
Background. Health-related quality of life (QoL) improves on first-line 
antiretroviral therapy (ART). However, at first-line failure, we have previously 
described poorer QoL among people in resource-limited settings (RLS) with 
higher viral load (VL). Change in QoL after starting second-line ART in RLS has 
not been evaluated. 

Methods . ACTG A5273 was a randomized clinical trial of second-line ART 
comparing lopinavir/ritonavir (LPV/r) + raltegravir (RAL) with LPV/r + 
nucleos(t)ide reverse transcriptase inhibitors (NRTI) in participants failing a 
non-nucleoside reverse transcriptase inhibitor (NNRTI)-containing regimen at 
15 sites in 9 RLS conducted between 2012 and 2014. The primary analysis of 
the trial showed no difference in virologic outcome between the two regimens. 
Participants completed the ACTG SF-21, which has 8 QoL domains with a 
standard score ranging from 0 (worst) to 100 (best): general health perceptions 
(GHP), physical functioning (PF), role functioning (RF), social functioning (SF), 
cognitive functioning (CF), pain (P), mental health (MH), and energy/fatigue 
(E/F). All participants were followed for at least 48 weeks. In a secondary 
analysis, differences in mean change in QoL between baseline (week 0) and 
week 48 by treatment arm and baseline VL were evaluated in intent-to-treat 
analysis using generalized estimating equation methods.

Results. 512 eligible adults (49% male, median age 39 years) from India 
(31%), Malawi (22%), South Africa (20%), Zimbabwe (9%) Kenya (9%), 
Tanzania (3%), Brazil (2%), Peru (2%), and Thailand (1%) were included. 
Median baseline CD4 count was 135 (IQR: 53; 271) cells/mm3 and VL 33,360 
(IQR: 8,033; 138,153) cp/mL; 31% had VL>100,000 cp/mL. 512 and 492 
participants had QoL assessments at baseline and week 48, respectively. QoL 
improved significantly from week 0 to 48 (p<0.05 for all domains for both 
treatments) with larger increases in GHP and RF. There was no significant 
difference between treatment arms for any domain (Table 1). Individuals with VL 
>100,000 cp/mL at baseline had lower mean QoL at week 0 than those with VL 
≤100,000 cp/mL (3.6 to 12.1 lower; p<0.02 for each domain) but larger 
improvements such that mean QoL was similar at week 48 (1.3 lower to 1.7 
higher across domains; p>0.2). 

Conclusions. Improvements in QoL were similar after starting second-line ART 
with LPV/r + RAL or LPV/r + NRTI in RLS. QoL scores were worse among 
participants with higher VL prior to starting second-line, but after one year 
similar QoL scores were achieved.

ACTG A5273 was a randomized clinical trial of second-line ART comparing 
lopinavir/ritonavir (LPV/r) + raltegravir (RAL) with LPV/r + nucleos(t)ide reverse 
transcriptase inhibitors (NRTI) in participants failing a non-nucleoside reverse 
transcriptase inhibitor (NNRTI)-containing regimen at 15 sites in 9 RLS 
conducted between 2012 and 2014. 

The primary analysis of the trial showed no difference in virologic outcome 
between the two regimens (3). 

Participants completed the ACTG SF-21, which has 8 QoL domains (Table 1), 
with a standard score ranging from 0 (worst) to 100 (best). All participants were 
followed for at least 48 weeks. 

In a secondary analysis, differences in mean change in QoL between baseline 
(week 0) and week 48 by treatment arm were evaluated by linear regression. 
Differences in mean QoL scores by participant characteristics at baseline and 
separately at week 48  were also evaluated.
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Health-related quality of life (QoL) improves on first-line antiretroviral therapy 
(ART) (1). 

At first-line failure poorer QoL was verified among people in resource-limited 
settings (RLS) with higher viral load (VL) and lower CD4 counts (2).

Limited data are available about change in QoL after starting second-line ART 
in RLS.

• Effective second-line ART with successful virologic suppression was associated with improvements in QoL following failure of first-line ART.
• Improvements in QoL were similar after starting second-line ART with LPV/r + RAL or LPV/r + NRTI in RLS. 
• Mean QoL scores were worse among participants with higher VL and lower CD4 prior to starting second-line ART, but after one year similar QoL scores were 

achieved.
• Differences in mean QoL scores among countries and number of comorbidities remained on week 48. This likely reflects differences in QoL which are not 

directly impacted by ART.
• Our findings support the need for ongoing effective second-line ART with successful virologic suppression and immunologic recovery, to support improvements 

in QoL. 

Table 3. Mean QoL at week 0 and mean increase in QoL to week 48.
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Table 2. Baseline demographic and 
clinical characteristics of participants.
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Domains # items Summary of contents

General Health 
Perceptions (GHP)

3

Participants rate their general health, resistance to illnesses,
and health outlook. It has been validated. Two questions are
reverse coded to control for response set effects.

Physical 
Functioning (PF)

4

It inquired about physical limitations ranging from severe to
minor, including lifting heavy objects or running, walking uphill
or climbing a few flights of stairs, and being able to eat, dress,
bathe and use the toilet by oneself.

Role Functioning 
(RF)

2
Participants are asked if their health negatively impacts their
ability to perform at a job/school or to work around the house in
the past 4 weeks.

Social Functioning 
(SF)

2
Participants are asked to what extent their health in the past 4
weeks has limited their social activities; one item is reverse
coded to control for response set effects.

Cognitive 
Functioning (CF)

3

This domain measures the degree of difficulty participants have
experienced in the past four weeks with respect to their
cognitive abilities. It assesses a participant’s level of difficulty
with reasoning/solving problems, being attentive, and
remembering.

Pain (P) 2

This domain assess intensity of physical pain (e.g., headache,
muscle pain, back pain, stomach ache) and degree of
interference with daily activities in the past four weeks; one
item is reverse coded to control for response set effects.

Mental health (MH) 3
This domain assesses anxiety, depression, and overall
psychological wellbeing in the past 4 weeks. One item is
reverse coded to control for response set effects.

Energy/Fatigue 
(E/F)

2
This domain assesses vitality (feeling tired or fatigued and
energy to do things the person wanted to); one item is reverse
coded to control for response set effects.

Characteristic Total (N=512)

Sex (Female) 260 (51%)

Age (Years, Median [IQR]) 39 (34-44)

Race/Ethnicity (Black) 330 (64%)

Country

India 158 (31%)

Malawi 111 (22%)

South Africa 103 (20%)

Zimbabwe 47 (9%)

Kenya 48 (9%)

Tanzania 17 (3%)

Brazil 12 (2%)

Peru 9 (2%)

Thailand 7 (1%)

BMI (kg/m 2)

Median (IQR) 22 (19-26)

<18 (Underweight) 55 (11%)

History of AIDS 150 (29%)

≥3 non-AIDS comorbidities 145 (28%)

Years on 1 st-line ART 
(Median [IQR])

4.2 (2.3-6.2)

VL (HIV-1 RNA copies/mL) n=510

Median (IQR) 33,360 (8,033-138,153)

>100,000 159 (31%)

CD4 (cell counts/mm³) n=507

Median (IQR) 135 (53-271)

<50 122 (24%)

Table 1. Information obtained using the Short Form 21-item (SF-
21) QoL Questionnaire.

QoL Domain
Mean QoL at 

Week 0 (95%Cl)
(n=512)

Mean increase in QoL to week 
48

Treatment 
comparison:

LPV/r+RAL vs. 
LPV/r+NRTIs

LPV/r+RAL
(95%CI)

LPV/r+NRTIs
(95%CI)

Difference in 
mean 

increase 
(95%CI)

p-
value

General Health 
Perception 

(GHP)

67.1 
(65.3, 68.9)

6.1 
(3.5, 8.8)

7.9 
(5.0, 10.7)

-1.7 
(-5.6, 2.1)

0.38

Physical 
Functioning (PF)

91.5 
(89.9, 93.0)

3.6 
(1.4, 5.8)

5.1
(2.2, 7.9)

-1.5 
(-5.1, 2.1)

0.42

Role 
Functioning 

(RF)

80.4 
(77.9, 83.0)

8.6 (5.0,12.1)
9.1 

(5.2,13.0)
-0.5 

(-5.8, 4.8)
0.85

Social 
Functioning (SF)

91.2 
(89.8, 92.5)

4.1
(2.0, 6.3)

2.8 
(0.5, 5.0)

1.3 
(-1.8, 4.4)

0.40

Cognitive 
Functioning 

(CF)

91.0 
(89.6, 92.3)

3.2 
(1.3, 5.1)

5.3 
(3.0, 7.6)

-2.1
(-5.1, 0.9)

0.17

Pain 
(P)

82.9 
(81.0, 84.7)

3.8 
(0.9, 6.7)

5.2 
(2.1, 8.3)

-1.4 
(-5.7, 2.8)

0.51

Mental Health 
(MH)

84.9
(83.6, 86.2)

3.6 
(1.6, 5.6)

5.3 
(3.0, 7.6)

-1.7 
(-4.7, 1.4)

0.28

Energy/
Fatigue 
(E/F)

79.9 
(78.2, 81.6)

3.4
(0.6, 6.1)

4.8
(1.7, 7.7)

-1.4 
(-5.4, 2.7)

0.51

Table 4. Adjusted difference in mean QoL scores by VL, CD4, BMI, history of AIDS and number of comorbidities 
at baseline (95% Confidence Interval). All differences are also adjusted for country.

Parameter
General Health 

Perceptions 
(GHP)

Physical 
Functioning (PF)

Role 
Functioning 

(RF)

Social 
Functioning 

(SF)

Cognitive 
Functioning 

(CF)
Pain (P)

Mental Health 
(MH)

Energy / 
Fatigue (E/F)

VL (copies/ml)
>100K vs. ≤100K

-7.9(-11.5, -4.4)
p<.001

-4.4(-7.7, -1.1)
p=0.010

-6.5(-11.5, -1.5)
p=0.011

-2.1(-5.1, 0.8)
p=0.158

-2.7(-5.7, 0.3)
p=0.080

-4.3(-8.4, -0.2)
p=0.037

-2.9(-5.8, -0.0)
p=0.047

-5.1(-8.8, -1.5) 
p=0.006

CD4 (cells/mm3)
<50 vs. ≥50 

-9.4(-13.3, -5.4) 
p<.001

-4.3(-8.0, -0.6)
p=0.023

-3.9(-9.3, 1.6)
p=0.163

-6.6(-9.9, -3.4)
p<.001

-2.7(-6.1, 0.6)
p=0.111

-4.9(-9.4, -0.4)
p=0.033

-5.7(-8.9, -2.5)
p=0.001

-5.6(-9.7, -1.5)
p=0.007

BMI 
<18 vs. ≥18 kg/m2 * -6.8(-11.6, -1.9)

p=0.006
* -5.7(-9.9, -1.4)

p=0.009
* * * *

History of AIDS
Yes vs. No

* -4.7(-8.0, -1.4)
p=0.005

* * * * *
-6.0(-9.6, -2.4)

p=0.001

No. of non-AIDS
comorbidities 
≥3 vs. <3

* * -7.2(-13.1, -1.3)
p=0.016

* * -9.7(-14.5, -4.9)
p<.001

* *

* final models did not include the non-significant variables; models chosen using backwards variable selection with country, baseline VL and baseline CD4 forced in.
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• 512 participants from 9 RLS were included (Table 2).

• QoL improved significantly from week 0 to 48 (p<0.05 for all domains for both
treatments) with larger increases in GHP and RF, with no significant difference
between treatment arms (Table 3).

• At baseline participants with higher VL and lower CD4 had lower QoL. Having
lower BMI, 3 or more comorbidities, and history of AIDS were associated with
lower QoL in some domains (Table 4). QoL varied significantly among countries in
all domains (p<.0001) (not shown in Table).

• Individuals with higher VL at baseline had lower mean QoL at week 0 but larger
improvements such that mean QoL was similar at week 48 (Figure 1). Similarly,
the difference in mean QoL by CD4 count at baseline had disappeared at week 48.

• There was no association of QoL at week 48 for BMI and history of AIDS for all
domains (p>0.05). QoL scores remained associated with country in all domains
(p<0.001), except PF (p=0.103). At week 48, as at baseline, higher number of
comorbidities remained associated with lower mean RF (≥3 vs. <3 comorbidities: -
5.5 [- 10.4; - 0.5]; p=0.031) and lower mean P (≥3 vs. <3 comorbidities: - 6.6
[-11.0; - 2.1]; p=0.004).

Figure 1.  Mean QoL change from week 0 to week 48 by baseline VL (>100,000 cp/mL vs. VL ≤100,000 cp/mL) 
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