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Abstract

Objectives: Despite the successes of treatment with antiretroviral therapy in reducing morbidity and mortality among
HIV-infected patients, long-term sustainability of the initial regimen has become challenging. Therefore, this study is aimed
to address pattern of and reasons for change of antiretroviral therapy regimens among HIV/AIDS patients at Jugel Hospital,
Eastern Ethiopia.

Methods: A retrospective cross-sectional study was conducted to review medical records of 220 patients who had been on
treatment and experienced regimen change at least once from September 2006 to August 2016. Structured data abstraction
format was customized from World Health Organization guideline. Data were entered in Epi-data version 3.1, and exported
to and analyzed with Statistical Package for Social Sciences version 20. Following descriptive statistics, binary logistic regression
was run to determine the association between selected variables and second-time regimen change.

Results: The mean age of patients was 37.6 (=8.9) years and 62.3% of them were female. Majority of the patients were presented
to the hospital with World Health Organization clinical stage Il (59.1%) and CD4 count below 200 cells/mm? (68.6%). The mean
duration of stay on initial regimen was found to be 3.26 (*1.92) years. The average number of initial regimen changes per year
was 22 (*11.28). In two-thirds (66.36%) of the patients, their initial regimen was changed to tenofovir disproxil fumarate—based
alternatives. The most-frequent reason for initial regimen change was toxicity (32.3%). Among those who experienced the
regimen change for the first time, the prevalence of second-time regimen change was found to be 18.18%. Patients who had
been taking tuberculosis treatment along with antiretroviral therapy were more likely to get their regimen changed for the
second-time compared to those who were not infected with tuberculosis (adjusted odds ratio: 3.40; 95% confidence interval:
|.87—-6.47). Besides, patients who were on zidovudine-based (adjusted odds ratio: 0.26; 95% confidence interval: 0.33—0.47) and
tenofovir disoproxil fumarate—based regimens (adjusted odds ratio: 0.03; 95% confidence interval: 0.01-0.12) were less likely to
get their regimen changed for the second-time compared to those who were on stavudine-based regimens.

Conclusion: The majority of the patients had their treatment regimen changed because of drug-related toxicities, treatment
failure, and comorbid conditions. Some regimen changes might be attributable to failure of either hospital supply system or
patient-related factors which would have been prevented considering limited number of treatment options. There must be
consideration of risks and benefits prior to changing a particular regimen.
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Introduction

Since 2005, the number of new HIV/AIDS cases each year
has dropped 22%, the global HIV/AIDS death rate declined
52%, and 20.9 million people are now on ART.! These his-
toric gains were made, in part, because of the extraordinary
amount of resources made available to fight HIV/AIDS.
Despite successes of treatment with ART in reducing mor-
bidity and mortality among HIV-infected patients, long-term
sustainability of the initial therapeutic regimen has become
challenging.? The HIV-infected people once start the treat-
ment, they are supposed to remain on the treatment through-
out their life-time.3 However, at least one of the medications
in the initial ART regimen has been changed due to various
reasons involving toxicities, treatment failure, and poor
adherence or simplification, among others.* The pattern of
the ART regimen change also varies over time.® For instance,
estimated probabilities of changing at least one medication
during periods of therapy cumulatively increased with dura-
tion of stay on the therapy.” However, early medication
change within 2months of ART initiation was reported in
many patients,® and the primary reason for the initial regi-
men change was toxicity or intolerance.>’ Similarly, ART
regimen change during the first year of initial therapy is
mostly due to toxicities.!” Among the regimens initiated, sta-
vudine (d4T)/lamivudine (3TC)/nevirapine (NVP) is the
regimen with the foremost experience of change.10-12

As per the World Health Organization (WHO) guideline,
first-line ART regimen should mainly consist of two nucleo-
side reverse-transcriptase inhibitors (NRTIs) plus a non-
nucleoside reverse-transcriptase inhibitor (NNRTI). From
which, tenofovir disoproxil fumarate (TDF) with 3TC or
emtricitabine (FTC) and efavirenz (EFV) as a fixed-dose
combination is recommended as the preferred option to initi-
ate ART. In the year 2010, WHO updated a guideline empha-
sizing the withdrawal of d4T use from first-line regimens
because of its well-recognized metabolic toxicities.!3-15

ART, as a healthcare program, is run by various stake-
holders including governmental and non-governmental
organizations. Despite collaboration of stakeholders for
effectiveness of the program, it is facing new challenges
from different perspectives, and regimen change is the key
among the challenges. Although moving away from medica-
tions with poor safety profiles (e.g. d4T) could improve regi-
men tolerability,>> a regimen change from preferred first-line
to second-line of therapy could narrow the opportunities of
treatment for optimal patient outcomes. Protease inhibitor-
based ART regimens, for instance, are second-line regimens
in adults and were found to be associated with increased
rates of discontinuation and treatment failure.!¢ Therefore, it
seems logical to evaluate reasons behind regimen change in
order to preserve treatment options for the patients.6
Operationally, changes in policy or guideline and hence in
medication(s) of a regimen could be made as a solution to
improve patient outcomes. Hence, this study is aimed to
assess the patterns of and reasons for ART regimen change

among adult HIV/AIDS patients on treatment follow-up at
Jugel Hospital (JH) HIV clinic.

Methods
Study setting, design, and period

This study was carried out in JH’s HIV clinic in Harar which
is located 526 km away from the capital of Ethiopia, Addis
Ababa to the East. JH has three main wards including medi-
cal, surgical and gynecology, and obstetrics wards. Besides,
it provides service for medical, gynecology, eye, dental, and
pediatric outpatient departments. It also has HIV and tuber-
culosis (TB) clinics. The hospital has also a suitable record-
keeping system for HIV/AIDS patients following their
treatments. Hospital-based cross-sectional study was
employed to determine pattern of and reasons for ART regi-
men change among adult HIV/AIDS patients. The study was
conducted from 1 June to 15 July 2017.

Population and inclusion/exclusion criteria

Adult HIV/AIDS patients (aged 15years and above) who
had been on the ART follow-up and who had experienced at
least one regimen change at the HIV clinic of the hospital
from September 2006 to August 2016 were considered as
the study population. In this study, the d4T-based ART regi-
men was included to consider changes other than d4T within
the regimen. In the d4T-based regimens (e.g. d4T/3TC/NVP
and d4T/3TC/EFV), the change due to other drugs (NVP or
EFV) were considered. However, exclusive change of d4T
in the regimen (e.g. d4T/3TC/NVP — AZT/3TC/NVP) was
not considered because of the official withdrawal of it by
WHO with obvious reasons in 2010.'%15 Majority of the
changes related to d4T was found unregistered due to such
interventions.

Sample size determination and sampling
techniques

To increase the representativeness and power of the sample
size, it is worth-mentioning that all eligible medical records
of HIV/AIDS patients served at the HIV clinic of the hospi-
tal from September 2006 to August 2016 were included.
Therefore, 220 medical records were taken as a final sample
size and no sampling technique was employed as all eligible
records were considered based on the inclusion and exclu-
sion criteria.

Variables and measurements

The study included only patients whose regimen had been
changed for at least once. The outcome (response) variable
was considered as regimen change. Socio-demographic
characteristics (age, sex, marital status, and educational
status), and clinical- and treatment-related characteristics
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(TB treatment, CD4 count, and types of ART regimen) of
HIV/AIDS patients were considered as a predictor (inde-
pendent) variables.

Data collection tool and process

Every relevant datum was abstracted from the medical
records of HIV/AIDS patients whose regimen had been
changed ART within the window of the review period.
Thereafter, it was recorded into data collection checklist
designed and customized from the WHO guideline.'* The
data abstraction format included socio-demographic charac-
teristics, clinical and immunological characteristics, and pat-
terns of and reasons for first- and second-time regimen
change. The checklist was prepared in such a way that the
second-time regimen change was recorded with the same pro-
cedure followed for the initial regimen change. Two health-
care professionals (one pharmacist and one Nurse) working
in the hospital were recruited and trained about the purpose
and methods of data collection prior to the actual study.

Data quality control

Pretest was conducted in Hiwot Fana Specialized University
Hospital, found in the same town, by taking 25 medical
records (11.36%) of HIV/AIDS patients who had experi-
enced regimen change at least once to ensure feasibility of
the data collection format in resource limited settings.
Necessary amendment was made accordingly on the format
considering temporal and spatial differences. Data cleaning
was also performed on daily basis. In addition, focused train-
ing was given for data collectors for better data acquisition.

Data processing and analysis

Data were entered in to Epi-data version 3.1 and exported to
and analyzed with Statistical Package for Social Sciences
(SPSS) version 20 (IBM Statistics, Armonk, NY, USA).
Descriptive statistics (frequency and percentage distribu-
tion) was utilized to summarize socio-demographic, anthro-
pometric, and clinical characteristics, as well as patterns of
and reasons for ART regimen changes. Binary logistic
regression analysis was performed to identify the association
of some categorical variables with second-time regimen
change. The covariate with p-value less than 0.25 by bivari-
ate analysis was retained for the subsequent multivariate
analysis. Significant association was declared at p-values
less than 0.05 with 95% confidence level.

Results

Socio-demographic characteristics

In total, 220 eligible medical records of ART were reviewed
to evaluate regimen change within the 10years period. As

Table I. Socio-demographic, anthropometric, and clinical
characteristics of HIV/AIDS patients who changed their initial ART
regimen at Jugel Hospital from September 2006 to August 2016.

Characteristics Frequency
(%)
Age (years), 15-30 18 (8.2)
mean=37.6 3045 121 (55.0)
(+8.9) 45-60 64 (29.1)
>60 17 (7.7)
Sex Male 83 (37.7)
Female 137 (62.3)
Marital status Single 35 (15.9)
Married 109 (49.5)
Divorced 48 (21.8)
Widowed 28 (12.7)
Educational No formal education 41 (18.6)
status Primary 95 (43.2)
Secondary 70 (31.8)
Higher education 14 (6.4)
Weight on ART <45 48 (21.8)
initiation (kg) 45-55 95 (43.2)
>55 77 (35.0)
WHO clinical I 26 (11.8)
staging I 22 (10.0)
I 130 (59.1)
\% 42 (19.1)
Baseline CD4 <200 I51 (68.6)
count 200-350 47 (21.4)
(cell/mm?) 350-500 14 (6.4)
>500 8 (3.6)
Latest CD4 <200 21 (9.5)
count 200-350 35(15.9)
(cell/mm?3) 350-500 52 (23.6)
>500 112 (50.9)
Latest viral load ND 182 (82.7)
(copies/dL) 50-1000 2(0.9)
1000-10,000 4(1.8)
>10,000 5(23)
Not examined 27 (12.3)
TB during initial Yes 52 (23.64)
change No 168 (76.36)
Ol prophylaxis No prophylaxis 7 (3.2)
during initial INH 8 (3.6)
regimen change Cotrimoxazole 92 (41.8)
(n=220) Cotrimoxazole and INH 113 (51.4)
Ol prophylaxis No prophylaxis 5(12.5)
during second INH 7 (17.5)
regimen change Cotrimoxazole 7 (17.5)
(n=40) Cotrimoxazole and INH 21 (52.5)

ART: antiretroviral therapy; WHO: World Health Organization; Ol: oppor-
tunistic infections; ND: not detectable; INH: isoniazid; TB: tuberculosis.

summarized in Table 1, majority (n=121, 55%) of the
patients were between the ages of 30—45 years (mean=37.6,
standard deviation (SD)=8.9). Besides, large proportion of
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Figure 1. Distribution of initial regimen change from September 2006 to August 2016.

patients who experienced change of regimen for at least once
were female (n=137, 62.3%), married (n=109, 49.5%), and
attended the primary education (n=95, 43.2%) (Table 1).

Clinical characteristics

The majority (n=130, 59.1%) of patients were at WHO clin-
ical stage III during initiation of ART. The baseline CD4
count was less than 200 cells/mm? for most of the patients
(n=151, 68.6%); however, in larger proportion of patients,
the latest CD4 count and latest viral load were found to be
greater than 500 cells/mm? (n=112, 50.9%) and undetecta-
ble (n=182, 82.7%), respectively. Moreover, TB treatment
was observed in some patients during the regimen change in
the review period. Larger proportion of patients were taking
cotrimoxazole and isoniazid prophylactic therapy concur-
rently in the first- (n=113, 51.4%) and second-time regimen
change (n=21, 52.5%) (Table 1).

Distribution patterns of initial ART regimens

There was lower level of regimen change early (2006 to
August 2009) and gradually increased around the mid of the
review period (September 2009 to August 2012). However,
in the late review period, the level of regimen change started
to decline and remain stable thereafter. The average number
of patients whose regimen had changed per year was found
to be 22 with SD of +11.28 (Figure 1). Besides, majority
(37.7%) of the patients took their initial ART regimen for
2—4years (mean, 3.26 = 1.92) followed by those who took
for less than 2 years (32.7%) (Figure 2). Concerning the ini-
tial ART regimens, almost three-fifths (n=135, 61.35%) of
the patients were initiated with d4T-based regimens. The
d4T-based regimen mainly contained NNRTTIs of either NVP
(d4T/3TC/NVP) or EFV (d4T/3TC/EFV). The vast majority
of patients were taking d4T/3TC/NVP regimen (n=118,

Percent
N
1S}

Duration of initial ART before first change

Figure 2. Duration of patients on initial ART regimen in years
among HIV/AIDS patients in JH from September 2006 to August
2016.

53.63%), whereas small number of patients was on TDF-
based regimens during initiation (Table 2).

Patterns of ART regimen changes

Generally, two-thirds of patients (n=146, 66.36%) had their
initial regimen changed to TDF-based regimens. Two of the
regimens were first-line (TDF/3TC/EFV, 50.45% and
TDF/3TC/NVP, 8.82%) and the remaining were second-line
TDF-based alternatives (TDF/3TC/LPV/r, 6.36% and
TDF/3TC/ATZ/t, 1.36%). Small number of patients (n=7,
3.18%) had their initial regimen changed to second-line ABC-
based regimen directly. During the review period, a change
from other regimens (zidovudine (AZT)- or TDF-based) to
d4T-based was considered. Similarly, the interchangeable use
of either NNRTIs (NVP and EFV) in d4T-based regimen was
considered. Before 2010, about 30 patients (13.63%) had their
initial regimen changed to d4T-based regimens (Table 2).
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Table 2. Distribution of first-time regimen change by individual category at JH from September 2006 to August 2016.
Initial ART Initial regimen changed to (%)
regimen

d4T-based AZT-based TDF-based ABC-based Total

d4T/3TC/ d4T/3TC/ AZT/3TC/ AZT/3TC/ TDF/3TC/ TDF/3TC/ TDF/3TC/ TDF/3TC/ ABC/3TC/

NVP EFV NVP EFV EFV NVP LPV/r ATZIr LPV/r
d4T/3TC/NVP — 25 (21.19) 2 20 (16.95) 67 (56.78) 2 3(254) 1085 2(1.69) 118 (53.63)
d4T/3TC/EFV 3 (17.65) — 3(17.65) = 2 6(35.29) 4(2353)0 I (5.88) 17 (7.72)
AZT/3TC/ 0 0 - I1(32.35) 13(3824) 7(2059) 3(882) O 0 34 (15.45)
NVP
AZT/3TC/EFV 1 (3.57) 0 3 (10.71) - 20 (71.43) 1(3.57) I (3.57) 1 (3.57) I (3.57) 28 (12.72)
TDF/3TC/EFV 0 0 0 0 - 4(57.14) 1(14.28) | (14.28) 1 (14.28) 7 (3.18)
TDF/3TC/ 0 I (625 O 0 Il (68.75) — 2(125) 0 2 (12.5) 16 (7.27)
NVP
Total 4(1.82) 26(11.82) 6(2.73) 31(14.09) 111 (50.45) 18(8.82) 14 (6.36) 3(1.36) 7 (3.18) 220
TDF: tenofovir disoproxil fumarate; d4T: stavudine; AZT: zidovudine; ABC: abacavir.
2Mere change of d4T was omitted.
Table 3. Distribution of second-time regimen change at JH from September 2006 to August 2016.
Regimen before Second-time regimen changed to
second-time AZT-based TDF-based ABC-based
change -base -base -base Total

AZT/3TC/ AZT/3TC/ TDF/3TC/ TDF/3TC/ TDF/3TC/ ABC/3TC/ ABC/3TC/
NVP EFV EFV NVP LPV/r LPV/r ATZIr

d4T/3TC/NVP 2 0 | (50.00) 2 0 | (50.00) 0 2
d4T/3TC/EFV 4 (22.22) 2 2 9 (50.00) 5(27.77) 0 0 18
AZT/3TC/NVP - | (25.00) 2 (50.00) | (25.00) 0 0 0 4
AZT/3TC/EFV | (25.00) - 3 (75.00) 0 0 0 0 4
TDF/3TC/EFV 0 0 - 0 4 (57.14) 3 (42.86) 0 7
TDF/3TC/LPV/r 0 0 0 0 - 0 | (100.00) |
ABC/3TC/LPV/r 0 0 0 0 0 - 4 (100.00) 4
Total 5 (12.5) 7 (17.5) 14 (35.0) I (2.5) 4 (10.0) 4 (10.0) 5 (12.5) 40

TDF: tenofovir disoproxil fumarate; AZT: zidovudine; ABC: abacavir.

2Changes due to stavudine alone should not be counted (it was already changed by WHO irrespective of specific reasons).

Among those who experienced initial regimen change, 40
(18.18%) of patients had their initial regimen changed regi-
men for the second-time. Observing the distribution of the
regimen change, almost half (n=19, 47.5%) of patients had
their initial regimen changed to TDF-based regimens
(TDF/3TC/EFYV, 35%; TDF/3TC/NVP, 2.5%; and TDF/3TC/
LPV/r, 10.0%). The remaining patients had their initial regi-
men changed to AZT-based first-line (n=12, 30.0%) and
ABC-based second-line regimens (n=9, 22.5%) (Table 3).

Reasons for regimen changes

Almost one-third of patients (n=71, 32.3%) with first-time
regimen change had a record of toxicities as a reason for
regimen change. Among the toxicities documented; skin rash

(n=40, 56.33%), anemia (n=14, 19.72%) and central nerv-
ous system (CNS) toxicities (n=11, 15.49) were the common
toxic effects (Table 4). Anemia was reported from AZT-based
regimen, whereas skin rash and CNS toxicities were reported
from NVP- and EFV-containing regimens, respectively
(Table 5). The second and third most common reason for
first-time regimen change were comorbidity (n=52, 23.64%)
and treatment failure (n=34, 15.5%), respectively. Observing
the treatment failure, near to two-thirds (64.70%) of them
experienced immunologic failure (drop in CD4 count). Some
patients experienced immunologic, virologic, and clinical
failures concurrently (11.76%) (Table 5). The primary docu-
mented reasons for the second-time regimen change were
drug-related toxicities (32.5%) and treatment failures (27.5%)
(Figure 3).
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Factors associated with second-time regimen
changes

Those patients who had been taking TB treatment along with
ART were more likely to experience change of regimen for
the second-time compared to those who did not have TB
(adjusted odds ratio (AOR): 3.40; 95% confidence interval
(CI): 1.87-6.47). Besides, the type of ART regimens showed
significant but negative association with second-time
regimen change. Those patients who were on AZT-based
(AOR: 0.26; 95% CI: 0.33-0.47) and TDF-based regimens

Table 4. Documented reasons for first-time change among HIV/
AIDS patients at JH from September 2006 to August 2016.

Documented reasons for Frequency
first-time regimen change (%)
Toxicity 71 (32.3)
Rash 40 (56.33)
Anemia 14 (19.72)
CNS toxicities I'1(15.49)
Hepatotoxicity 4 (5.63)
Lipodystrophy I (1.41)
Jaundice I (1.41)
Treatment failure 34 (15.5)
Immunologic 22 (64.70)
Clinical 2 (5.88)
Virologic I (2.94)
Immunologic and clinical 5(14.71)
concurrently
Immunologic, virologic, 4 (11.76)
and clinical concurrently
Comorbidity 52 (23.64)
Adherence difficulty 29 (13.18)
Pregnancy 7 (3.18)
Stock-out 5(2.27)
Others? 22 (10.0)
Total 220 (100)

2Others include patient inconvenience, lost to follow-up, undocumented
reasons.

Table 5. Toxicity profile as a reason for change.

(AOR: 0.03; 95% CI: 0.01-0.12) were less likely to get their
regimen changed for the second-time compared to d4T-based
regimens (Table 6).

Discussion

The HIV-infected people once initiated the treatment, they
were supposed to remain on the treatment during their life-
time. However, at least one of the medications in the initial
ART regimen has been changed due to various reasons.!=3:17
Early change in regimens contributes for narrowing the
available treatment options to sustain nearly normal life.
Therefore, this study is aimed to assess the patterns of and
reasons for ART regimen change among adult HIV/AIDS
patients on treatment follow-up at JH HIV clinic.

In this study, the majority of patients were within age
range of 30—45 years with mean=37.6 (£8.9) years (55%),
female (62.3%), married (49.5%), and attended primary
school (43.2%). In line with the present finding, several stud-
ies indicated that among patients who had their treatment
changed for the first time, the majority was female.3:411.18-20
This might be due to the fact that the higher proportion of
female patients who initially started ART and the increased
likelihood of regimen change among female for specific rea-
sons such as pregnancy. Looking at the age distribution of
patients included in various studies, the mean ages of the
participants were 40.2 (*=8.0) years in major referral hospital
of Southwest Cameroon,!! 38.6 (£7.0) years and 36.5 (+8.9)
years in health facilities of Addis Ababa, Ethiopia.>!8
Similarly, the age ranges of majority of patients were 20—
34 years in Oromia Regional State, Ethiopia;'? 31-45years
in Tikur Anbesa Specialized Hospital, Ethiopia;'® and 30—
44years in regional hospital of KwaZulu-natal, South
Africa.?0 With the exception of Wube et al. who reported
younger adults, the majority of studies indicated that the
large proportion of adults to whom their initial regimen
changed were within late 30s to mid 40s. In agreement with
our study, Niguse also reported that nearly half (46.3%) of
the patients had got married.!® Even though, the scale-up of

Initial ART regimen Toxicity profile as a reason for change Subtotal  Total
Anemia CNS Lipodystrophy  Rash Jaundice  Hepatotoxicity
toxicities

d4T-based d4T/3TC/NVP =2 - a 30 (42.25) 1 (1.41) 4(5.63) 35 41
d4T/3TC/EFV @ 6 (845 = 0 0 0 6

AZT-based AZT/3TC/NVP  8(11.27) O I (1.41) 7 (9.86) 0 0 16 26
AZT/3TC/EFV 6 (8.45) 4(563) 0 0 0 0 10

TDF-based TDF/3TC/EFV 0 I (141) O 0 0 0 | 4
TDF/3TC/NVP 0 0 0 3(4.22) 0 0 3

Total 14 (19.71) 11 (1549) 1 (1.41) 40 (56.33) 1 (1.41) 4 (5.63) 71 (100)

TDF: tenofovir disoproxil fumarate.

2d4T-related toxicities were omitted due to intervention of WHO (banned from market due to obvious reasons).
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ART is expected to raise adult life expectancy in populations
with high HIV prevalence, early change around the afore-
mentioned age ranges might compromise the possibility of
living nearly normal life span?!

Regarding the anthropometric and clinical characteris-
tics, larger proportion of patients weighed 45-55kg
(51 £9.3), presented with WHO clinical stage I1I, and CD4
count less than 200 cells/mm? at initiation of ART regimen.
However, majority of patients showed immunologic and
virologic improvements as indicated by CD4 count and viral

Other reasons
Adherence Difficulty
Pregnancy

Treatment Failure

Toxicity 325

0 5

10 15 20 25 30 35

@ Toxicity @Treatment Failure @Pregnancy @ Adherence Difficulty @ Other reasons

Figure 3. Reason for second-time regimen change.

load measurement. Meanwhile at the initial regimen change,
almost half of the patients (50.9%) had CD4 greater than
500 cells/mm? and more than four-fifths of patients (82.7%)
had undetectable level of viral load. TB was identified as
one of the prevalent co-infections in the study area. Besides,
nearly half of the patients were taking TB and pneumocystic
carini pneumonia (PCP) prophylaxis concurrently during
the first- and second-time changes. Studies reported that the
majority of patients presented to the healthcare settings
when the disease had become advanced (WHO clinical
stage III).1118:19.22 In concordant to our finding, study done
in Tikur Anbesa Specialized Hospital (TASH) also indicated
that the mean weight of the patients during initiation of ART
was 55.6(*10) kg and four-fifths of patients had a CD4
count of less 200 cells/mm? at the baseline.!8

With respect to the duration of stay on initial ART regi-
men and trends of change, relatively higher number of
patients had their initial regimen changed at the mid of the
review period and the annual number of change declined
almost to half through 2012 and 2013 and became steady
thereafter. This might be partly related to the introduction of
safer once-daily TDF-based regimen that created an opportu-
nity for many patients to change to. D4T related changes

Table 6. Binary logistic regression analysis showing the association between socio-demographic and clinical factors with second-time

regimen change.

Variables Regimen changed for second time COR p-value AOR
Yes No
Age (years) 14-30 2 16 | - I
30-45 20 101 1.58 (0.34-7.43) 0.56 1.73 (0.21-14.3)
45-60 17 47 2.89 (0.60-13.92) 0.19 2.96 (0.34-25.7)
>60 | 16 0.50 (0.041-6.08) 0.59 1.67 (0.08-33.97)
Sex Male 17 66 | -
Female 23 114 0.78 (0.39-1.57) 0.49
Marital status Single 10 25 | - I
Married 21 88 0.59 (0.25-1.43) 0.25 0.37 (0.11-1.26)
Divorced 6 42 0.36 (0.116-1.10) 0.07 0.45 (0.09-2.16)
Widowed 3 25 0.30 (0.074-1.22) 0.09 0.17 (0.03-1.08)
Educational No formal education 4 37 | - |
status Primary 17 78 2.01 (0.63-6.41) 0.23 3.09 (0.60-15.84)
Secondary 16 54 2.74 (0.84-8.85) 0.09 3.66 (0.72-18.57)
Higher education 3 Il 2.52 (0.48-13.0) 0.29 8.79 (0.97-72.16)
TB treatment No 19 149 | - |
Yes 21 31 5.3 (2.56-11.03) 0.00 3.40 (1.87-6.47)*
Latest CD4 <200 7 14 | - |
count 200-350 5 30 0.33 (0.09-1.23) 0.10 0.36 (0.06-2.40)
350-500 9 43 0.42 (0.13-1.33) 0.14 0.83 (0.14-4.82)
>500 19 93 0.41 (0.14-1.15) 0.089 0.61 (0.12-3.09)
Regimen d4T-based 20 10 | - I
before second AZT-based 8 31 0.13 (0.04-0.38) 0.00 0.13 (0.33-0.47)*
change TDF-based 8 36 0.03 (0.01-0.08) 0.00 0.03 (0.01-0.12)*
ABC-based 4 3 0.67 (0.12-3.57) 0.64 0.88 (0.12-6.41)

COR: crude odds ratio; AOR: adjusted odds ratio.
*p-value less than 0.05.
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were found to be high around WHO official declaration in
2010.1415 The majority of patients remained on initial ART
regimens for 2—4 years (mean, 3.26 (£1.92) years). Niguse!8
reported longer duration of stay on initial regimen at TASH
where majority (82.6%) of the patients had been on ART for
5—10years. However, the average durability of stay on first-
time regimen, in this study, was found to be longer than the
study conducted by De La Torre-lima et al.,>* where the
mean duration was about 2.5years. The longer duration of
stay in TASH might be related to the presence of experienced
specialists who have not permitted the change of regimens
for some manageable reasons and let the regimen change
only when the potential benefit for change outweighs the
potential risk.

Majority of the patients were on d4T-based regimens
with either NNRTIs (most of which were NVP containing)
followed by those who were on AZT-based regimens. About
one-tenths (10.45%) of patients started with TDF-based
regimens. Concerning the distribution of initial regimen
change, nearly two-thirds (66.36%) of patients had their ini-
tial regimen changed to TDF-based first-line and second-
line regimens. Before the withdrawal of d4T, 30 (13.63%)
patients had their initial regimen changed to d4T-based
alternatives, and almost all of the changes were related to an
interchange of either NNRTIs (NVP to EFV or vice versa).
Few patients were subjected to change their regimen to
ABC-based second-line alternative (ABC/3TC/LPV/r).
Among the TDF-based regimens, nearly three-fourths of
patients were transferred to EFV containing TDF-based
regimen (TDF/3TC/EFV). Likewise, study done by Niguse!8
indicated that about two-thirds (62%) of the patients were
put on d4T-based regimens and few (4.0%) patients initiated
their treatment with TDF. Several studies are in concordant
with the present finding. The study done in Addis Ababa
health facilities also indicated that the most common regi-
men before first switch was d4T-based (D4 T/3TC/NVP,
63% and D4T/3TC/EFV, 18%).?> Comparably, Sivadasan
et al.?? reported that the initial ART regimens used were
3TC with d4T (in 76%) or AZT and NVP (in 86%) or EFV.
The study conducted in the Oromia Regional State further
supported this study as the most common initial regimens
were d4T/3TC/NVP (42.2%), d4T/3TC/EFV (27.5%), and
AZT/3TC/EFV (12.7%).1° In contrary to this finding, study
conducted by Dimala et al.'! at referral hospitals in
Southwest Cameroon revealed that AZT/3TC/NVP regimen
was received by majority (83%) of patients at the initial sce-
nario. This might be due to the fact that authors included
patients who initiated treatment very recently and hence the
possibility of initiating with d4T-based regimen is unlikely.
In line with our study, the above-mentioned studies reported
that most of the patients had their initial regimen changed to
TDF-based alternatives. Moreover, Deeks and Perry stressed
that adherence to treatment was maintained or improved
after switching to the once-daily triple combination, with
patients generally preferring the TDF/FTC or 3TC/EFV

single-tablet regimen over their previous more complex
regimen. Thus, this single-tablet regimen provides a con-
venient once-daily regimen for use in treatment-experienced
adults that may confer an advantage over more complex or
frequently administered regimens for which adherence to
treatment is an issue.!#1524 However, TDF is associated with
greater effect on decline in renal function and a higher risk
of proximal tubular dysfunction in antiretroviral naive
patients initiating TDF-based treatment.?’

In our study, the three most frequently reported reasons
for modifying the first-time regimens were found to be toxic-
ity, comorbidity, and treatment failure with toxicities sharing
around one-third (32.3%) of reasons for change. Among the
toxicity-related changes, majority of which were attributable
to rash (56.33%), hematologic disturbances (anemia)
(19.72%), and CNS toxicities (15.49%). As regards to the
treatment failure, about two-thirds (64.7%) of regimen
changes were related to failure of immunological recovery
(poor improvement in CD4 count). Besides, TB was identi-
fied as the major comorbid infection that complicated the
treatment profile and increased the possibility of regimen
change. The remaining changes were linked to adherence
difficulty, pregnancy, stock-out, and undocumented reasons.
Toxicities related to metabolic and hematologic disturbances
(anemia and lipodystrophy) are attributable to NRTIs while
NNRTIs accounted for CNS toxicities, rash, and hepatotox-
icity. In Ethiopia, NVP and EFV have been remained as the
only NNRTIs responsible for the aforementioned toxicities.
Among the second-line regimens, protease inhibitors are
commonly associated with lipid abnormalities and glucose
intolerance (insulin resistance). However, there is a limited
evidence to evaluate second-line therapies in patients with
HIV who fail first-line treatment with a WHO-recommended
regimen.?¢ It was pointed out that TDF was better tolerated
with a substantially lower rate of drug substitutions due
to adverse drug reactions.?’” In the majority of studies,
toxicity was most commonly reported reason for regimen
modification.3419.20.222829 Regimen change could be an
option for management of toxicities; however, it should be
undertaken considering the risk of loss of future treatment
options. Therapeutic drug monitoring may not be feasible in
resource limited setting. Therefore, health providers working
in the HIV clinic should monitor patients both clinically and
with laboratory for the occurrence of side-effects.!$2° Studies
also revealed that comorbidity was the second most common
reason for regimen change.>!” In this regard, TB was the
main co-infection identified.

In 2010, WHO recommended the replacement of d4T by
TDF in treatment protocols due to its associated metabolic
side-effects.!* This change in guideline, alongside drug stock-
outs, could be underlying reason for the extensive change in
d4T-based regimens observed after 2010. However, this infor-
mation could not be accurately ascertained from individual
patient records, possibly overestimating the extent of stock-out
and hence regimen changes.!! Therefore, we intentionally
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overlooked the reason for mere change of d4T in our study.
Interference of WHO to ban d4T due to obvious toxicity rea-
sons and high degree of stock-outs experienced thereafter
forced us to exclude this drug alone. However, it does not mean
that the whole d4T containing regimen was not considered.

Some studies also reported treatment failure as one of the
major cause of regimen change.*18:1930 As per the study done
by Haas et al.,30 58.0% of patients with confirmed virologi-
cal and 19.3% of patients with confirmed immunological
failure had their initial regimen changed within 2 years.
Immunological success (improvement in CD4 count) was
shown after regimen change. Undetectable viral loads were
also measured in 83.9% patients post regimen change.?’
Even if few patients had their initial regimen changed due to
stock-outs and adherence issue, it might contribute its own
share for the overall drug resistance and present a challenge
to limited treatment options that we currently have for these
patients.!83! To this end, it is important is to maintain
uninterrupted supplies of ART drugs in resource limited
settings.’2 Patient awareness about HIV/AIDS treatment
should also be improved to solve adherence problems.

In this study, the prevalence of second-time regimen
change was found to be 18.18%. With similar manner to ini-
tial regimen change, almost half of the patients (47.5%) had
their initial regimen changed to TDF-based first- and sec-
ond-line alternatives. However, no d4T-based regimen to be
changed to since there was an official withdrawal. The three
most commonly reported reasons for regimen change were
toxicity (32.5%), treatment failure (27.5%), and pregnancy
(17.5%). Finally, the type of ART regimens and TB treat-
ment were found to have statistically significant association
with the level of second-time regimen change. In line with
our finding, Niguse reported 20.8% prevalence of second-
time regimen change. In their study, during second-time
changes, about one-third of the patients had their initial regi-
men change due to toxicity followed by poor adherence and
treatment failure. Besides, the clinical stage and type of ART
regimen were associated with the level of secondary
change.!® What is more, having WHO clinical stage III, co-
medication with ART, occurrence of TB, and side-effect on
the regimen were independent predictors of regimen
change.®

Strength and limitation

This study tried to address all aspects of regimen changes
within 10years review period. The study included compre-
hensive data on first- and second-time changes. It was also
conducted with structured format customized from WHO
guideline. The authors attempted to exclude d4T-specific
regimen changes to avoid overestimation of reasons for regi-
men change in relation to unrecorded stock-outs of d4T after
2010. However, the study was not without potential limita-
tions. It is a cross-sectional study that could not address future
impacts and/or effectiveness of regimens. Since the sample
size was relatively low, all eligible medical records were

considered for the review. It is also a retrospective study in
which some degree of documentation gap might be expected.

Conclusion

In this study, large proportion of patients experienced regi-
men change to TDF-based alternatives for both first- and
second-time scenario. Majority of patients had got their regi-
mens changed due to drug-related toxicities, treatment fail-
ure, and comorbid conditions. The most common toxicities
experienced were rash, anemia, and CNS side-effects and
were related to NVP, AZT, and EFV, respectively. Regimen
change could be an option for management of toxicities and
reducing the risk of treatment failure; however, it should be
undertaken considering the risk of loss of future treatment
options. The feasibility of therapeutic drug monitoring is
unlikely in resource-limited setting. Therefore, health pro-
viders working in the HIV clinic should monitor patients
both clinically and with laboratory for the occurrence of side
effects and treatment failure. Some regimen changes were
attributable to failure of either hospital supply system or
patient-related factors which would have been prevented
considering limited treatment options we currently have. It is
recommended to have vivid and evidence-based risk—benefit
analysis prior to changing ART regimens to ensure better
quality and quantity of life years for patients.
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