosagksnon -
nucleoside reverse transcriptase inhibitors (NNdgTere nevirapine (NVP) 200 mg once daily for-ae®k lead-in
period and then as 200 mg twice daily and efavi(&f/) 600 mg once daily .Demographic profile ofipats are given
in Table 1.

Table-1: Demographic profile of patientson different regimens.

Group 1(ZLN) Group 2(ZLE) Group 3(SLN) Group 4(SLE
Number of patients 15 18 14 16
Gender: Males 53.33% 50% 35.71% 68.75%
Females 46.67% 50% 64.29% 31.25%
Age (years) 35.67+2.38 39.39+1.89 31.92+4.2 39.342
Body weight (kg) 51.13+3.06 46.4%1.95 35.29+3.65 .606:3.09

Basal CD4 count and improvement in CD4 counts tpsequent follow up visits and adherence to ARTtheetool to
compare and measure the effectiveness of the regiméD4 count was measured by flow cytometric natho
Percentage drug adherence was calculated by pithtcmmethod, which is a process oriented indicafatherence
assessment was done monthly and mean was takemasths and one year.

Statistical analysis was done by Graphpad Prisrafissical software. Student's paired ‘t’ test wéene to compare
basal CD4 counts with that at six months and orze geparately. Linear regression analysis wasethout to find the
correlation between adherences and follow up Chuhts) taking CD4 count as dependent variable. Ceng ANOVA
test was used for the comparison of basal as well24 counts at six months and one year, betweevebsas within
the groups. Statistical significance was fixeceatl 0.05.

Results

An extremely significant (p= 0.0000) elevation vezen in CD4 counts at 6 months as well as at d.(pea 0.0001) as
shown in Table 2. When CD4 counts of 6 months werapared with that at 1 year, a less significagtaion (0.0273)
was obtained. Linear regression showed a signifipasitive correlation (p = 0.037) between adheeesned CD4 counts
at 1 year (R=0.13, R2=0.02).
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Before starting (A) ART(N=63 At 6 months (B) At 1 year (C)
Mean +SEM (N=63) (N=63)
Mean +SEM Mean £SEM
CD4 count 230.91 £ 26.79(A) 391.65 + 34.03(B) 45842.38(C)
Median 164 360 373
% of Adherence |  semmeeee- 93.28+1.36 92.91+3.5

A Vs B :p=0.0000, extremely significant
A Vs C : p <0.0001,highly significant
B Vs C: p =0.0273, significant

We did not find any significant difference in th®& counts (basal, six months and one year) bettfeefour treatment
regimens. However a highly significant (p= 0.002Igvation was seen in CD4 counts in group 1. A cnapvely less
significant elevation was seen in group 2 (p = 6104 No significant improvement was seen in groupA3highly
significant elevation was also seen in group 4 Qp086). Comparison of CD4 counts between the grasiggven in

Table 3.

Table-3: Comparison of percentage adherence and CD4 counts between different groups.

Group 1 (ZLN) | Group 2 (ZLE) | Group3(SLN) | Group 4 (SLE)
(N=15) (N=18) (N=14) (N=116)
Basal CD4 count 225.8 +£28.9 196.22 + 41.53 3632139 158.94+34.17
CD4 count at 6 months 406.53+62.11 357+73.43 488622 337.13 £46.72
CD4 count at 1 year 568.66+86.98 397.51+£70.49 HIP22.26 373.751£57.3
P value comparing all 3 CD4 counts 0.0021** 0.0461* 0.54 0.006**
Percentage of adherence at 6 93.71+ 1.8 95.52+0.32 94.52+0.8 94.25+1.04
months
Percentage adherence at 1 year 95.21+1.35 9586+Q. 95.19+0.74 94.38+0.6
*significant
**highly significant

There was no significant difference in percentaigederence between the groups as well as withiiviclual groups at
six months and one year. No significant gendeediffice was observed in percentage adherence stuiyr.

Discussion

WHO bulletin suggests that, response to ART therapy
said to be optimal if rise in median CD4 count isren
than 50 cells/ul at six months and more than 100
cells/ul at one year [11]. As per these guidelirms,
patients have shown optimal response to ART therapy
A few studies agree with our report in this regard
[12,13].

It is obvious from our findings that, CD4 countsreve
elevated during their initial one year treatmentiquk
Extent of elevation was higher in the first six rimas
compared to the next six months. Positive cormtati
between percentage adherence and CD4 counts at one
year suggests that, better the drug adherenceerhigh
the CD4 count. Our study is supported by a study by
Ghate et al which suggests a significant elevation
CD4 counts if adherence is high [8]. Similar result
were expressed in a South African study f9tudy by
Paterson and collegues suggest that below 95%,
adherence rate independently determines viral [bad

Various Indian studies have reported that adhereatee
ranges from 41%-97.3% [14-19ompared to majority
of these studies, adherence rate in our study tierbe
Even though we could achieve optimal CD4 counts,
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percentage adherence is not more than 95% in all th
groups. The national ART program in India considers
adherence to be optimal if percentage adherenoeiis
than or equal to 95%. This calls for a need to owpr
drug adherence in our patients. This not only inapso
immunological response and viral suppression, aa a
reduces drug resistant pathogens [20].

We did not find any significant difference in CD4
counts at six months and one year, among the four
groups. A report by Joly et al supports our refdf.

This study suggests that regimens containing
zidovudine exhibited same levels of antiviral aititds

as that containing stavudine. Based on this pdaticu
point of our result, we cannot decide which regingen
better. Values of percentage adherence to the eg@gm
also are not helpful as they did not differ sigrafitly
between the groups.

However P values obtained by comparing basal, six
months and one year CD4 counts within individual
groups (Table 3) supports the extent of elevation i
CD4 count. 2.5 times elevation of CD4 count was
observed in patients receiving ZLN regimen (groQp 1
at the end of one year. Extent of CD4 count elevati
was 2.35 times in patients on SLE (group 4).

Minimum elevation in CD4 count (1.4 times) was in
patients receiving ZLE (group 2) whereas those lod S
(group 3) had least extent of elevation. Basedhesd
findings, we can suggest that ZLN is the prefedtas

in resource limited settings.

Missing scheduled follow up appointments and drug
toxicities are responsible for suboptimal drug adhee
[15, 22]. It is not just national ART program, kalso
patients and their family, health care providersl an
community have an important role in achieving opim
adherence rate.

Limitations of our study-Small sample size and
method used for assessment of adherence are the
limitations of our study. It has been suggested gila
count method is not the best standard for assesswhen
adherence as it does not match with self-reporing
patients.

More than one method has been recommended to
achieve more accurate assessment of adherence [23]
However adherence assessment in our study was bette
than several studies which have obtained one time
adherence [14,1 5, 16, 17].
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Conclusion

We conclude that optimal CD4 levels were obtained i
patients on all four different regimens. However
percentage adherence was suboptimal in all groups
which cautions measures to be taken to achievenapti
drug adherence.
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