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The Incidence and Risk Factors of Virologic Failure
In HIV-infected Patients Receiving the First
Regimen of Antiretroviral Therapy
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ABSTRACT
Background: Since antiretroviral therapy (ART) has been widely available in Thailand, the survival and
quality of life among HIV-infected patients are markedly improved. However, some patients experience
virologic failure and HIV drug resistance has developed. Currently, the data of the incidence of virologic
failure and its associated factors in Thailand is still limited.
Methods: A retrospective cohort study was carried out among HIV-infected patients who were initiated
with ART during 2006-2007 at Ramathibodi Hospital and had followed up at least for a year. The incidence
of virologic failure and the associated factors were assessed.
Results: There were 110 patients with mean (SD) age of 38.6 (10.6) years and 51.8% were males. Median
(IQR) baseline CD4 was 63 (21-186) cells/fmm?3. Of all, 98.2% received NNRTI-based regimens in which
95.3% were nevirapine-based regimens. Stavudine/lamivudine and zidovudine/lamivudine were the most
common nucleoside reverse transcriptase inhibitor (NRTI) backbones of the regimens. During a median
(IQR) follow-up duration of 44.3 (35.8-50.2) months, 26 (23.6%) patients developed virologic failure. The
incidence of virologic failure was 6.96/100 person-years. From Kaplan-Meier analysis, the probabilities of
virologic failure at 6, 12, 24, 36, and 48 months of first regimen ART were 1.9%, 5.4%, 13.6%, 20.1%, and
22.0%, respectively. From Cox proportional hazard model, only poor adherence was significantly associated
with virologic failure [hazard ratio 2.028; 95%Cl, 1.050-3.922; p=0.035]. Demographics, baseline CD4 and
type of regimen were not associated with virologic failure (p>0.05).
Conclusions: Incidence of virologic failure of the first regimen ART is 6.96/100 person-years and the rate
is higher over time. Poor adherence is the only factor associated with virologic failure, regardless of baseline
CD4 and ART regimens. Intervention to improve the adherence on ART in this population is essentially
needed. Education for better adherence and its importance should be continuously performed. (J Infect
Dis Antimicrob Agents 2011;28:161-68.)
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INTRODUCTION

HIV infection has become a global pandemic for
more than two decades. According to “Global Report
AIDS/HIV Epidemic 2009” from World Health
Organization, 33.3 million people are living with HIV
and Sub-Saharan Africa and South and South-East Asia
are the two regions that have the highest HIV
prevalence, with 22.5 and 4.1 million people infected,
respectively.! Following the widespread use of
combined antiretroviral therapy (ART), the incidence
of AIDS-defining condition, opportunistic infection,
progression to AIDS and death are markedly declined.4
ART is now considered as a standard treatment of HIV
infection. Estimated number of people receiving ART
in December 2009 is 5,254,000 persons, which are about
36% global coverage.'> After rapid scaling up of ART
worldwide, treatment failure and HIV drug resistance
have become common problems. The development of
HIV drug resistance limits the efficacy of ART.
Continued viral replication in the presence of drug
pressure allows for the progressive accumulation of
mutations that can lead to virologic failure and
subsequent treatment failure.*!

Further concerns for emerging treatment
failure are increased direct and indirect health costs
associated with the need to use more costly second-
line treatments for the patients, the spread of resistant
strains of HIV and the need to develop new anti-
HIV drugs. Thailand as a resource-limited country
has started a National AIDS Program since 2002
which results in the 50-80% ART coverage according
to the World Health Organization Report in 2009.%
Some patients have experienced treatment failure
during rapid scaling up of ART. However, we still
lack the data of incidence of treatment failure in
HIV-infected patients who are treated with the first
regimen of ART in Thailand. This information
would be very helpful for the national plan of ART
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particularly during preparation of the second regimen,
as well as improving HIV care in Thailand. This
study was aimed to determine the incidence and risk
factors of virologic failure in HIV-infected patients
receiving the first regimen of ART in Thailand.

PATIENTS AND METHODS

The design of the present study is a retrospective
cohort study. HIV-infected patients who had been
initiated ART between 2006 and 2007 in Ramathibodi
Hospital and had followed up for at least a year were
included. Medical records and related laboratory
results were reviewed. The following data was
collected: patient demographics and baseline data (age,
sex, nationality, marital status, occupation), medical
history (underlying disease, current medication,
opportunistic infection, mode of HIV transmission),
laboratory data including CD4 cell count and HIV viral
load before and after ART initiation, ART regimen,
adherence to ART, date of virologic failure and date
of last follow-up. The definition of virologic failure is
the event of any detectable HIV viral load (>50
copies/mL) after ART initiation for more than 6
months or any event of rebound HIV viral load (>50
copies/mL) in previously complete suppression. The
endpoint of the study is virologic failure. The study
was approved by the institutional review board.

We used SPSS version 16.0 (SPSS Inc.,
Chicago, lllinois, U.S.A) for statistical analysis. Mean
(£ standard deviation, SD), median (interquartile
range, IQR) and frequencies (%) were used to
describe patients’ characteristics. The incidence of
virologic failure was determined with standard
method. Kaplan-Meier curve was used to analyze
the probability of virologic failure and Cox proportional
hazard model was used to determine the risk factor
of virologic failure. A p-value at <0.05 was
considered statistically significant.
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RESULTS

We included 110 HIV-infected patients who
had been initiated the first ART regimen between
2006 and 2007 in Ramathibodi Hospital. The mean
(SD) age was 38.6 (10.6) years and 51.8% of
patients were males. Median (IQR) baseline CD4
was 63 (21-186) cells/rmm3. Of all, 84 (76.4%)
patients were in virologic success group and the
others were in virologic failure group. The baseline
characteristics including age, sex, occupation, marital
status, health insurance and CD4 cell count of the
two groups were similar, as shown in Table 1. Only
patients’ adherence to ART was significantly
different between the two groups (p = 0.011). Of
all, 108 (98.2%) patients received non-nucleoside
reverse transcriptase inhibitor (NNRTI)-based
regimens in which 103 (95.4%) patients were
nevirapine-based regimens. Stavudine/lamivudine
and zidovudine/lamivudine were the most common
NRTI backbones of the regimens with 91.8% of
prescription. The other NRTI backbones in the
present study included didanosine/lamivudine (2.7%)
and tenofovir/lamivudine (5.5%).

During a median (IQR) follow-up duration of
44.3 (35.8-50.2) months, 26 (23.6%) patients
developed virologic failure. The incidence of virologic
failure was 6.96/100 person-years. From Kaplan-
Meier analysis (Figure 1), the probabilities of
virologic failure at 6, 12, 24, 36, and 48 months of
the first regimen of ART were 1.9%, 5.4%, 13.6%,
20.1%, and 22.0%, respectively. When patients
were categorized into two groups according to the
good or poor adherence, the probability of virologic
failure was significantly higher in patients with poor
adherence (Figure 2, log-rank test, p = 0.005). From
Cox proportional hazard model, only poor adherence
was significantly associated with virologic failure
[hazard ratio 2.028; 95% Cl, 1.050-3.922; p = 0.035].
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Demographics, baseline CD4 cell count and type of
regimen were not associated with virologic failure
(p > 0.05).

Of 26 patients with virologic failure, 13 had
been tested for HIV genotypic resistance assay.
NRTI and NNRTI resistance were observed in
61.5% and 66.7%, respectively. Lamivudine was
the most common NRTI resistance (61.5%), followed
by abacavir (15.4%), stavudine (15.4%), zidovudine
(15.4%), didanosine (7.7%) and tenofovir (7.7%).
Efavirenz and nevirapine resistance were detected
in 66.7% of patients whereas etravirine resistance
was found in 42.9% of patients. Protease inhibitor
(PI) resistance was found to be only “possible
resistance” to tipranavir (15.4%) and resistance to
fosamprenavir (15.4%) due to the polymorphism of
HIV subtype A/E.

DISCUSSION

As one of the resource-limited countries with
rapid ART scaling up, Thailand has inevitably
encountered the treatment failure and HIV drug
resistance problem, as seen in many countries. The
incidence of virologic failure with the first regimen of
ART in the present study is 6.96/100 person-years and
the rate is higher over time. Poor adherence is the
only factor associated with virologic failure, regardless
of demographic data, baseline CD4 and ART regimens.
Adherence is the most contributed factor associated
with treatment failure, corresponding with many
previous studies.t”>* Other possible factors which have
been reported to be associated with treatment failure
in previous studies are baseline plasma HIV viral load
level'®* and NNRTI-based regimen.?® From the present
study, the significance of these two factors was not
demonstrated since almost all patients received NNRTI-
based regimens and HIV viral load was not routinely
performed at baseline in clinical practice among
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Table 1. Baseline demographics of 110 study patients.

Characteristics Total Virologic success Virologic failure P value
(n=110) (n=84) (n=26)
Sex, number (%) 0.654
Male 57 (51.8) 45 (53.6) 12 (46.2)
Female 53 (48.2) 39 (46.4) 14 (53.8)
Age, years, mean (SD) 38.6 (10.6) 38.8 (10.1) 37.9 (12.1) 0.727
Occupation, number (%) 0.137
Freelance 33 (30) 29 (34.5) 4 (15.4)
Officer 30 (27.3) 25 (29.8) 5 (19.2)
Housework 13 (11.8) 9 (10.7) 4 (15.4)
Merchant 13 (11.8) 7 (8.3) 6 (23.1)
Employee 11 (10) 8 (9.5) 3 (11.5)
Student 6 (5.5) 4 (4.8) 2 (7.7)
Business 3 (2.7) 2 (2.4) 1(3.8)
Agriculture 1(0.9) 0 (0) 1(3.8)
Marital status, number (%) 0.395
Single 48 (43.6) 38 (45.2) 10 (38.5)
Married 51 (46.4) 38 (45.2) 13 (50)
Widow 7 (6.4) 4 (4.8) 3 (11.5)
Divorce 4 (3.6) 4 (4.8) 0 (0)
Health insurance, number (%) 0.492
Universal coverage 49 (38.2) 34 (40.5) 8 (30.8)
Social security 13 (11.9) 8 (9.6) 5 (19.2)
Government employee 45 (40.9) 35 (41.7) 10 (38.5)
Self-payment 10 (9.1) 7 (8.3) 3 (11.5)
Baseline CD4 cell count, 63 (21-186) 51 (22-183) 94 (15-192) 0.854

cells /ul, median (IQR)

ART regimen, number (%) 1.000
NNRTI-based 108 (98.2) 82 (97.6) 26 (100)
Pl-based 2 (1.8) 2 (2.4) 0 (0)
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Table 1. (Continued) Baseline demographics of 110 study patients.

Characteristics Total Virologic success Virologic failure P value
(n=110) (n=84) (n=26)

NRTI backbone, number (%) 0.655
d4T+3TC 58 (52.7) 43 (51.2) 15 (57.7)
AZT+3TC 43 (39.1) 33 (39.3) 10 (38.5)
dd1+3TC 3(2.7) 2 (2.4) 1 (3.8)
TDF+3TC 6 (5.5) 6 (7.1) 0 (0)

Adherence, number (%) 0.011
Good 55 (50.0) 48 (57.1) 7 (26.9)

Poor 41 (30.3) 26 (31) 15 (57.7)
Unknown 14 (12.7) 10 (11.9) 4 (15.4)
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Figure 1. Kaplan-Meier analysis showing proportion of patients free from virologic failure.
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Figure 2. Kaplan-Meier analysis showing proportion of patients free from virologic failure

categorized by adherence.

resource-limited settings. The reason of virologic
failure in non adherence group could be explained with
the selection pressure during suboptimal plasma drug
level, which was not fully suppressive of viral
replication.

HIV drug resistance among patients who had
virologic failure in the present study has demonstrated
the common patterns of treatment failure with
NNRTI-based regimen.
NRTIs particularly lamivudine are exclusively observed

Resistance to NNRIs and

in patients failing NNRTI-based regimen.?® However,
the early detection of treatment failure with regular
HIV viral load monitoring in the present study showed
the lower rate of both NNRTI and lamivudine
resistance.

There are some limitations in the present study.
First, the nature of retrospective cohort design may
have incomplete medical records, the difference of
timing for monitoring of laboratory investigation and
some results were missing. Second, the study consisted
of arelatively small sample size. However, the sample
size is enough to demonstrate the relevant risk factor
of virologic failure. Another question that arises after
this study is what factor is associated with poor
adherence. The answer may lead to the appropriate
intervention and policy construction to eliminate
treatment failure among Thai patients. To answer this
question, further prospective study should be conducted.

In conclusion, incidence of virologic failure of the
first regimen ART is 6.96/100 person-years and the
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rate is higher over time. Poor adherence is the only
factor associated with virologic failure, regardless of
baseline CD4 and ART regimens. To solve treatment
failure problems, intervention to improve the adherence
on ART in this population is essentially needed.
Education for better adherence and its importance
should be continuously performed. One study has
proposed to reduce the number of pills and daily doses
received?!, which corresponds with Thai combined pills
called “GPOVIR-S” and “GPOVIR-Z”, but the
problem is still not completely resolved. We propose to
construct the adherence assessment system and
increase viral load surveillance frequency in national
guideline from yearly viral load level to twice a year
for early detection of treatment failure.
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