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Graphical abstract

Improved patient-reported outcomes 24 weeks after sofosbuvir-based
HCV treatment end in West and Central Africa

(n = 120, ANRS 12311 TAC trial)

MCS: mental component summary; PCS: physical component summary (MOS SF-12 aggregate scores, range 0-100). Fatigue score: Piper scale (range 0-10); Number of symptoms: ANRS AC24/ACTG scale (range 0-35)
*p <0.05    **p <0.01     ****p <0.001 (Wilcoxon signed-rank test)
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Highlights Impact and implications

� Patient-reported outcomes during direct-acting

antiviral treatment remain poorly documented in
Africa.

� Patient-reported outcomes were improved 6
months after end of sofosbuvir-based treatment in
African patients with chronic HCV.

� These findings may help foster adherence and
retention in care among patients initiating direct-
acting antivirals in Africa.
https://doi.org/10.1016/j.jhepr.2022.100665
Perceptions and experiences (i.e. “patient-reported
outcomes”) of patients with chronic hepatitis C
receiving direct-acting antivirals (DAAs) are poorly
documented in the African setting. This study shows
significant improvements in health-related quality of
life, fatigue, and self-reported symptoms 24 weeks
after the end of a 12-week sofosbuvir-based DAA
regimen in 120 patients from Central and West Africa.
These findings substantially add to the body of
knowledge about DAA therapy in the African setting.
Treatment providers should be encouraged to inform
patients of the benefits of DAAs beyond viral eradi-
cation, to increase treatment adherence and retention
in care.
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Background & Aims: Patient-reported outcomes (PROs) are poorly documented for patients with chronic hepatitis C on
direct-acting antiviral (DAA) treatment in low-to-middle-income countries. We documented PROs during and after DAA
treatment in participants of the TAC ANRS 12311 trial (West and Central Africa).
Methods: Trial participants received a 12-week regimen containing either sofosbuvir plus ribavirin (HCV genotype 2, n = 40),
or sofosbuvir plus ledipasvir (HCV genotypes 1 and 4, n = 80). Health-related quality of life (SF-12), fatigue (Piper Fatigue
scale), and self-reported symptoms (35-symptom list) were assessed at enrolment (Week (W) 0), during treatment (W2, W4,
W8 andW12) and after treatment (W24 andW36). These PROs were compared betweenW0 andW36 (Wilcoxon signed-rank
or McNemar tests). Mixed-effects linear regression models helped identify correlates of physical and mental quality of life
component summaries (PCS and MCS) in a longitudinal analysis.
Results:Most PROs were significantly improved 24 weeks after treatment end (W36), without significant differences between
treatment groups. For the post-treatment period, multivariable analysis showed significant increases in PCS for patients with
cirrhosis and in MCS for patients in the sofosbuvir plus ribavirin group. A higher number of self-reported symptoms at W0
was associated with lower PCS and MCS, older age and cirrhosis with lower PCS, and male sex and HCV cure with higher PCS.
Conclusions: Sofosbuvir-based DAA therapy was associated with a significant improvement in PROs 6 months after treatment
end in patients with chronic HCV infection from Central and West Africa. These findings may guide HCV treatment providers
in low-to-middle-income countries to deliver pre-treatment information concerning the benefits of DAAs beyond viral
eradication.
ClinicalTrials.gov Identifier: NCT02405013.
Impact and implications: Perceptions and experiences (i.e. “patient-reported outcomes”) of patients with chronic hepatitis C
receiving direct-acting antivirals (DAAs) are poorly documented in the African setting. This study shows significant im-
provements in health-related quality of life, fatigue, and self-reported symptoms 24 weeks after the end of a 12-week
sofosbuvir-based DAA regimen in 120 patients from Central and West Africa. These findings substantially add to the body
of knowledge about DAA therapy in the African setting. Treatment providers should be encouraged to inform patients of the
benefits of DAAs beyond viral eradication, to increase treatment adherence and retention in care.
© 2023 The Authors. Published by Elsevier B.V. on behalf of European Association for the Study of the Liver (EASL). This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Keywords: direct-acting antivirals; hepatitis C; health-related quality of life; symp-
toms; West Africa.
Received 30 June 2022; received in revised form 24 November 2022; accepted 12
December 2022; available online 28 December 2022
† Equal contributions.

* Corresponding author. Address: UMR 1252 SESSTIM, Aix-Marseille Univ, Faculté de
Médecine 3e étage - Aile Bleue 27, boulevard Jean Moulin, 13385 Marseille cedex 5 –

France. Tel.: +33 4 13 73 22 90.
E-mail address: camelia.protopopescu@inserm.fr (C. Protopopescu).
Introduction
The advent of direct-acting antivirals (DAAs) has paved the way
for a hepatitis C-free world, an objective set by the World Health
Organization (WHO) for 2030.1 The WHO Global Health Strategy
for viral hepatitis 2016-20212 identified priority actions,
including expanding access to treatment to ensure that 80% of
eligible persons with chronic HCV infection are treated by 2030.
More recently, the Lancet Gastroenterology and Hepatology
Commission highlighted the need to include essential medicines
for viral hepatitis in national programs, with a priority given to
pan-genotypic DAAs.3 However, the road to optimal access to
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HCV treatment is still long, with large geographical disparities in
treatment coverage rates, the WHO African region showing the
lowest rate.3

Available data from both clinical trials and observational
studies – mainly conducted in high-resource settings – show
excellent DAA efficacy in all patient populations,4–6 including with
generic formulations.7 In this era, when a cure for HCV is possible
for most infected individuals receiving treatment, patient-
reported outcomes (PROs) – such as health-related quality of life
(HRQL), HCV self-reported symptoms, and fatigue – also play a
role in the clinical management of hepatitis C.8 Providing infor-
mation on patients’ experiences with DAAs and on expected im-
provements in quality of life thanks to HCV cure can help foster
adherence and retention in care. The latter may be specifically
challenging in low-to-middle income countries (LMICs), where
the global cost of care represents a heavy burden for many pa-
tients.9 Documenting PROs in LMICs is therefore a key issue to
advocate and facilitate successful scale-up of DAAs there.10

Studies performed in high-resource settings show a global
improvement of PROs after DAA treatment and HCV cure,11–14

even though patients’ experiences with these new therapies
differ.15 However, data on PROs in LMICs are lacking, as are policy-
relevant data on viral hepatitis in sub-Saharan Africa in general.16

The non-randomized, international pilot trial ANRS 12311 TAC
demonstrated the efficacy and safety of sofosbuvir-based regi-
mens in treatment-naïve patients with chronic HCV infection in
Cameroon, Côte d’Ivoire and Senegal.17 The present study docu-
mented PROs during and after DAA treatment in participants in
the trial.
Patients and methods
The ANRS 12311 TAC trial
ANRS 12311 TAC is an international, phase IIb, open-label, non-
randomized trial conducted in 120 treatment-naïve adults with
Table 1. Main characteristics of the study population at baseline (W0) (ANRS

Characteristics (no. of missing values) All patients (n = 120

Male sex (0) 65 (54.2
Age (0) - in years 58.0 [49.0–63.0
Matrimonial status (0)

No partner 20 (16.7
Married/common law 90 (75.0
Regular partner, not living together 10 (8.3

Has received income in the previous month (0) 58 (52.7
Cirrhosis (1) 30 (25.2
HIV coinfection (0) 36 (30.0
AST (IU/L) (0) 48.0 [31.0–68.3
ALT (IU/L) (0) 49.5 [36.0–73.3
Creatinine (mg/L) (0) 9.2 [8.0–12.0
Hemoglobin (g/dl) (0) 13.5 [12.5–14.5
Tobacco smoking (0)

Never 100 (83.3
Yes, but stopped 12 (10.0
Yes, ongoing 8 (0.7

Alcohol use
Never 66 (55.0
Yes, but stopped 21 (27.5
Yes, currently (<once a day) 33 (17.5

Data are presented as n (%) or median [IQR].
ALT, alanine aminotransferase; AST, aspartate aminotransferase; LDV, ledipasvir; RBV, r
1 Comparison of characteristics between patients in the SOF/RBV group and patients in
for continuous variables).
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confirmed genotype 1, 2 or 4 HCV infection. The main eligibility
criteria for participation in the trial were being at least 18 years
old, having proven chronic HCV infection (third-generation ELISA
IgG test) with genotype 1, 2 or 4 and HCV-RNA >12 IU/ml, no
previous exposure to HCV treatment, agreement on using a
contraceptive method 1-month prior treatment initiation and 7
months after treatment completion, weight between 40 and
125 kg and signed informed consent. The following additional
criteria applied for HIV-HCV-coinfected patients: HIV infection
confirmed by fourth-generation ELISA and western blot,
receiving stable antiretroviral treatment for at least 8 weeks,
with two nucleos(t)ide reverse-transcription inhibitors (tenofo-
vir or abacavir, and lamivudine or emtricitabine) and a third
agent (raltegravir, lopinavir/ritonavir, atazanavir/ritonavir, dar-
unavir/ritonavir, efavirenz), CD4 T-cell count >100 cells/ll and
plasma HIV-RNA <200 copies/ml. Non-inclusion criteria were as
follows: positive HBsAg rapid test, known Child-Pugh B or C
cirrhosis, pregnancy or breastfeeding, refusal of contraception,
history of organ transplantation, comorbidities such as cancer
(including hepatocellular carcinoma), epilepsy, drepanocytosis,
myocardial infarction, QT elongation >−20 ms, daily alcohol con-
sumption >20 g (women) or 40 g (men), active drug use, he-
moglobin <10 g/ml (women) and 11 g/ml (men), platelet count
<50,000/ll, neutrophil count <750/ll, creatinine clearance with
Modification of Diet in Renal Disease formula <50 ml/min, his-
tory of severe opportunistic infections in the previous 6 months
and, for HIV-HCV-coinfected patients, history of non-adherence
to antiretroviral treatment, and use of antiretrovirals other
than those authorized in the trial. Trial participants were divided
into two treatment groups, one administered a 12-week treat-
ment with sofosbuvir plus ledipasvir (for patients infected with
genotype 1 or 4: SOF/LDV group, n = 80) and the other sofosbuvir
plus weight-based ribavirin (for patients infected with genotype
2: SOF/RBV group, n = 40), and were then followed for 24 weeks
(total trial duration: 36 weeks). Following the WHO guidelines
12311 TAC trial, N = 120).

Treatment group

) SOF/LDV (n = 80) SOF/RBV (n = 40) p value1

) 40 (50.0) 25 (63.5) 0.271
] 60.0 [53.0–64.0] 52.0 [41.0– 60.0] 0.001

0.861
) 14 (17.5) 6 (15.0)
) 60 (75.0) 30 (75.0)
) 6 (7.5) 4 (10.0)
) 36 (48.6) 22 (61.1) 0.305
) 20 (25.3) 10 (25.0) 0.989
) 24 (30.0) 12 (30.0) 1
] 49.0 [33.0–67.3] 41.5 [28.8–70.0] 0.307
] 50.5 [38.0–73.0] 42.0 [29.0–82.0] 0.520
] 9.0 [7.0–11.3] 10.4 [9.0–13.1] 0.010
] 13.2 [12.4–14.4] 14.1 [12.9–14.7] 0.114

) 64 (80.0) 36 (90.0) 0.340
) 9 (11.2) 3 (7.5)
) 7 (8.8) 1 (2.5)

0.424
) 42 (52.5) 24 (60.0)
) 25 (16.3) 8 (20.0)
) 13 (31.2) 8 (20.0)

ibavirin; SOF, sofosbuvir.
the SOF/LDV group (Chi-square test for categorical variables, Wilcoxon rank-sum test
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that were prevailing at the time the trial was designed, the
aspartate aminotransferase-to-platelet ratio index (APRI)18 was
used to assess liver fibrosis, with values above 2 denoting
cirrhosis.19 The trial’s primary endpoint was sustained virological
response (SVR), assessed 12 weeks after the end of treatment, i.e.
at week (W) 24. Efficacy results showed an overall SVR rate of
89.2%, with no significant difference according to HCV genotype,
and a satisfying tolerance profile, thereby supporting the use of
sofosbuvir-based HCV therapy in the African context.17

Assessment of patient-reported outcomes
Data on HRQL, perceived fatigue and HCV self-reported symp-
toms (secondary outcomes) were collected using face-to-face
questionnaires administered after each clinical visit, at baseline
(i.e. at enrolment (W0)), and during treatment follow-up at W2,
W4, W8, W12 (end of treatment), and after treatment end at
W24 and W36. The questionnaires were administered by trained
interviewers, independent from the medical team. They were
available in French and in English, which are the languages most
used by people living in areas where patients were recruited. In
case the participant spoke only a local language (a rare situation),
interviewers had been trained to directly translate the ques-
tionnaires using the survey guide, which included validated
formulations.

HRQL was assessed using the Medical Outcomes Study (MOS)
12-item short-form general health survey (MOS SF-12, version
2),20 from which two summary scores can be calculated: the
physical (PCS) and mental (MCS) component summaries, for
physical and mental HRQL, respectively. PCS and MCS scores
range from 0 to 100, with higher values denoting better HRQL.

Patients’ perceived level of fatigue and associated discomfort
were assessed using three items derived from the Piper Fatigue
Scale21 which explores the level of fatigue (using a 10-point
numerical rating scale), its duration, and the level of associated
concern or discomfort (using a 5-point Likert scale). These items
were previously used to assess perceived fatigue in patients
treated for HCV infection using sofosbuvir-based therapy.22

Self-reported symptoms were assessed using the ANRS AC24
questionnaire which is derived from the AIDS Clinical Trials
Group Symptom Distress Module23 and adapted to the context of
HCV infection.22 This questionnaire asks patients about their
experience of 35 symptoms during the previous 4 weeks and the
associated discomfort using a 4-point scale (“not at all”, “a little”,
“moderately”, or “very” discomforting).

Study population
The study population included trial participants who had at least
one measure of PROs between W0 and W36.

Statistical analyses
The main characteristics of the study population at W0 were
described and then compared between treatment groups (Chi-
square and Wilcoxon rank-sum tests for categorical and contin-
uous variables, respectively). The distribution of PROs was
described at each scheduled visit, and then compared between
W0 and W36, globally and in each treatment group (Wilcoxon
signed-rank and McNemar tests for continuous and categorical
variables, respectively). Self-reported symptoms were described
at each visit both for the whole study population and for each
treatment group. The level of fatigue and the number of self-
reported symptoms were compared between treatment groups
at each visit during follow-up (Wilcoxon rank-sum test).
3vol. 5 j 100665
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Skin itching

Erectile dysfunction
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Articular pain

Fig. 1. Symptoms reported by more than 20% of patients at W0: Prevalence rates at W0 and W36 (ANRS 12311 TAC trial, N = 120). W, week.
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Mixed-effects linear regression models were used to test the
effect, if any, of treatment group on PROs, and to identify cor-
relates of physical (PCS) and mental (MCS) HRQL scores in a
longitudinal analysis during the W2–W36 follow-up period.
Variables tested in the models included fixed variables, all
Table 3. Correlates of physical health-related quality of life (PCS score) in th

Characteristics

Univariab

Coefficient [95%

Intercept
Time (weeks)A,a

0.14 [-0.01 to 0
0.09 [0.05 to 0

t1
t2

Treatment group
2.54 [-0.19 to 5SOF/RBV (ref: SOF/LDV)

Male sex 2.06 [-0.54 to 4
Age (in years) -0.20 [-0.31 to -0
HCV curedA 4.10 [1.36 to 6
HIV coinfection 0.807 [-2.05 to 3
Cirrhosis -7.78 [-13.0 to -2
Interaction between time and cirrhosisA

0.07 [-0.09 to 0
0.07 [0.02 to 0

0.44 [-0.06 to 0
0.20 [0.05 to 0

t1
t2
t1 * cirrhosis
t2 * cirrhosis

Total number of self-reported symptoms at Week 0 -0.66 [ -0.89 to -0
Fatigue score at Week 0 -1.18 [-1.67 to -0

Mixed-effects linear regression models.
LDV, ledipasvir; PCS, physical component summary; RBV, ribavirin; SOF, sofosbuvir. Th
variables.
a t1 corresponds to the on-treatment period (Week 2 to Week 12), t2 corresponds to t
A Time-varying variables.
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assessed at W0 (sex, age, presence of cirrhosis, HIV coinfection,
treatment group, number of HCV self-reported symptoms, and
fatigue score), and time-varying variables (time, with a distinc-
tion between on-treatment (W2 to W12) and post-treatment
(W24 to W36) periods, and HCV status, defined as being cured
e study population (ANRS 12311 TAC trial, N = 120).

le analyses Multivariable analysis

CI] p value Adjusted coefficient [95% CI] p value

62.61 [57.33 to 67.89] <0.001

.29]
.14]

0.074
<0.001

.28] 0.071

.66] 0.124 2.26 [0.20 to 4.31] 0.027
.10] <0.001 -0.22 [-0.91 to -0.14] <0.001
.83] 0.003 4.52 [1.95 to 7.14] <0.001
.66] 0.579
.57] 0.004 -6.92 [-11.72 to -2.11] 0.006

.24]
.11]
.93]
.34]

0.374
0.004
0.083
0.008

0.10 [-0.06 to 0.26]
-0.06 [-0.15 to 0.03]
0.46 [-0.02 to 0.95]
0.23 [0.08 to 0.37]

0.218
0.162
0.062
0.002

.42] <0.001 -0.74 [-0.93 to -0.53] <0.001

.69] <0.001

e symbol * is the standard statistical notation for the interaction term between two

he post-treatment period (Week 24 to Week 36).
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Table 4. Correlates of mental health-related quality of life (MCS score) in the study population (ANRS 12311 TAC trial, N = 120).

Characteristics

Univariable analyses Multivariable analysis

Coefficient [95% CI] p value Adjusted coefficient [95% CI] p value

Intercept 53.31 [51.54 to 55.08] <0.001
Time (weeks)A,a

t1
t2

-0.10 [-0.25 to 0.06]
-0.02 [-0.07 to 0.03]

0.228
0.427

Treatment group
SOF/RBV (ref: SOF/LDV) -2.58 [-5.40 to 0.23] 0.078 -2.29 [-5.01 to 0.44] 0.100
Interaction between time and treatment groupA

-0.12 [-0.30 to 0.07]
-0.06 [-0.13 to -0.004]

0.07 [-0.26 to 0.40]
0.13 [0.04 to 0.23]

0.205
0.038
0.667
0.011

-0.12 [-0.30 to 0.07]
-0.06 [-0.12 to -0.003]

0.07 [-0.25 to 0.38]
0.13 [0.03 to 0.24]

0.219
0.042
0.665
0.012

t1
t2
t1 * SOF/RBV
t2 * SOF/RBV

Male sex 0.01 [-1.73 to 1.75] 0.986
Age (in years) 0.05 [-0.02 to 0.12] 0.178
HCV curedA 0.53 [-2.29 to 3.34] 0.714
HIV coinfection 0.10 [-1.79 to 1.98] 0.918
Cirrhosis 1.04 [-1.65 to 3.74] 0.450
Total number of self-reported symptoms at Week 0 -0.44 [ -0.60 to -0.29] <0.001 -0.44 [-0.60 to -0.28] <0.001
Fatigue score at Week 0 -0.51 [-0.86 to -0.18] 0.004

Mixed-effects linear regression models.
LDV, ledipasvir; MCS, mental component summary; RBV, ribavirin; SOF, sofosbuvir. The symbol * is the standard statistical notation for the interaction term between two
variables.
a t1 corresponds to the on-treatment period (Week 2 to Week 12), t2 corresponds to the post-treatment period (Week 24 to Week 36).
A Time-varying variables.
of HCV or not). A likelihood ratio test with the backward selec-
tion procedure was used to build the two final multivariable
models, which comprised variables significant at the 0.05 level.
Interactions between variables were also tested for; only those
remaining significant after multivariable adjustment were kept
in the final models. Statistical analyses were performed using R
Statistical Software (version 3.6.3, R Core Team, 2020).

All authors had access to the study data and reviewed and
approved the final manuscript.

Results
Baseline characteristics of the study population
The study population included all 120 trial participants
(Cameroon: 53; Côte d’Ivoire: 45; and Senegal: 22). A slight
majority were men (54.2%), the median [IQR] age at baseline
(W0) was 58 [49–63] years, 25.2% of patients had cirrhosis, and
30% were coinfected with HIV. Patients in the SOF/RBV group
were significantly younger than those in the SOF/LDV group
(Table 1). At inclusion in the trial, four of the 36 HIV-HCV-
coinfected patients had a WHO clinical stage 4 (AIDS), six had
a plasma HIV viral load above 50 cp/ml, and the median [IQR]
CD4 T-cell count was 624 (422–844) cells/ll.

Change in PROs during follow-up
Comparisons of scores between W0 and W36 showed significant
improvements in all PROs, except for the number of symptoms
causing a lot of discomfort (median [IQR]: 1 [0–3] at W0 vs.
0 [0–2] at W36, p = 0.842). Among symptoms causing a lot of
discomfort, flu-like symptoms, articular pain, sleep disorders,
problems with teeth, fatigue or loss of energy, anger, feeling
nervous, and anxiety were most cited. A significant increase in
physical and mental HRQL (gain of 3 points in median for both
PCS and MCS scores) was observed, while significant decreases in
the fatigue score (3.5 [2–5] vs. 2 [0–4.7], p <0.001), in the per-
centage of patients reporting discomforting fatigue (28.3% vs.
13.5%, p <0.001), and the number of self-reported symptoms
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were observed (6 [3–11] vs. 3 [0–7], p <0.001) (Table 2). Analyses
stratified by treatment group showed significant improvements
in most PROs between W0 and W36 (Table S1).

No significant effect of treatment group was observed on the
total number of self-reported symptoms (p = 0.868) or on the
fatigue score (p = 0.640) in the univariable mixed-effects
regression models (data not shown). This was confirmed by
between-group comparisons of these scores at each follow-up
visit (Table S1).
Types of self-reported symptoms
At W0, the symptoms most reported were articular pain (47.9%
of patients), fatigue or loss of energy (46.2%), and flu-like
symptoms (46.2%) (Fig. 1). Between 30% and 40% of patients
reported the following symptoms: headaches, anxiety, anger,
feeling nervous, sleep disorders, and feeling sad or depressed.
Furthermore, between 20% and 30% reported the following
symptoms: problems with their teeth, coughing, memory dif-
ficulties, problems concentrating, sexual disorders (such as loss
of libido or dissatisfaction), vision problems, weight loss,
breathlessness, dizziness, erectile dysfunction, and skin itching
(Fig. 1).

At W36, the symptoms most reported were still articular pain
(32.7%), fatigue or loss of energy (30.6%), and flu-like symptoms
(29.1%) (Fig. 1). The prevalence of all symptoms reported by more
than 20% of patients at baseline was significantly lower at W36
(Fig. 1, Table S2). By contrast, the prevalence of the following
symptoms – reported less often – remained stable: change in
smell perception (2.5% to 3.6%, p = 1.0), change in taste percep-
tion (3.4% to 6.4%, p = 0.248), diarrhea (8.4% to 13.6%, p = 0.074),
dry skin (3.4% to 5.5%, p = 0.480), hair loss (0.8% to 2.8%, p =
0.480), hearing problems (7.6% to 8.2%, p = 1.0), tingling around
the mouth (0.9% to 1.8%, p = 1.0), and change in menstrual cycle
(3.1% to 3.3%, p = 1.0) (Table S2).

The percentage of patients reporting sexual disorders, such as
loss of libido or dissatisfaction, significantly decreased between
5vol. 5 j 100665
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W0 and W36 (24.6% vs. 19.8%, p = 0.013), as did the percentage of
male patients reporting erectile dysfunction (20.4% vs. 14.6%, p =
0.023).

The descriptive analyses stratified by treatment group
showed similar results (Table S2), except for a high prevalence of
anxiety (51.3%) in the SOF/RBV group at W0.

Correlates of physical HRQL
In the final multivariable model for physical HRQL, older age,
cirrhosis, and a higher number of self-reported symptoms at W0
were associated with a lower PCS, denoting impaired physical
HRQL (Table 3). By contrast, male sex and HCV cure were asso-
ciated with a higher PCS. No significant change in PCS over time
was found for the on-treatment period (Week 2 to Week 12).
However, PCS increased significantly during the post-treatment
period (Week 24 to Week 36) in patients with cirrhosis, as
shown by the interaction term. No significant effect of treatment
group on PCS was observed.

Correlates of mental HRQL
In the final multivariable model for mental HRQL, a higher
number of self-reported symptoms at W0 was significantly
associated with a lower MCS (Table 4). Moreover, MCS decreased
during the post-treatment period for patients in the SOF/LDV
group but increased for patients in the SOF/RBV group. No sig-
nificant change in MCS was observed during the on-treatment
period.
Discussion
The TAC clinical trial performed in three African countries –

including two (Cameroon and Cote d’Ivoire) from the list of 10
countries with the greatest burden from viral hepatitis3 – shows
a significant improvement in all the PROs studied, including
HRQL, fatigue, and self-reported symptoms, 24 weeks after the
end of a 12-week sofosbuvir-based treatment program in 120
treatment-naïve adults with confirmed genotype 1, 2 or 4 HCV
infection. These findings may help HCV treatment providers
inform patients initiating DAA treatment in LMICs about the
potential benefits of treatment beyond viral eradication. Ex-
pected improvements in both quality of life and the global
burden of symptoms may foster adherence and retention in care
for these patients. In the meantime, DAA scale-up in Africa re-
mains a priority, especially given the increased incidence of HCV-
related hepatocellular carcinoma observed over the last 40 years
in this region.24

The current literature on DAA in LMICs mainly focuses on-
treatment efficacy, effectiveness or cost-effectiveness.25–30 To
our knowledge, only two studies have documented HRQL in
DAA-treated patients in such countries. In Rwanda, data from the
SHARED clinical trial evaluating a 12-week treatment program
with SOF/LDV in 300 HCV-infected adult patients showed sig-
nificant improvements in physical and mental HRQL (assessed
using the MOS-HIV scale31) at week 24 compared with base-
line.32 In Egypt, a prospective observational study in 62 patients
initiating DAAs showed a deterioration of HRQL (assessed using
the Liver Disease Symptom Index33) during treatment, a wors-
ening of self-reported symptoms, and increased anxiety and
stress in the first weeks of therapy, followed by a return to
baseline scores for all PROs at the end of treatment.34

Interestingly, in the ANRS 12311 TAC trial, we found no
significant change over time in HRQL during the on-treatment
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period. More particularly, unlike in other studies including
ribavirin-based regimens,8,35 no transient decrease in HRQL
was detected in the first weeks after treatment initiation.
Overall, significant improvements in physical and mental HRQL
were observed 24 weeks after the end of treatment (W36)
compared with baseline (W0). In addition, HCV cure was
associated with better physical HRQL in both treatment groups.
These results confirm those observed in previous studies con-
ducted in various populations of HCV-infected patients in
Western8,12,15,36–38 and Middle Eastern countries.39 Interest-
ingly, during the post-treatment period, physical HRQL
improved significantly only in patients with cirrhosis, which
suggests different kinetics of HRQL change after the end of DAA
treatment in those with cirrhosis. Further studies with a larger
sample size are needed to verify this hypothesis. In addition,
unlike the SOF/RBV group, mental HRQL was not found to
significantly improve after the end of treatment in the SOF/LDV
group. Inter-group differences in age40 and unobserved con-
founding factors may explain these contrasting findings more
than HCV genotype.

Improvement over time in physical and mental HRQL was
observed independently of HIV coinfection. The effect of the
latter was not significant, unlike in previous studies which
showed a negative effect of HIV coinfection on HRQL before,
during, and after DAA treatment,38 or a smaller benefit of HCV
cure on perceived mental health in HIV-HCV-coinfected patients
than in their HCV-monoinfected counterparts.41

It is also interesting to note that, even though cirrhosis was
associated with lower physical HRQL in the TAC trial participants,
physical HRQL significantly improved over time in patients with
cirrhosis after the end of treatment. This confirms that PROs
improve after DAA therapy ends even in patients with advanced
stages of liver fibrosis.42

We also found that the number of self-reported symptoms
was an independent correlate of impaired HRQL. This confirms
that symptoms felt – whether related to treatment or to the
disease itself – had a substantial impact on patients’ overall
perceived health.43 The symptoms most reported were similar to
those previously described in high-resource countries22,41 and,
for most of them, their prevalence decreased at the end of
follow-up. Interestingly, the percentage of patients reporting
sexual disorders and that of male patients reporting erectile
dysfunction decreased. These results can be compared with
those of a study exploring male sexual dysfunction in HCV-
infected men treated with DAAs,44 which showed a significant
improvement in dysfunction after HCV cure. Fatigue was re-
ported by nearly half of the patients in the TAC trial, and one
patient in five reported discomforting fatigue at enrolment,
which confirms the predominance of fatigue in the symptom-
atology of HCV infection.45,46 We observed a statistically signif-
icant decline in perceived level of fatigue 24 weeks after the end
of treatment. Further research is needed to determine the clinical
significance of this decline, and its persistence over the long
term.

Changes in PROs observed after DAA treatment in the TAC
ANRS 12311 trial are roughly similar to those observed in studies
performed in non-low income settings.12,47 However, the use of
different psychometric scales and the differences in PRO
assessment schedules make comparisons difficult.

Finally, our results confirm the sex-based effect shown else-
where for physical HRQL of DAA-treated patients, with men
reporting better HRQL than women.22,34,48 Future research on
6vol. 5 j 100665



PROs in individuals on DAAs should address sex issues to identify
the mechanisms at play and to help develop interventions tar-
geted at women initiating HCV treatment.

The main strengths of this study are its international nature in
the African context and the longitudinal assessment of a large set
of PROs. However, the small sample size per country and the
small number of patients with cirrhosis and/or HIV infection
limit the generalizability of results. Another limitation of the
study is the use of psychometric scales which were initially
developed for high-resource settings. However, the MOS SF-12
scale has already been successfully used in the African
setting49–53 where it has been shown to be a valid measure of
HRQL.54,55 Moreover, the self-reported symptoms and fatigue
scales we used are easily transposable to the African setting.
Importantly, setting up the trial in three different countries
facilitated building a network of clinicians, biologists, patient
associations, and stakeholders aimed at improving knowledge in
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recent advances in hepatitis C care and expanding access to DAAs
in the region. Finally, further studies are needed to assess if the
statistically significant differences found in the before/after
treatment comparison of PROs reflect clinically meaningful
changes for patients (minimal clinically important difference).56

Sofosbuvir-based DAA therapy was associated with a signifi-
cant improvement of PROs 6 months after treatment end in
treatment-naïve patients from Central and West African coun-
tries chronically infected with genotype 1, 2 or 4 HCV. These
findings add to the body of knowledge concerning chronic HCV-
infected patients’ experience with DAAs in LMICs and may help
foster adherence and retention in care for patients initiating
DAAs in these countries. Further research is needed in the Afri-
can setting to document change in PROs over the long term in
DAA-treated patients, including patients with comorbidities such
as coinfection with hepatitis B virus.
Abbreviations
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