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ABSTRACT

BACKGROUND

HIV infection is not the end of life. Anti-retroviral therapy (ART) effectively suppresses replication. But adherence to ART regimen
is therefore very vital. Any irregularity in following the prescribed regimen can lead to resistance to HIV drugs and therefore can

weaken or negate its effect.

MATERIALS AND METHODS

A retrospective descriptive study was done from the ART centre at Rajiv Gandhi Institute of Medical Sciences (RIMS), Ongole. Data
from case sheets was collected in a pre-designed format. This study was conducted from 2007 to 2017. Treatment failure is
identified by clinical and/ or immunological and confirmed by the virological criteria.

RESULTS

Among the total of 8119 patients, total first-line failures who were on second-line drugs were 254; hence, the prevalence of failure
of first-line anti-retroviral therapy being 3.12%. Out of the total first-line failures, 133 (52.4%) were males and 121 (47.6%) were
females. The mean age of the first-line failures was 37.52 * 10.41 years. Mean baseline CD4 count was 195.42 + 81.56 mm3.

CONCLUSION

The overall prevalence of first-line anti-retroviral therapy was found to be 3.12% with a slight male preponderance and majority
belonged to relatively younger age group. Constant monitoring and individual counselling on all aspects of the treatment would

play an important role.
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BACKGROUND
Recognised in 1980’s, HIV/ AIDS has rapidly established itself
throughout the world and is likely to endure and persist well
into the 21st century affecting tens of millions people.
According to Global recent estimates by World Health
Organisation (WHO), there were approximately 36.7 million
people living with HIV (PLHIV) at the end of 2016 with 1.8
million people becoming newly infected in 2016 globally.
54% of adults and 43% of children living with HIV are
currently receiving lifelong antiretroviral therapy (ART) and
estimated 20.9 million people living with HIV were receiving
ART by mid-2017.011
At National level according to estimates for the year 2016,
2.1 million people were living with HIV in India with
estimated 80,000 new HIV infections. HIV prevalence in
adults was 0.3%. During 2015 of the 2.1 million estimated
cases, 1.4 million (67%) were diagnosed as having HIV and of
these 7,47 and 175 (50%) were on ART.[23]
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HIV infection is not the end of life. People can lead a
healthy life for a long time with appropriate medical care.
Anti-retroviral therapy (ART) effectively suppresses
replication, if taken at the right time. Successful viral
suppression restores the immune system and halts onset and
progression of disease as well as reduces chances of getting
opportunistic infections. Medication thus enhances both
quality of life and longevity. But adherence to ART regimen is
therefore very vital in this treatment. Any irregularity in
following the prescribed regimen can lead to resistance to
HIV drugs and therefore can weaken or negate its effect.[45]

Limited studies have been documented on the failures of
first-line anti-retroviral therapy and hence the present study
has been designed with an objective to determine the
prevalence of failure of first-line anti-retroviral therapy in the
study area.

MATERIALS AND METHODS

A retrospective descriptive study was done from the ART
centre at Rajiv Gandhi Institute of Medical Sciences (RIMS),
Ongole. This centre follows guidelines of National AIDS
Control Organisation (NACO) for treatment of HIV patients.
Data from case sheets was collected in a pre-designed format.
This study was conducted from 2007 to 2017.

Data abstraction format contained patient demographics,
baseline characteristics, treatment related data and
treatment failure related information. Inclusion criteria were
patients aged more than 15 years of age and on anti-
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retroviral therapy for at least six months and above. Patients
who were on alternative first-line therapy, lost for follow-up,
infected with HIV 2 and expired were excluded from the
study.

According to the NACO guidelines, first-line ART is the
initial regimen prescribed for an ART naive patient when the
patient fulfils national, clinical and laboratory criteria to be
initiated on ART. (Current NACO treatment guidelines for
first-line ART recommend three drug combination therapy
from 2 classes of ARV drugs for initial treatment, i.e. 2 NRTI +
1 NNRTI).[6]

Second-line ART is the subsequent regimen used in
sequence immediately after first-line therapy has failed.
(Current NACO treatment guidelines recommend use of
Ritonavir-boosted protease inhibitors (bPIs) supported by
two agents from the NRTI class, of which at least one should
be new.

Treatment failure refers to the loss of antiviral efficacy to
current regimen and it triggers the SWITCH of the entire
regimen from First-to-Second line.[6]

It is Identified by Clinical and/ or Immunological and

Confirmed by the Virological Criteria-

a. Clinical Failure: New or recurrent WHO stage 4
condition, after at least 6 months on ART.

b. Immunological Failure: Fall of CD4 count to pre-
therapy baseline (or below), 50% fall from the on-
treatment peak value, persistent CD4 levels below 100

cells/ mm3.

c. Virological Failure: Plasma viral load >1,000
copies/mL.

Statistical Analysis

Collected data from white cards was entered into Microsoft
Excel 2010 version. Data was presented in percentages and
proportions. Bar diagrams and pie charts were used to
represent the data.

RESULTS

A total of about 21,000 people living with HIV (PLHIV) were
registered at the ART centre in the study period, of which
8119 patients are alive on first-line anti-retroviral drugs. Out
of whom 3557 were males and 4562 females, rest of the
people were dropouts due to various reasons. Some expired
and some were transferred to other centres.

One of the core objectives of the present study was to
determine the overall prevalence of failure of first-line anti-
retroviral therapy. Among the total 8119 patients, total first-
line failures who were on second-line drugs were 254; hence,
the prevalence of failure of first-line anti-retroviral therapy
being 3.12%. Non-failures of ART in the present study were 7,
865 patients with a percentage of 96.88%. This indicates that
first-line ART is effective in the treatment provided taken
regularly and maintaining adherence.

Out of the total first-line failures, 133 (52.4%) were males
and 121 (47.6%) were females.

The mean age of the first-line failures was 37.52 + 10.41
years. Mean age among males was 37.5 * 10.4 years and
among females was 36.5 + 9.7 years.

Among the first-line failures, the mean duration of anti-
retroviral therapy in months was 82.34 + 11.5 months.
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Graph 1. First-Line Failures of Anti-Retroviral Therapy

Females
47.6% Males

52.4%

Graph 2. Gender-Wise distribution of First-
Line Failures of ART

With regards to baseline CD4 count of 254 patients,
majority (38.2%) of patient’s CD count was in the 101 - 200
range followed by > 200 group (33.1%). Mean baseline CD4
count was 195.42 + 81.56 cells/mms3.

CD4 counts were regularly monitored and the recent CD4
count showed the following findings: Mean recent CD4 count
was found to be 156.61 * 147.30 cells/mm3. One-thirds
(36.3%) were in the range of 101 - 200 CD4 cells followed by
22% in < 50 and > 200 cells range group.

Baseline CD4 Count (cells/mm3) No. (%)
<50 31 (12.2%)
50-100 42 (16.5%)
101-200 97 (38.2%)
>200 84 (33.1%)
Table 1. Baseline CD4 Count among First-Line Treatment
Failures of ART

Mean baseline CD4 count= 195.42 + 81.56

Viral load assessment was done at the time of State AIDS
Clinical Expert Panel (SACEP) assessment (baseline). Mean
viral load was found to be 203713.21 + 749687.1.

Initiation of second-line ART regimen among first-line
failures of ART:

With regards to type of second-line Anti-Retroviral
Therapy, which was initiated among first-line failures found
that majority (88.2%) were started on the Tenofovir 300 mg
+ Tab. Atazanavir 300 mg, Tab. Ritonavir 100 mg each tab to
be taken once daily simultaneously (TL + ATV/r).
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ZL + ATV /r combination of Zidovudine + Lamivudine and
Atazanavir 300 mg, Tab. Ritonavir 100 mg was given in 6.3%
(n=16) and 5.5% (n= 14) were kept on Atazanavir/ Ritonavir
(ATV/ r) + Abacavir/Lamivudine (ABC/3TC) combination.

ART Regimen No. (%)
TDF/TL+ATV/r 224 (88.2%)
ABC+3TC+ATV/r 14 (5.5%)
ZL+ATV/r 16 (6.3%)

Table 2. Second-Line ART Regimen initiated
among First-Line Failures of ART

DISCUSSION

The identification and management of first-line ART failure is
a key challenge for reducing burden of HIV in resource
limited countries like India and also financial constraints
have to be taken into consideration.

The present study has been done to determine the
prevalence of failure of first-line anti-retroviral therapy in
ART centre at Rajiv Gandhi Institute of Medical Sciences
(RIMS), which is a tertiary level hospital in Ongole, Prakasam
district of Andhra Pradesh.

Prevalence of Failure of First-Line Anti-Retroviral
Therapy

In the present study, the overall prevalence of failure of first-
line anti-retroviral therapy was found to be 3.12%.

In concurrence to the present study, similar kind of study
done by Biset Ayalew et al (2016)"] in Northwest Ethiopia
found a total of 4.1% patients who were found to have
treatment failure.

But in contrast to the study findings, study by Seshaiah
KV et al (2015)I8 in six districts of Andhra Pradesh
documented a prevalence of first time ART to be only 0.47%,
indicating the efficacy of first-line ART.

A higher prevalence of first-line ART failure was noted in
a study from South India by Kumarasamy N et al (2006)];
wherein 14% patients experienced treatment failure.

Other studies in various geographical areas found varied
prevalence. Study by Dragsted et al (2004)[10] reported that
the incidence of treatment failure at 12 months was 11.6 per
100 person-years of follow-up and that reduced over time.
Study by HM Jaka et al (2009)[11] observed a prevalence of
treatment failure to be 62/362 (17.1%) with mean duration
follow-up of 29 months.

Among Failed patients, the Mean Durability of First Line
Rajasekaran et al (2007)[12] reported in their study that
cumulative incidence of treatment failure among 1370
patients was 3.9%.

TREAT Asia HIV Observational Database (TAHOD)I13I
showed that the rate of clinical failure was 7.3 per 100
people-years.

With regards to gender distribution, there was a slight
male preponderance observed in the present study with
52.4% failures compared with 47.6% females. Similar
findings were found in Seshaiah KV et al (2015),[8] where a
higher incidence of first-line ART failures among males were
compared to females.
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In contrast, Biset Ayalew et al (2016)[7 observed that
nearly three out of five (60.3%) patients were females.

In the present study, age distribution found a relatively
younger age group with a mean of 37.52 years among the
first-line failures. Similar results were seen in Biset Ayalew et
al (2016),l71 where majority (50.9%) belonged to 31 - 45
years’ age group and 41.2% in 18 - 30 years’ age group.

The mean baseline CD4 count in the present study was
195.42 + 81.56 cells/mm3, which was similar to baseline
mean CD4 cells of 212.7 cells/mms3. In Biset Ayalew et al
(2016)171 study and also in HM Jaka et al (2009),[11 where
mean baseline CD4 count was 121 cells/pL.

Limitations of the Study
Since the study was retrospective, the accuracy of findings
was completely dependent on data in the case records.

CONCLUSION

The overall prevalence of first-line anti-retroviral therapy
was found to be 3.12% with a slight male preponderance and
majority belonged to relatively younger age group. Good
adherence to anti-retroviral therapy is the key for the
prevention of drug resistance and proper cure of the patient.
Constant monitoring and individual counselling on all aspects
of the treatment would play an important role.
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