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Abstract

Early outcome of second line
antiretroviral therapy in treatment-
experienced human immunodeficiency
virus positive patients

Purpose and Aim: Multi-drug resistance in treatment-experienced human immune deficiency
virus (HIV) patients has been a major cause to first line antiretroviral therapy (ART) failure,
necessitating a switch to second line therapy. In India, the second line treatment program is still
relatively new with little experience and unclear outcomes. It is therefore, critical to assess the
clinical, virological and immunological effectiveness and treatment outcome over the 1* year of
follow-up in the patients’ switched to the second line ART at public sector tertiary care center.
Materials and Methods: A prospective, observational study was carried out on HIV positive
patients switched on second line ART from January 2010 to December 2010 at ART Centre, Civil
Hospital, Ahmedabad. Demographic details, symptoms, adverse drug reactions (ADRs), second
line ART regimens, CD4 count, and plasma viral load (PVL) were recorded in a case record
form. Patients were followed-up monthly for 12 months. The data was analyzed by #-test, z-test,
and Fisher-exact test. Results: Out of 126 patients, 82 received regimen V [zidovudine (ZDV)
+ lamivudine (3TC) + tenofovir (TDF) + boosted lopinavir (LPV/r)] and 44 received regimen
Va [3TC +TDF + LPV/r]. A significant (P < 0.0001) increase in mean body weight and marked
reduction in number of patients (7) categorized as WHO stage I1I/IV was observed at 12 months
of'second line ART. Moreover, a significant immune reconstitution with increase in mean CD4
count and viral suppression (PVL < 400 copies/ml) in 103 (82%) patients (P < 0.0001) was
also observed. A total of 83 ADRs were observed in 69 (55%) patients, the most common being
dyslipidemia (57) followed by anemia (9). Conclusion: Early treatment outcome with second
line ART was good with 82% success rate in treatment experienced HIV patients. Dyslipidemia
and anemia were the common ADRs observed.
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INTRODUCTION

The advent of highly active antiretroviral therapy (HAART)
has been a boon for human immunodeficiency virus (HIV)

infected patients by reducing morbidity and extending
lifespan. As the disease has stepped into its third
decade, there are several treatment experienced patients
across the world. However, the chronic persistent
form of the virus with high rate of replication has led
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to mutants resulting into antiretroviral drug (ARD)
resistance.”) Increasing reports of multi-drug resistant
virus in treatment-experienced patients are also being
encountered.” This has been a major contributory cause to
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first line antiretroviral therapy (ART) failure necessitating
a switch to second line, protease inhibitor (PI)-based
regimen.
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India ranks third among the countries having most
number of HIV-infected patients and HIV related deaths
in the wotld.”" In India, ART at public sector hospitals is
provided free of charge under the National AIDS Control
Organization (NACO). The second line ART regimens
comprised of zidovudine (ZDV), lamivudine (3TC),
tenofovir (TDF), and boosted lopinavir/titonavir (LPV/1)
have been introduced recently in a phase wise manner at
limited centers." The criteria to switch on second line ART
includes clinical and/or immunological and/or virologic
failure in a patient who had received 6 months or more of
standard first-line ART. The patients qualify for second line
ART if they demonstrate CD4 decline to pre-ART values,
CD4 drop to less than 50% of peak on-treatment value,
failure to achieve CD4 greater than 100 ¢/mm’ (immunologic
failure), or develop a new WHO stage I11/TV AIDS-defining
illness (clinical failure), or those with HIV RNA 10,000 ¢/ml
or greater (virological failure).”

The second line treatment program is still relatively new
with little experience in Indian population. Without
resistance testing and 6 monthly virological monitoring, the
consequences of second line therapy outcomes are unclear.
It is therefore, critical to assess the clinical, virological,
and immunological effectiveness and treatment outcome
over the first year of follow-up in the patients switched
to second line therapy at public sector tertiary care center.

MATERIALS AND METHODS

This was a continuous, longitudinal, prospective,
observational, single center study conducted at Civil
Hospital Ahmedabad (CHA), a tertiary care teaching
hospital in an urban setting of Western India. The study was
approved by Institutional Ethics Committee (IEC), CHA
and granted permission by the Additional Project Director,
Gujarat State AIDS Control Society (GSACS) (Ref. No.
EC/A/94/10/25.10.10). HIV positive patients of more
than 18 years and either gender switched to second line
ART from January 2010 to December 2010 at ART center,
CHA were enrolled in the study. However, pregnant women
were excluded. Informed consent was obtained from all
patients.

The baseline data of the patients were recorded in pre-tested
case record form. Hach patient was followed-up every
month for clinical assessment (body weight, WHO stage,
opportunistic infections) and adverse drug reaction (ADR)
till completion of 1 year of second line treatment. CD4
count was monitored at baseline, 6 and 12 months while
plasma viral load (PVL) was tested at baseline and 6 months
after switching to second line ART regimen. However,
patients who failed to show virologic suppression (<400
copies /ml) at 6 months, PVL was repeated at 12 months.

Patients were offered adherence counseling at each visit.
Adherence to second line ARDs was assessed by pill count.
The data was recorded in Microsoft Excel Worksheet and
analyzed by z-test, ~test, and Fisher’s exact test.

RESULTS

Baseline characteristics

A total of 126 HIV infected patients received second line
ART of which 94 were men and 32 were women. Of these, 82
was treated with regimen V (ZDV + 3TC + TDF + LPV /)
while 44 received regimen Va (3TC + TDF + LPV/t). The
mean age of patients was 39.6 + 9.4 years. Majority of the
patients had habit of smoking (22), chewing tobacco (21),
and alcohol consumption (7). Of 126 patients, 68 had at
least one HIV positive family member; of which 43 patients
were serodiscordant. The most common cause to switch
on second line ART was combined immunological and
virologic failure (64) followed by all three failure (44).
The average time duration on first line therapy was
37.9 + 13.9 years. Mean baseline CD4 count and PVL
of patients was 123.7 + 10.1 cells/mm® 95% confidence
interval [CI]: 102.64-142.33) and 216810.9 £ 45698.2 (95%
CI: 126581.63-307438.18) copies/ml, respectively. Baseline
characteristics, mean CD4 count and mean PVL of patients
receiving regimen V and Va were comparable [Table 1]. At
second line ART initiation, majority of the patients were
categorized as WHO clinical stage I (50), followed by
IV (31), I1I (29) and II (16) [Table 1]. The most common
opportunistic infection (OI) was tuberculosis (18), followed
by candidiasis (2), herpes (1), and Mycobacterium avium
complex: (MAC) (1).

Outcome on second line therapy

Clinical assessment

Second line ART (both regimen V and Va) significantly
increased mean body weight of patients at 6 and
12 months of treatment (P < 0.001 and P < 0.0001).
However, mean increase in body weight at 12 months
was more in regimen Va (4.9 kg) as compared to regimen
V (2.2 kg) (P < 0.01) [Figure 1]. Secondly, second line
ART (both regimens) reduced the number of patients
categorized as WHO stage IIT1/IV from 60 to 27 and 7 at 6
and 12 months respectively. In addition, 11 (50%) patients
were cured of Ols at 6 months while the remaining 11 got
cured at 12 months.

Immunologic improvement

There was a significant increase in mean CD4 count at
6 months (155.4 £ 11.7 cells/mm?, 95% CI: 133.5-179.8) and
12 months (226.2 + 12.4 cells/mm?, 95% CI: 202.9-252.0)
as compared to baseline (P < 0.0001). The increase in
CD4 count was more at the end of 6 months with both
regimens (P<0.0001). However, an increase in mean CD4
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count was significantly more at 12 months in regimen Va
treated patients [267.2 cells/mm? 268%)] as compated to the
regimen V [204.2 cells/mm?® (149%)] (P < 0.05) [Table 2].

Virologic suppression

A significant decrease in mean PVL was observed
at 6 months treatment with both second line ART
regimens (P < 0.0001) [Figure 2]. Out of 126 patients,
96 (76%, 95% CI: 68-83) patients achieved virological
suppression (PVL < 400 copies/ml) at 6 months and
103 (82%, 95% CI: 74-88) at 12 months. In regimen V,
65 (79%, 95% CI: 69-87) patients achieved virological
suppression at 6 months and 69 (84%, 95% CI: 75-91) at
12 months. While in regimen Va, 31 (70%, 95% CI: 56-82)

patients achieved virological suppression at 6 months and
34 (77%, 95% CI: 63-87) at 12 months.

Variables and treatment outcome

An attempt was made to predict the variables associated
with viral suppression. Of 103 patients with viral
suppression (<400 copies/ml) at 12 months, 98 (78%,
95% CI: 70-84) patients also showed increase in mean
body weight and CD4 count. This was comparable with
both regimens (63 [77%, 95% CI: 67-85] in regimen
V and 35 [81%, 95% CI: 65-89] in regimen Va). It was
found that poor personal habits (tobacco, smoking, and
alcohol), WHO stage II1/IV condition, low baseline CD4
count and high baseline PVL were associated with poor

Table 1: Baseline characteristic of patients included in the study (n=126)

Parameter Regimen V Regimen Va Total (n=126)
(ZDV+3TC+TDF+LPV/r) (n=82) (3TC+TDF+LPV/r) (n=44)

Mean age (years) 39.2+9.3 40.319.5 39.619.4
Gender

Men 62 32 94

Women 20 12 32
Body weight (kg) 48.8+0.9 45.8+1.4 47.8+0.8
Personal habits (tobacco, smoking, alcohol) 33 17 50
Average time duration on first line therapy 38.3+14.7 37.1+12.2 37.9+13.9
(months)
CD4 count (cells/mmd) 136.6£13.3 99.7£14.5 123.7£10.1
PVL (copies/ml) 234778.0+67865.5 183326.8+£34285.7 216810.9145698.2
WHO clinical stage (no. of patients)

| (asymptomatic) 36 14 50

Il (weight loss <10%) 09 07 16

Il (weight loss >10%) 15 14 29

IV (Ol such as candidiasis) 22 09 31

ZDV=Zidovudine, 3TC=Lamivudine, TDF=Tenofovir, LPV/r=Boosted lopinavir, PVL=Plasma viral load, Ol=Opportunistic infections

Table 2: Comparison of mean CD4 count and mean increase in CD4 count at different
time interval in patients treated with second line antiretroviral therapy

Time period CD4 count (cells/mm?3)
Regimen Regimen Total (n=126)
V (ZDV+3TC+TDF+LPVIr) Va (3TC+TDF+LPVIr)
(n=82) (n=44)
CD4 count (mean+SEM) 95%
confidence interval
Baseline 136.6+£13.3 99.7+14.5 123.7£10.1
(110.18-162.99) (70.55-128.91) (102.64-142.33)
6 months 278.4+16.9* 280.4£19.1* 279.1£12.8*
(244.70-312.08) (241.81-319.01) (253.68-304.51)
12 months 340.8+13.9* 366.9+20.1*@ 349.9+11.5*

(313.05-368.51)
Increase in CD4 count (mean+SEM)
95% confidence interval
6 months
(115.6-174.4)
62.419.3 (22%)*
(43.9-80.9)

12 months (against 6 months value)

12 months (against baseline value)
(177.6-237.2)

141.8+14.8 (104%)*

204.2+15.0 (149%)**

(326.44-407.34) (327.20-372.59)

180.7+18.8 (181%)*
(140.5-216.4)
86.5+10.7 (31%)"
(65.0-108.0)

155.4+11.7 (126%)*
(133.5-179.8)
70.847.2 (25%)"
(56.6-85.0)
226.2+12.4 (183%)**
(202.9-252.0)

*P<0.0001 as compared to baseline, **P<0.0001 as compared to baseline, #P<0.0001 as compared to 6 months, ®P<0.05 as compared to regimenV at 12 months,
ZDV=Zidovudine, 3TC=Lamivudine, TDF=Tenofovir, LPV/r=Boosted lopinavir, SEM=Standard error of the mean
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Figure 1: Change in mean body weight of the human immunodeficiency
virus positive patients treated with second line antiretroviral
therapy (n = 126) V= Regimen V [zidovudine (ZDV) + lamivudine
(3TC) + tenofovir (TDF) + boosted lopinavir (LPV/r)] Va= Regimen Va
[3TC + TDF + LPV/r]

treatment outcome in terms of failure to achieve virological

suppression [Table 3].

Safety assessment and adherence

A total of 83 adverse drug reactions (ADRs) were
observed in 69 (55%) patients during the study period.
The most common ADR was dyslipidemia (57) followed
by anemia (9). Out of 83 ADRs, 55 were reported from
regimen V, while 28 were reported from regimen Va.
Out of 83 ADR reports, 66 were serious, while 17 were
non-serious according to WHO classification. All ADRs
were mild according to modified Hartwig and Siegel scale.
Causality assessment showed that majority of ADRs were
categorized as possible in nature (77) while 6 were doubtful
as per by WHO- Uppsala Monitoring Centre (UMC) scale.

The pill count showed that the majority of patients (94%,
95% CI: 89-97) on second line ART were adherent to the
treatment with more than 95% compliance. The number of
tablets to be consumed by each patient per day in regimen
V and Va was 7 and 5, respectively.

DISCUSSION

As HIV disease steps into third decade, there are more
number of patients living on lifelong ART and facing
the threat of drug resistance with subsequent treatment
failure. As the extent of ART in developing countries
continues, and the number of patients switching to second
line therapy will inevitably increase. Our study shows an
analysis describing the outcomes of 126 patients on second
line LPV/t-based ART regimens for 12 months treated at
public sector hospital in Ahmedabad, Gujarat state, India.
After 12 months of follow-up on second line regimens, all
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Table 3: Predictors of treatment outcome of
second line antiretroviral drugs in human
immunodeficiency virus positive patients (n=126)

Parameters Treatment success Treatment failure

(PVL<400 copies/ml) (PVL>400
(n=103) copies/ml) (n=23)

Gender

Male 77 17

Female 26 6

Mean age (years) 39.9+10.0 36.619.8

Personal habits 38 (37) 12 (52)

(tobacco, alcohol

and smoking) (%)

Mean duration of first 38.9 33.5

line ART (months)

Baseline WHO stage 47 (46) 13 (56)

I/IV condition (%)

Mean baseline body 48.0+0.9 47.0+1.8

weight (kg)

Mean baseline CD4 127.8+11.6 98.5+16.5

count (cells/mm3)
Mean baseline
PVL (copies/ml)

ART=Antiretroviral therapy, PVL=Plasma viral load

204956.8+52177.2 270986.8+91071.3

126 patients remained on treatment with no deaths or drop
outs. Of 126 patients, 103 had undetectable viral loads,
giving an 82% (95% CI: 74-88) treatment success rate.
A strong immune reconstitution (349.9 £ 11.5 cells/mm?)
with clinical improvement (body weight, WHO stage and
Ol) was observed at 12 months of follow-up on second
line ART regimens. The immunologic and virologic data
supports our observation that the patients were indeed
adhering well (>95%) despite high pill count (7 and 5) and
difficulties to store LPV /1.

Out of 126 patients, 60 had clinical failure while 116 and
117 had immunological and virological failure respectively
at the start of therapy. 40% patients were asymptomatic
at the time of enrolment indicating that clinical failure
manifest at late stage and is a poor indicator to diagnose
first line treatment failure.
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Our study showed that the most common age group
was 31-49 years followed by 15-30 years. Thus, nearly
82.5% of our patients belonged to the reproductive age
group (15-49 years). Secondly, the mean age of patients in
our study was higher (39.6 £ 9.4 years) as compared to studies
documented at Thailand, Médecins Sans Frontieres (MSF)
countties and South Africa (35 years).*'” There were more
men (74.6%) than women in our study indicating high HIV
prevalence among males. However, national data shows that
61% of the total HIV infected patients are men, which is
lower than our finding.")

At the time of initiation of second line ART regimen, the
CD4 count was lower and PVL was higher in our study as
compared to similar studies done at Thailand® and South
Africal'™ [Table 4]. These findings suggest that the time
duration between diagnosing treatment-failure to first line
regimen and switching to second line ART was very long in
our study. This delay may be due to limited resources and
predefined indicators to detect the treatment failure. The
National AIDS Control Organization (NACO) guidelines
defines virologic failure with PVL more than 10,000
copies/ml, while this is only more than 1000 copies/ml
in Thailand and South Africa [Table 4].%'%'* This delay
may result in immunological deterioration with severe, life
threatening Ols. This calls for reconsideration of treatment
failure definition to initiate second line ART. It has been
suggested by Ajose ¢f al., to initiate second line ART as
soon as the PVL is more than 400 copies/ml in second
line ART programs."’

The increase in CD4 count was more during first 6 months
of therapy, which continued up to 12 months, albeit at a
slower rate. Similar observation has been made by other
studies. Probably, LPV/r based regimen being more potent
cause rapid suppression of viraemia resulting into greater
increase in CD4 in the initial 6 months of second line ART.
Median increase in CD4 count at 12 months treatment was
higher as compared to similar studies done at Cambodia
and MSF countries (252 vs. 135 cells/mm?).”'¥ Thus, our
study observed better immunological outcome. However,
the viral suppression rate was comparable with other
studies [Table 4].1013.151¢]

Although second line ART regimen is well tolerated,
dyslipidemia and anemia need a close watch. Dyslipidemia
with protease inhibitors (PIs) has been reported to
be approximately 60% in various studies and the risk
increases with combination of Pls as compared to single
PLI""1 Anemia was reported in 11% patients receiving
ZDV-based regimen (regimen V). This is similar to existing
incidence (16.2%) of ZDV-induced anemia in Indian
patients.” However, high incidence of anemia mandates
close monitoring of patients receiving ZDV-based second
line ART.

An attempt to find out the relation between variables and
treatment failure (PVL more than 400 copies/ml) showed
that low baseline CD4 count low, WHO stage (II1/1V),
younger age and poor personal habits (smoking, alcohol
and tobacco) were associated with high incidence of

Table 4: Comparison of different parameters of human immunodeficiency virus positive patients on
second line antiretroviral therapy in different studies

Parameter Present Sungkanuparph Fox et al.,
study et al., 2007 2010 etal., 2011 etal.., 2012
(n=126) (n=98) (n=328) (n=70) (n=322) (n=370) (n=151) (n=109) (n=NA)

Country India Thailand South Africa Cambodia South Africa  MSF countries  South Africa Malawi -
Definition ~ >10,000 >1000 >1000 Unknown >1000 NA - - -
of VF
(copies/ml)
Baseline
CD4 count
(cells/mm?)
Baseline
PVL
(copies/ml)
Median - - - - - - - - -
increase in

CD4 count

(cells/mm?)

6 months 163.5 - 63 - - 90 - -
12 months 252 - 115 80 - 135 - 142 -
% patients 82 - 77 - - - 72 85.2 77
with

virological

suppression

at12

months

Ferradini Levison Pujades-Rodriguez Johnston Hosseinipour Ajose

etal.., 2008 etal., 2012 etal., 2010 etal., 2012

123.7 159 203.3 106 210 99 - - -

216,811 13,100 13,000 50,118 12,589 43,188 - - -

VF: Virological failure, PVL: Plasma viral load, MSF: Médecins Sans Frontiéres
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treatment failure. Low baseline CD4 count and baseline
WHO stage III/IV are indicators of poot immunological
and clinical status of the patients respectively. We observed
that 52% of patients having treatment failure had personal
habits (smoking, alcohol and tobacco) while it was less (37%)
among successfully treated patients. However, further studies
are required to correlate younger age and personal habits as
predictors of treatment failure of second line ART.

Thus, a good number of patients on second line ART
were followed-up for 12 months. Although it was an
observational, single center study, our findings are able
to establish the early treatment outcome of second line
ART and a few useful suggestions. The success rate
of second line ART regimen was 82%, which is quite
satisfactory and comparable with other second line ART
regimens. Second, it was found that both the regimen
were comparable in achieving viral suppression. Further,
improvement in body weight and CD4 count was
more in regimen Va as compared to regimen V. These
findings suggest that addition of ZDV to second line
regimen (3TC + TDF + LPV/r) provide no additional
benefit in terms of efficacy but instead increase the risk
of anemia and pill burden. Thus, omission of ZDV from
the second line regimen may be considered to reduce
financial burden to ART program. Third, definition
of first line treatment failure also needs revision for
continual viral suppression and effective management of
treatment-failure patients. Thus, it can be concluded
that the second line ART regimen has satisfactory eatly
treatment outcome with respect to immune reconstruction
and viral suppression. However, further research is needed
to determine if these early outcome can be sustained over
the following years of treatment.
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