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Introduction
The introduction of antiretroviral therapy (ART) has led to 

significant reductions in Acquired Immune-Deficiency Syndrome 
(AIDS) related morbidity and mortality [1].  In 2007, the World 
Health Organization (WHO) estimated that 1 100 000 adults and 

children were living with Human Immune-deficiency Virus (HIV) 
in Kenya. Of these HIV-infected individuals, 470 000 persons were 
estimated to be in need of antiretroviral therapy (ART), of whom 
only 177 000 (38%) were actually receiving ART [2,3]. As the number 
of patients starting ART in Kenya continues to rise, numerous 
medical and logistical challenges have arisen, at both the individual 
and national levels as only limited antiretroviral drugs are routinely 
available. These limited options make the modification (switching or 
substitution) of regimens because of treatment failure, drug toxicities 
or contraindications a particularly major issue in the scale up of 
national HIV treatment programs.

Quantifying the frequency of modification of specific regimens 
while remaining continuously on ART is important as it provides a 
rough estimate of the rate at which ART regimens are failing or not 
tolerated. This use of modification remains an important marker of 
unsuccessful therapies whether due to their inability to control the 
virus or because of their intolerable adverse effects in a patient’s life.

Studies conducted in sub-Saharan Africa have shown that viral 
suppression and improvement in immune status can be achieved 
among patients with near-perfect adherence to antiretroviral therapy 
[4]. It has been observed, however, that prolonged exposure to ART 
may result in untoward adverse drug reactions, poor adherence, and 
the emergence of drug-resistant mutants with attendant treatment 
failure [5,6].

Studies on patients taking proprietary ART from the developed 
world indicate that 36-44% of patients may modify (switch or 
substitute) their ART regimen at 1 year of therapy [7]. In these 
studies, younger female patients, those with a lower CD4 cell count 
and higher viral load at the start of therapy, those who had previously 
been treated, and those who were on 4-drug regimens were more 
likely to modify their ART regimens [5,8,9].

In a study by Messou et al. in 2012 HIV infected adults in Ivory 
Coast assessing the rate and causes of first ART they found 483 
(24%) patients changed treatment in a 2 year follow-up period [10]. 
A review of AIDS Relief data by Amoroso et al. of 6520 patients, a 
total of 36% of patients modified ART over a 2year period [11]. A 

Abstract

Objective: To determine the prevalence and factors associated with 
ART modification among HIV patients on 1st line therapy attending a 
large Teaching Hospital in Kenya.

Methods: A retrospective cross-sectional clinical record review. All 
patients who commenced ART from January 2005 to June 2011 
and had at least 1 follow-up visit were evaluated. Baseline data, 
including socio demographic and clinical variables was collected 
using a standard chart abstraction tool.

Results: Out of 1,022 patients 658 (64.4%) were female and the 
mean age of study participants was 37.8years. The median CD4+ 
count at initiating ART was 149cells/ml (IQR 55-248). The most 
common first-line regimens were stavudine (d4T) and zidovudine 
(AZT) based at 63% and 13.3% respectively. 1775 patients 
modified their initial ART at a rate of 36.8% (95% confidence 
interval [CI] 35.4-38.2%). The commonest reasons for modifying 
ART were toxicity accounting for 66.5%, treatment failure 12.9%, 
and co-morbid conditions 9.4%. The most frequent toxic effects 
were lipodystrophy (41.3%), peripheral neuropathy (10.6%) and 
anemia (5.9%). The median time to modifying therapy was 28 
months (IQR 15-41). Immunological outcome of modification pre 
and post-modification was 335 cells/ml (IQR 8-497) to 399 cells/
ml (IQR 257-611) with p=0.001. In the multivariate analysis WHO 
clinical stage III (odds ratio [OR], 2.9 [95%CI 1.7-2.8]; p=0.001), 
and IV (5.5 [2.8-11.0]; p=0.001), CD4+ count ≤200cells/ml (2.4 [1.5-
4.0]; p=0.001) were associated with likelihood of modifying ART.

Conclusion: There was a high rate of ART modification in this 
study. Drug toxicity was the most frequent reason for treatment 
modification; however it did not affect treatment success. The 
median duration to modification of first-line ART was 28 months. 
Low CD4+ count, increasing WHO stage and longer duration of 
ART was associated with likelihood of ART modification.
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long-term cohort study in Europe found that at 6 years over 80% of 
patients on treatment had started at least one new drug (substitution) 
and nearly half had started a new class of drugs (switch) [12].

As durable success is most likely with the first regimen, with 
sequential regimens leading to progressively less durable and less 
effective viral suppression, the avoidance of modification of therapy is 
imperative. Several studies have established the median time to ART 
modification to occur at approximately one year [8,9].  Kumarasamy 
in a South India study found a median time to modification of ART 
of 13 months whereas O’Brien in the USA found a median time of 8 
months [8,13] Pallela et al. in a multicenter study in the USA found 
a median time to initial modification of ART of 11.8 months [14]. 

Sequential ART regimens were of progressively shorter duration, 
demonstrated less viral suppression and CD4 cell count benefit, 
yet low morbidity and mortality rates were sustained [14]. Durable 
response to ART was associated with being pre-ART therapy naive, 
prompt response to ART, and protease inhibitor-based initial ART 
(indinavir or nelfinavir) in this study [14].

The aim of this study was determine the reasons, immunological 
outcome and predictors of initial modification of HAART among 
HIV patients at Kenyatta National Hospital (KNH) HIV/AIDS 
Outpatient Clinic.

Methods
This was a retrospective observational descriptive cross-sectional 

clinical record review, conducted among HIV positive patients on 
ART aged 18 years and above, between February and May 2012. The 
Kenyatta National Hospital (KNH) provides Comprehensive Care 
Centre (CCC), which is a HIV/AIDS Outpatient Clinic offering 
holistic healthcare and the setting for initiation and/or follow-up for 
patients on ART. A list of all patients on ART from January 2005 to 
June 2011 was generated from CCC computerized database. Patients 
with a history of ART modification were then selected and their files 
and medical records were retrieved from the KNH Central Registry 
for inclusion into the study. Hence, a total of 4820 patients were 
enrolled to describe ART modification in an unselected large cohort 
of cases in the selected hospital. The following data was extracted: 
Demographic data, ART regimen at initiation and after modification, 
reasons for modification, patients’ CD4+ count, WHO stage at 
initiation and time to modification of initial ART.

Operational Definition
In this study, any alteration of 1 or more components of a 

participant’s regimen was defined as modification. A change of one or 
two drugs within a single drug regimen due to drug-related toxicity 
as well as changes due to drug interactions or contraindications was 
termed as substitution. Changes of one or two drugs within a single 
drug regimen or change from an approved first-line ART regimen to 
an approved second line ART regimen due to treatment failure was 
defined as a switch.

Immunological responses was defined as the increase in the 
CD4+ cell count from baseline and the absolute increase in the CD4+ 
cell count at three to six months post-modification.

Data Management and Analysis
Statistical analysis was done using SPSS version 17.0 (Chicago, 

IL). Patient demographics were summarized using means, medians 
and interquartile ranges (IQRs) for continuous variables and counts 
and percentages for categorical data. Time from ART initiation 
to modification (substituting or switching any antiretroviral) was 
presented as a median and interquartile range. Chi-square test was 
applied for associations between modification, gender and baseline 
WHO clinical stage. Student-T test and Mann-Whitney U-test 
were used to compare the mean age and median initial CD4 count 
respectively between patients whose regimen was modified and those 
with no modification of therapy. Statistical test with p<0.05 was 
considered significant.

The study obtained approval from the Department of Clinical 

Medicine and Therapeutics (University Of Nairobi) and Kenyatta 
National Hospital (KNH) Research and Ethics Committee.

Results
Baseline characteristics of the respondents

A list of 1775 patients who had modification of therapy was 
retrieved from the CCC computerized database of 4820 patients 
on ART and actively on follow-up. About 1352 patient files were 
retrieved from the KNH Central Registry of which 107 patients had 
modified therapy less than six months/follow-up appointment. A 
further 223 patients’ data were missing and incomplete, thus 1022 
patients satisfied the inclusion criteria.

As illustrated in Table 1, Male to female ratio in this study was 
1:1.8 with the mean age of the patients being 37.8 (IQR 18-77) years. 
Majority of the patients (61.2%) were at WHO clinical stage II and III 
of HIV/AIDS. The baseline median CD4+ cell count of the patients’ 
was 149 cells/ml (IQR 55-248) with majority of the patients (63.6%) 
having a CD4+ less than 200 cells/ml. Demographic characteristics of 
the excluded patients were similar to the study cohort hence no bias 
was introduced to the study (Table 1).

Regimen variability
Of the 1022 patients evaluated, 986 (96.5%) initiated ART with 

two NRTIs and one NNRTI. Overall, 644 (63%) patients initiated 
ART with a D4T-containing regimen, of these, 430 (42.1%) were 
given a fixed-dose combination of stavudine(D4T)/lamivudine(3TC)/
nevirapine(NVP) (Figure 1). After modification, majority of the 
patients 758 (74.2%) were on a Tenofovir (TDF) based regimen. 
Of these, 460 (45%) were on a fixed-dose combination of TDF/
lamivudine(3TC)/efavirenz(EFV), 102 (10%) were on a combination 
of TDF/3TC/ritonavir boosted lopinavir (LPV/r) as the most 
common second-line treatment (Figure 2).

Treatment modifications

Overall, 1775 patients had treatment modification, at a rate of 

Table 1: Baseline characteristics.

Variable Frequency (n=1022)
Sex
Female
Male
F:M ratio

n (%)
658 (64.4)
364 (35.6)
1.8:1

Age
Mean (SD)
Range

Years
37.8 (10.0)
18-77

Initial WHO stage, 
I
II
III
IV

n (%)
249 (24.4)
299 (29.2)
326 (31.9)
148 (14.5)

CD4+ at initiation of therapy 
Median (IQR)

cells/mm3

149 (55-248)

CD4+ at initiation
<100
100-200
>200

n (%)
377 (36.9)
273 (26.7)
372 (36.3)
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Figure 1: Initial ARV regimen.
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36.8% (95% CI 35.4–38.2) for the initial modification as illustrated 
in Table 2. Drug substitutions accounted for majority 890 (87.1%) 
of the modifications with switches accounting for the remaining 132 
(12.9%). From this, toxicity related substitutions accounted for 680 
(66.5%) of initial treatment modification among patients on ART, 
132 (12.9%) with treatment failure 132 (12.9%), 96 (9.4%) co-morbid 
conditions, 96 (9.4%) and other reasons accounting for 114 (11.2%) 
of the treatment modifications in the overall population (Table 3).

Specific reasons for modification

The commonest causes of toxicity were lipodystrophy 422 
(41.3%), peripheral neuropathy 108 (10.6%) and anemia 60 (5.9%) 
being the commonest causes of toxicity related therapy modification.  
Substitution from NVP to EFV related to the initiation of anti-
tuberculosis treatment 52 (5.1%) pregnancy-related substitution 
of EFV to NVP 42 (4.1%) Drug substitutions due to hepatitis B co-
infection 2 (0.2%), new guidelines accounted for 82 (8%) whereas 
lack of stock accounted for 26 (2.7%) of other reasons for therapy 
modification in the overall study population with modification of 
therapy (Table 4).

Duration of initial regimen

The median time to initial modification of ART was 28 months 
(IQR, 15-41) and varied according to the reasons for modification. 
Modification because of toxicity occurred at a median time of 30 
months (IQR, 17-41) earlier than modifications due to treatment 
failure 34 months (IQR, 18.5-45.5). Modifications because of co-
morbid conditions median time 20 months (IQR, 4.8-33.5) with 
Tuberculosis (TB) as a reason for modification with a median time 
of 5 months (IQR, 1.0-14.5) and pregnancy 20 months (IQR, 12-26) 
(Table 5).

Immunological outcome of modification

The overall median CD4+ count at modification of ART was 
335cells/ml (IQR, 8-497) with a median rise to 399cells/ml (257-
611) post-modification with a p value <0.001 which was statistically 
significant (Table 6).

Factors associated with ART modification

In the evaluation of factors that were associated with modification 
of ART, patients in WHO clinical stage III had 3 times [OR=2.9,(95% 
CI: 1.7-4.8; p<0.001] and stage IV had 5 times [OR=5.5, 95% CI: 
2.8-11.0; p<0.001] likelihood to modify their therapy compared 
to patients at WHO clinical stage I. Similar findings were found in 
patients with CD4+ counts between 100-200cells/ml (OR=2.4, 95% 
CI: 1.5-4.0; p<0.001) and patients with CD4+ counts <100cells/ml 
(OR=4.5, 95% CI: 2.8-7.1; p<0.001) compared to patients with CD4+ 
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Figure 2: Subsequent ARV regimen.

Table 2: Prevalence of therapy modification.

N=4820 95% CI
Modified
Did not modify

1775 (36.8)
3045 (63.2)

35.4 – 38.2%

Table 3: Modification of regimen.

Variable Frequency (%)
Regime modification
Switch
Substitution

132 (12.9)
890 (87.1)

Reasons for ART modification
Toxicity
Treatment failure
Co-morbid conditions
Other

680 (66.5)
132 (12.9)
96 (9.4)
114 (11.2)

Table 4: Specific reasons for modification.

Variable Frequency (%)
Toxicity
Lipodystrophy
Peripheral neuropathy
Anaemia
Hyper-pigmentation
Rashes
CNS Side effects
Dyslipidemia
Renal Failure
Lactic Acidosis
Hepatotoxicity
Convulsive disorder
Co-morbid conditions
Tuberculosis
Pregnancy
Hepatitis B co-infection
Other
New guidelines
Lack of stock
Regimen simplification

422 (62.1)
108 (15.9)
60 (8.8)
22 (3.2)
20 (2.9)
14 (2.1)
12 (1.8)
12 (1.8)
4 (0.6)
4 (0.6)
2 (0.3)

52 (54.2)
62 (43.7)
2 (2.1)

82 (72.0)
28 (24.6)
4 (3.5)

Table 5: Duration of initial regimen (n=1022).

Variable Median (IQR) (months)
Median duration of initial therapy 28 (15-41)
Toxicity
Treatment failure
Co-morbid conditions

TB
Pregnancy

30.0 (17.0-41.0)
34.0 (18.5-45.5)
12.0 (4.8-33.5)
5.0 (1.0-14.5)
20 (12-26)

Table 6: Immunological outcome of modification.

At modification After modification P value
CD4+ cell counts 
Median (IQR) 335 (8-497) 399 (257-611) <0.001
CD4 cell counts, n (%)

<100
100-200
>200
Missing

84 (8.2)
160 (15.7)
764 (74.8)
14 (1.4)

36 (3.5)
102 (10.0)
866 (84.7)
18 (1.8)

<0.001

Table 7: Factors associated with ART modification.

Variable Modified Not modified OR (95% CI) P value
Gender

Male

Female

60 (33.9)

117 (66.1)

111 (36.5)

193 (63.5)

0.9 (0.6-1.3)

1.0

0.563

Age 36.9 (9.0) 37.1 (9.9) - 0.786
Initial WHO stage

I

II

III

IV

30 (16.9)

50 (28.2)

65 (36.7)

32 (18.1)

109 (35.9)

92 (30.3)

82 (27.0)

21 (6.9)

1.0

2.0 (1.2-3.4)

2.9 (1.7-4.8)

5.5 (2.8-11.0)

0.012

<0.001

<0.001
CD4+ at initiation of 
therapy

120 (50-206) 220 (117-314) - <0.001

Initial CD4 cell counts

<100

100-200

>200

79 (44.6)

51 (28.8)

47 (26.6)

63 (20.7)

74 (24.3)

167 (54.9)

4.5 (2.8-7.1)

2.4 (1.5-4.0)

1.0

<0.001

<0.001

Duration of initial 
regimen

26 (15-38) 16 (11-28) - <0.001
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counts  >200cells/ml at the time of initiation of ART.  Age and gender 
were not significantly associated with modification of therapy (Table 
7).

Discussion
Our study had a young population with a median age of 38.1 

years, this compares well with other studies [10,11]. In our study, 
women comprised the majority (64%) with a male to female ratio of 
1:1.8 in keeping with the gender demographic distribution of HIV/
AIDS in Kenya.

In this study, 36.8% of the study participants had ever modified 
one or more components of their initial ART regimen(s). Messou et 
al. and Amoroso et al. reported 24% and 36% respectively [10,11]. 

Among antiretroviral drugs, D4T/3TC/NVP or EFV, and AZT/3TC/
EFV or NVP therapies were the most frequently prescribed initial 
ART (86%) and constituted majority of the modifications of ART. 
These regimens were the first-line therapy as per the National ART 
Guidelines of 2005 [6]. However, due to their associated cumulative 
toxicity profile, these regimens have since been changed to newer less 
toxic regimens, that is, TDF/3TC/EFV or NVP or LPV/r and Abacavir 
(ABC) based combinations as the recommended first and second-line 
regimens respectively as suitable for long-term use [7]. On the other 
hand, the broad availability of new drugs with the possibility of once-
daily regimens may have also triggered treatment modification as 
suggested by the high proportion of patients on TDF/3TC/EFV based 
regimen post-modification of ART in our study.

In this study, drug side effects or toxicity accounted for more than 
65% of the instances of regimen modification, reflecting the known 
side effects of the drugs. This is consistent with other studies where 
toxicity accounted for most of the modifications [9-11,13]. The most 
common reasons of modification in our study were lipodystrophy 
(41.3%) and peripheral neuropathy (10.3%) mainly due to regimens 
containing stavudine (D4T). This reflects an improved recognition 
and identification of the importance of these complications. The 
availability of newer and better tolerated drugs with limited evidence 
of long-term adverse effects as alternatives also contributed to the 
modifications [15].

The strategy of changing individual components of ART in the 
face of toxicity has been shown to be successful in several studies. 
Recent data have demonstrated fat recovery in patients with 
thymidine analogs related lipoatrophy and reduction in D4T and 
AZT-related dyslipidaemia on switching away from these agents 
[16]. In this study, modification for lipodystrophy and dyslipidemia 
(42% of modifications) was more common in patients changing 
from an initial d4T-containing or AZT-containing ART regimen, 
which is evidence of the close association between these drugs and 
lipodystrophy. Clinicians increasingly modified ART early to prevent 
these toxicities becoming established as evidenced by the 11.2% of 
patients being modified due to new guidelines.

Regimen modifications due to treatment failure accounted for 
12.9% of treatment modifications. In accordance with the current 
guidelines [7], the majority of patients on a failing NNRTI regimen 
switched to a PI-based combination. However, failure to obtain a 
resistance test may lead to inappropriate modification of the ART 
regimen thus further limiting ART options.

We also found that 9.4% of regimen modifications were related 
not to toxicity or treatment failure, but rather to co-morbid conditions 
(pregnancies, tuberculosis and hepatitis B co-infection). In settings 
with a substantial prevalence of tuberculosis and proportion of HIV-
infected women of child-bearing age as ours, both NVP and EFV have 
a high likelihood of being substituted for each other, for reasons other 
than toxicity but as a result of drug-drug interactions and potential 
teratogenicity. Prescribing contraceptives in women taking EFV is 
part of the solution, though as various studies have shown the rate of 
pregnancy in women taking contraceptives remains significant [17]. 
In addition, pregnancy rates in women taking ART will likely increase 
in the future, as ART helps CD4 cell counts rise with reconstitution 
of immunity [18].

The median time to modification was approximately 28 months. 
This study finding may be attributed to limited alternative/second-line 
ART. Some adverse events may be difficult for patients to understand 
and report thus infrequent diagnoses and documentation of side 
effects. This may curtail modification of therapy thus the relatively 
longer duration of treatment to modification. This is in contrast to 
reports from the developed world, where most patients modified 
their therapy at or less than one year mainly due to subtle intolerance 
such as gastrointestinal intolerance [9,14].

However, within the limitations stated above, the rates of toxicity 
and times to regimen modification reported here are consistent with 
those previously reported in sub-Saharan African countries [19]. 
As expected, D4T based regimen were associated with the highest 
rate of and longest time to ART modification due to long-term 
cumulative toxicity. Further findings of this study describe treatment 
failure dependent time for ART modification being 34 months, 
pregnancy 20 months and shortest for Tuberculosis at 5 months, 
which warrant intensive case finding as a stop-gap measure to reduce 
ART modification. A substantial number of patients, up to 36.8% did 
have modification of ART at least once in the first 3 years. However, 
approximately 65% of patients remained on the initial ART regimen 
over the study period. Boulle in a South African study found 72% of 
patients were still on their initial regimen at 3 years [20].

Our analysis showed significant improvements in immunological 
response (defined as increase in the CD4+ cell count from baseline 
and the absolute CD4+ cell count increase at 3-6 months post-
modification). Immunologic outcomes at 3 months were not 
impaired in individuals with treatment modification regardless of 
the reason for change. This suggests most patients achieve successful 
suppression using alternative antiretroviral regimens. There is some 
evidence that although modification of the initial ART regimen due 
to intolerance does limit further treatment options, it is not associated 
with an unfavorable immunologic outcome later [21]. This correlates 
well with the findings of our study.

In our study increasing WHO clinical stage and low CD4+ 
cell counts were associated with increased rates of treatment 
modifications. This signifies an increased likelihood that drug toxicity 
may have a greater impact on patients in the advanced clinical 
category than asymptomatic patients. This may be due to the medical 
condition of advanced HIV patients being poorer as a result of 
various HIV-related illnesses. A long duration on therapy was also 
associated with a higher likelihood of modifying ART. This might be 
interpreted as suggesting that the longer individuals are exposed to 
antiretroviral drugs, the more likely they are to experience long-term 
toxicity, treatment failure and co-morbidities.

This study should be interpreted in line with some limitation. 
Because of the retrospective cross-sectional nature of the study it 
might be difficult to establish causality and therefore recommend 
further longitudinal studies and periodic audits of ART utilization. 
There were no laboratory biomarker results for some of the drug 
related toxicity. As for the secondary data, review of medical charts 
revealed some of the variables were incomplete.

Conclusion
ART modification occurred frequently in clinical practice in 

this centre. The most commonly reported reason for modification 
of initial ART regimen was long-term toxicity, treatment failure and 
co-morbid conditions. This study also found that modification of 
ART occurred late but it did not hinder immunologic outcome of 
treatment of HIV disease so there is a need to identify individuals 
at highest risk of drug toxicity, treatment failure or co-morbid 
conditions. Patients would also benefit greatly from more effective 
management of modification of ART with the known limits of future 
treatment options. Intensive case finding of more cases is warranted 
in patients at highest risk for toxicity and co-morbidities.
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