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Adherence, CD 4 count, HIV

(ART), HIV is now regarded as a chronic manageable disease. But adherence

of more than 95% is essential for around 80% efficacy. Also the various side
effect of the ART need to be addressed in order to increase its response. This study
was done with objective to determine the response of treatment offered to patients
in a programmatic setting.
Methods: A retrospective study was done in Anti Retroviral Treatment (ART)
Centre, S.S. Hospital, Banaras Hindu University, Varanasi in which all patient
between 18 to 55 years of age registered between March 2006 to March 2007 were
taken and response to therapy, adverse effects and adherence were seen at 12 months
of therapy by going through records. Patients were divided into two groups based on
drugs. Group I had patients on Zidovudine based regimen and Group II consisted of
patients on Stavudine based regimen. Patient already on antiretroviral drugs at the
time of enrollment to ART center and pregnant females were excluded in the study.
Results: Out of 946 patients, 210(22.3%) of patients were lost to follow-up and
54(5.7%) patients expired. The mean CD4 count significantly improved with level
of 98.48 + 60.55 /ul at the start of therapy and 379.62+185.37/ul at 12 months
(p<0.005). Among the adverse side effect, the most common was zidovudine
induced anemia (23.4%). Overall adherence of >95% in 76.5% patients.
Conclusion: ART is effective in a programmatic setting provided adherence is
adequate. Also, monitoring for side effects of ART should be done which is one of
the limiting factors of decrease adherence.

Background and objective: With the advent of Anti retroviral Therapy
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Introduction of HIV infection progression. It predicts development of

opportunistic infection and has been shown to be a surrogate

Development of new Antiretroviral drugs and treatment . . .
marker for determining the need of antiretroviral therapy as

regimens has made HIV now as a chronic manageable . -
& W 8 well as measuring the response of therapy.l'”

disease. Although, antiretroviral therapy does not cure HIV

infection, the decrease in viral load and improvement in After CD4 count antiretroviral adherence is the second

immunological status brought about by these drugs have
resulted in marked decrease in mortality and morbidity
associated with this disease.

There is sufficient evidence to prove that CD4 count can
be recognized as one of the most important predictors
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strongest predictor of progression to AIDS and death.!"
For any chronic disease like hypertension, 80% adherence
is enough to achieve therapeutic goals but for ART more
than 95% adherence is required for ART to be around 81%
effective. So high level of adherence required for successful
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long-term virologic suppression which has been shown in
various trials.""" The adverse effect of ART can range
from minor to serious adverse event. Therefore, proper
monitoring of these adverse events should be done at every

visit to the ART centre.

This study was done retrospectively to know the response
to therapy in a cohort of patients in one year follow up in a
programmatic setting,

Material and Methods

A retrospective study was done at ART Centre, S.S. Hospital,
BHU, Varanasi in which treatment naive patients between 18
to 55 years of age registered between March 2006 to March
2007 were taken and response to therapy were seen at 12
months of therapy. Patients were divided into two groups
based on drugs regimen. Group I had patients on Zidovudine
based regimen consisting of Zidovudine, lamivudine and
1 Non Nuclecide reverse transcriptase inhibitor (NNRTI-
nevirapine/efavirenz) and Group II consisted of stavudine
based regimen that is; Stavudine, lamivudine and 1 NNRTI
(nevirapine/efavirenz) .Patient already on antiretroviral
drugs at the time of enrollment to ART center and pregnant
females were excluded in the study. Patient’s whose therapy
was changed during the follow up were excluded from the
analysis.

The patient data was collected from the patient follow up
records at the ART center BHU. The response of therapy
was seen in the form of mean change in CD4 count at 12
months.. Adherence were noted by the adherence record
from the follow up records of the patients at the ART center.
Also, the adverse effects of drugs monitored at each visit to
the ART center were also noted from the follow up records.

Statistical analysis: The data were analyzed by using SPSS
-16 Version. The changes in CD4 count and stage were
noted and analyzed using Student ‘t’ test and Chi square test.
A p value of <0.05 was considered to be significant.

Results

Baseline characteristics of patients are showed in Table 1.
Following the exclusion critetia 946 patients were registered
during March 2006 to March 2007. Out of which 698 (73.8%)
were male and 248 (26.2%) were female. The mean CD4
count at start of treatment was 98.481+60.55. It increased to
288.871149.83 at six months and 379.62%£185.37 at twelve
months. Maximum numbers of patients were in stage-3 of
WHO Clinical Staging System comprising of 35.9% of total

J‘SD e Dl Bl

patients. Till March 2008, 211 (22.3%) patients were lost
to follow-up, 54 (5.7%) patients expired and 137 (14.5%)

patients were transferred to other centers.

Table 1: Overall data of patients of retrospective study

Parameters
Age, years (Mean + SD)
Sex, No. (%)

34.84+7.08

Male 698 (73.8%)

Female 248 (26.2%)
CD4+ count

Baseline 98.48%60.55

6 month 288.87£149.83

12 month 379.62£185.37
Stage (Baseline), No. (%0)

I 192 (20.3%)

11 204 (21.6%)

111 340 (35.9%)

v 210 (22.2%)

Outcome, No. (%)
On treatment 544 (57.5%)

210 (22.4%)

54 (5.7%)

137 (14.5%)

Lost to follow up

Expired

Transferred out
Adherence, No. (%)

>95% 723 (76.5%)
85-95% 3 (0.3%)
<85% 220 (23.2%)

When the patients were divided into zidovudine and
stavudine based regimes and the change in mean CD4 count
was seen at 12 months, the results were comparable in both
groups.

Among the adverse side effect, the most common was
zidovudine induced anemia, leading to change of therapy
(23.40%). Peripheral neuropathy was found in 5.5% of
patients in stavudine based regimen group. Nevirapine
(NVP)induced rash was present in 10(1.55%) patients,
leading to change of regime. Six patients on nevirapine
based regimen developed hepatoxicity in form of raised
transaminases and three patient on stavudine based regimen
developed lipodystrophy.

Adherence / compliance of > 95% was present in 100%
patients who are on still on treatment. But the overall
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adherence taking into account the compliance of patients
who expired and who were lost to follow up the > 95%
adherence came out to be 76.5%.

Table 2 : Comparison between Zidovudine and stavudine based
regimens excluding patients who were transferred out

Parameters Zidovudine Stavudine Significance
(n=422)  (n=386)
Age, years (Mean £ SD)  35.02£7.66  34.46£6.62  t=1.108
p=0.268
Sex, No. (%) X = 2.161
Male 323 (76.5%) 278 (72.0%)  p=0.142
Female 99 (23.5%) 108 (28.0%)
CD4+ count (Baseline) 104.09£60.65 91.96£59.98  t=2.841
p=0.005
Stage (Baseline), No. (%) x> = 20.65
I 106 25.1%) 55 (14.2%)  p=0.000
1 101 (23.9%) 78 (20.2%)
111 133 31.5%) 158 (40.9%)
v 82 (19.4%) 95 (24.6%)
Outcome, No. (%) x> = 6.243
On treatment 242 (57.3%) 203 (52.6%)  p=0.100
Lost to follow up 99 (23.5%) 102 (26.4%)
Expired 17 4.0%) 29 (7.5%)
Transferred out 64 (15.2%) 52 (13.5%)
Adherence, No. (%) X = 2.235
>95% 320 (75.8%) 279 (125%)  p=0327
85-95% 1(0.2%) 0 (0%)
<85% 101 (23.9%) 106 (27.5%)

The mean CD4 count of patients who expired was
55.78%20.27/ul, which was significantly lower than mean
CD4 count of 95.94155.27/ul of survivors. Even there was
significant difference in the WHO clinical stage between
the patient who survived and those who expired. Among
patients who expired 40.7% were in stage IV as compared
to 21.1% of the patient who survived. This finding supports
that CD4 count as well as stage (WHO clinical stage) of the
disease at start of therapy are strong prognostic indicators
of survival of patients.

Discussion

A major concern with scaling up of antiretroviral therapy
(ART) in recourse poor settings is the emergence of drug
resistant viral strains due to sub-optimal adherence. Very
high level of adherence (>95%) is required for ART to
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be effective long term, and to prevent the emergence
of resistant viral strains. In a study by A. Sharma ez a/, in
India found that although the overall adherence was high,
lower level of adherence were documented among patients
receiving free ART.® Provision of free treatment without
adequate patient preparation and adherence support may
compromise the success of ART scale up programme.

Table 3: Comparison at 12 months

Parameters Zidovudine Stavudine Significance
(n=287) (n=233)
CD4+ count (12 386.06 £ 390.31 + t=1.073
month) 186.52 171.14 p=0.284
Stage (12 c?=0.389
month), No. (%) p=0.942
1
11 270 (94.1%) 221 (94.8%)
1 2 (0.7%) 1 (0.4%)
v 7 (2.4%) 6 (2.6%)
8 (2.8%) 5 (2.1%)
Table 4: Adverse effects
Adverse effect No.
Anemia 125
Peripheral neuropathy 23
Rash 10
Lipodystrophy 3
Hepatitis 6

Table 5: Comparison of baseline mean CD4 count and stage of
disease between survivors and non survivors

Parameters Survived Expired  t-value p-value
(n=892) (n=54)

CD4+ count  99.85£60.63 76.06+55.02  2.814  0.005
Stage, No. (%) = 0.003
I 188 21.1%) 4 (74%) 14203

0 19521.9%) 9 (16.7%)

I 321 (36.0%)
IV 188 (21.1%)

19 (35.2%)
22 (40.7%)

Among the side effects Zidovudine induced anemia was
the most predominant side effect (23.4%). Agarwal ¢f al, in
their retrospective study report a high incidence of ZDV
induced anaemia in HIV infected patients from eastern part
of India.. Zidovudine was initiated in 1256 of 2941 (42.7%)
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patients between March 2005 to December 2007.1'1 Another
retrospective south Indian study has reported a relatively
lower incidence (5.4%) of anaemia due to AZT [,

Nevirapine (NVP) induced rash was present in 10(1.55%)
patients, leading to change of regime to efavirenz based
NNRTIL It was low as compared to other studies done in
India. Ajay Sharma ez al, reported NVP-induced rash in
11.8% cases, Patel ¢7 al., reported NVP-induced rash in 6.6%
cases and Dey ¢ al.,, reported NVP-induced rash in 15.6%

cases 118201,

946 patients
included
137 transferred out
808 were started on
treatment
AZT based STV based
regime(422) regime(386)
Expired (17) Expired (29)
Lost to follow up(99) Lost to follow up(102
Transferred out(64) Transferred out(52)

On treatment at 12 month

| On treatmentat 12 month
follow up(n=202)

follow up(n=242)

Fig. 1

Although adherence of ART is important it still remains
a challenge. Adherence to ART was comparable in both
groups and is one of the prognostic matkers of its failure
as evident by our result that those who are on treatment
were having 100% compliance but when we took overall
adherence taking into account those who died or those who
were lost to follow up the adherence rate of <95% was
present in almost one fourth of patients. Very high levels of
adherence are particularly needed in developing countries like
India where non-nucleoside reverse transcriptase inhibitors
(NNRTI), considered as weak drugs are mostly used. Various
factors like socio-demographic, stigma, cultural, economic,
discrimination and factors related to health care system are
proven hindrance in achieving adherence.*"*

Limitation of our study included it being a retrospective
study and relied on records. Because of this some adverse
effect might be missed. Also it tells only about adherence by
self-reporting but the cause of low adherence could not be
delineated by this retrospective study.

The study however concluded that ART is effective and high
compliance is needed for better outcome.

J‘SD e Dl Bl

References

1. Phillips AN, Lundgren JD. The CD4 lymphocyte count
and risk of clinical progtression. Current Opinion in HIT &
AIDS. 20006; 1: 43-49.

2. CASCADE collaboration Short-term risk of AIDS
according to current CD4 cell count and viral load in
antiretroviral drug-naive individuals and those treated
in the monotherapy era. AIDS. 2004; 18:51-58. doi:
10.1097/00002030-200401020-00006.

3. Zhou J, Kumarasamy N. Predicting short-term disease
progression among HIV-infected patients in Asia and
the Pacific region: preliminary results from the TREAT
Asia HIV  Observational Database (TAHOD) HIV
Medicine. 2005; 6: 216-223. doi: 10.1111/j.1468-
1293.2005.00292.x.

4. de Wolf F, Spijkerman I, Schellekens P, Langendam M,
Kuiken C, Bakker M, Roos M, Coutinho R, Miedema
F, Goudsmit J. AIDS prognosis based on HIV-1 RNA,
CD4+ T-cell count and function: markers with reciprocal
predictive value over time after seroconversion. AIDS.
1997; 11: 1799-1806. doi: 10.1097,/00002030-199715000-
00003.

5. Lepri AC, Katzenstein TL, Ullum H, Phillips AN, Skinhoj
P, Gerstoft ], Pedersen B. The relative prognostic value of
plasma HIV RNA levels and CD4 lymphocyte counts in
advanced HIV infection. .AIDS. 1998; 12: 1639-1643. doi:
10.1097/00002030-199813000-00011.

6. Hogg RS, Yip B, Chan KJ, Wood E, Craib KJP,
O'Shaughnessy MV, Montaner JSG. Rates of Disease
Progression by Baseline CD4 Cell Count and Viral Load
After Initiating Triple-Drug Therapy. [AM.A. 2001; 286:
2568-2577. doi: 10.1001/jama.286.20.2568.

7. Goujard C, Bonarek M, Meyer L, Bonnet F, Chaix ML,
Deveau C, Sinet M, Galimand ], Delfraissy JF, Venet A,
Rouzioux C, Motlat P. CD4 cell count and HIV DNA level
are independent predictors of disease progression after
primary HIV type 1 infection in untreated patients. Clinical
Infections Diseases. 2006; 42: 709-715. doi: 10.1086/500213.

8. Garcia de Olalla P, Knobel H, Carmona A, Guelar A,
Lopez-Colomes JL, Cayla JA. Impact of adherence and
highly active antiretroviral therapy on survival in HIV-
infected patients. | Acguir Inmune Defic Syndr 2002; 30: 105-
10

9. Hogg RS, Heath K, Bangsberg D, Yip B, Press N,
O'Shaughnessy MV, Montaner JS. Intermittent use of
triple-combination therapy is predictive of mortality at
baseline and after 1 year of follow-up. AIDS 2002; 16:
1051-8.

© 2016 New Delhi Publishers, JAM, Vol. 5, No. 1, P. 1-5



Prevalence of adherence, adverse effect and response of Anti Retroviral Therapy on People living with HIV... 5

10.

11.

12.

13.

14.

15.

16.

Bangsberg DR, Perry S, Charlebois ED, Clark RA,
Roberston M, Zolopa AR, Moss A. Non-adherence to
highly active antiretroviral therapy predicts progression to
AIDS. Aids 2001; 15: 1181-3.

Paterson DL, Swindells S, Mohr J, Brester M, Vergis EN,
Squier C, Wagener MM, Singh N. Adherence to protease
inhibitor therapy and outcomes in patients with HIV
infection. Ann Intern Med 2000; 133: 21-30.

Low-Beer S, Yip B, O'Shaughnessy MV, Hogg RS,
Montaner JS. Adherence to triple therapy and viral load
response. | Acquir Immune Defic Syndr 2000; 23: 360-1.

Mannheimer S, Friedland G, Matts ], Child C, Chesney
M. The consistency of adherence to antiretroviral therapy
predicts biologic outcomes for human immunodeficiency
virus-infected persons in clinical trials. C/in Infect Dis 2002;
34: 1115-21.

Bangsberg DR, Hecht M, Chatlebois ED, Zolopa AR,
Holodniy M, Sheiner I., Bamberger JD, Chesney MA,
Moss A. Adherence to protease inhibitors, HIV-1 viral
load, and development of drug resistance in an indigent
population. AIDS 2000; 14: 357-66.

A. Sharma, S. Pujari, AK. Senger, R.Garg, Gupta &
J. Van Dam, Adherence to antiretroviral therapy & its
determinants amongst HIV patients in India; Indian |. Med
Res 127, 28: 26.

Agarwal D, Chakravarty J, Chaube I, Rai M, Agrawal NR,
Sundar S. High incidence of zidovudine induced anaemia
in HIV infected patients in eastern India. Indian | Med Res
2010; 132:386-9.

17.

18.

19.

20.

21.

22.

23.

Kumarasamy N, Venkatesh KK, Cecelia AJ, Devaleenal B,
Lai AR, Saghayam S, ef al, Spectrum of adverse events
after generic HAART in southern Indian HIV-infected
patients. AIDS Patient Care STDS 2008; 22 : 337-44.

Sharma A, Modi M, Sharma A, Marfatia YS. How to
cite this article: Cutaneous eruptions associated with

nevirapine therapy in AIDS cases. Indian | Sex Transm Dis
2007; 28: 94-6.

Patel AK, Pujari S, Patel K, Patel J, Shah N, Patel B, ez a/.
Nevirapine versus efavirenz based antiretroviral treatment
in naive Indian patients: Comparison of effectiveness in
clinical cohort. | Assoc Physicians India 2006; 54: 915-8.

Dey SK, Pal NKI. Adverse reaction of Nevirapine in
antiretroviral naive HIV seropositive subjects. Antiviral
Ther 2004; 9: L4o

Bangsberg D, Acosta E, Gupta R, Guzman D, Riley E,
et al. Adherence—resistance relationships for protease and
non-nucleoside reverse transcriptase inhibitors explained
by virological fitness. AIDS 2006: 223-231.

Paxton S, Stephens D. Challenges to the Meaningful
Involvement of HIV-Positive People in the Response to
HIV/AIDS in Cambodia, India and Indonesia. Asia-Pacific
Journal of Public Health, 2007; 19: 8—13.

Reidpath DD, Brijnath B, Chan KY. An Asia Pacific
six-country  study on HIV-related discrimination:
Introduction. AIDS Care 2005; 17: 117-127.

© 2016 New Delhi Publishers, JAM, Vol. 5, No. 1, P. 1-5






