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France; 7INSERM U897, ISPED, Université Victor Segalen, Bordeaux, France; 8CHU Sainte Marguerite, Marseille, France; 9CHU de la Pitié
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SUMMARY. Fatigue is a major component of quality of life

(QOL) and is associated with depression in HIV–HCV

co-infected individuals. We investigated whether treating

depressive symptoms (DS) could mitigate the impact of fati-

gue on daily functioning in co-infected patients, even those

at an advanced stage of disease. The analysis was conducted

on enrolment data of 328 HIV–HCV co-infected patients

recruited in the French nationwide ANRS CO 13 HEPAVIH

cohort. Data collection was based on medical records and

self-administered questionnaires which included items on

socio-behavioural data, the fatigue impact scale (FIS) in

three domains (cognitive, physical and social functioning),

depressive symptoms (CES-D classification) and use of

treatments for depressive symptoms (TDS). After multiple

adjustment for gender and unemployment, CD4 cell count

<200 per mm3 was associated with a negative impact of

fatigue on the physical functioning dimension (P = 0.002).

A higher number of symptoms causing discomfort signifi-

cantly predicted a higher impact of fatigue on all three

dimensions (P < 0.001). This was also true for patients with

DS receiving TDS when compared with those with no DS but

receiving TDS. A significant decreasing linear trend

(P < 0.001) of the impact of fatigue was found across the

categories �DS/TDS�, �DS/no TDS�, �no DS/TDS� and �no DS/no

TDS�. Despite limitations related to the cross-sectional nature

of this study, our results suggest that routine screening and

treatment for DS can reduce the impact of fatigue on the

daily functioning of HIV–HCV co-infected patients and

relieve the burden of their dual infection.

Keywords: ART, depression, fatigue, hepatitis C, quality of

life.

INTRODUCTION

Fatigue is one of the most frequent symptoms in patients

living with hepatitis C, its prevalence ranging from 50% to

67% [1–3]. It is functionally associated with depression and

is a core symptom in the diagnosis of major depressive

disorders. (Diagnostic and Statistical Manual of Mental

Disorders, DSM-IV) [4]. Fatigue and depression are corre-

lated in HIV-infected patients [5–8]. Moreover, fatigue has

also been found to mediate the relationship between func-

tional limitations and depression in HIV-infected men [9]

and to be independently associated with poor health-related

quality of life (HRQL) in HCV-infected patients [10,11].

While in HCV-only patients there is a correlation between

fatigue and depression [2], in HIV–HCV co-infected patients,

such a relationship may be more complex and consequently

requires more thorough investigation. In co-infected indi-

viduals, fatigue can be influenced by additional factors

arising from their exposure to multiple treatments [12] as

well as by the specific psychosocial characteristics of this
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depressive symptoms; DSM-IV, diagnostic and statistical manual of
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population, mainly composed of drug users [13]. Further-

more, although fatigue is also a major component of quality

of life in this population [13,14], it is still unclear to what

extent it may be more attributable to psychosocial factors

and co-occurring depression than to HIV or HCV disease

[13,15] and whether treating depression may reduce the

impact of fatigue on patient functioning.

The aim of this study was to assess to what extent

depression and treating depressive symptoms (DS) can

reduce the impact of fatigue on patient functioning once HIV

and HCV clinical statuses as well as other psychosocial

factors are taken into account.

MATERIAL AND METHODS

Study design

In 2006, a nationwide cohort, ANRS CO 13 Hepavih,

recruiting HIV–HCV co-infected individuals was initiated in

17 outpatient hospital services delivering care to HIV–HCV

co-infected individuals in France. Individuals enrolled had to

be HIV antibody-positive and have chronic HCV infection

confirmed by Western blot and plasma RNA assays. Patients

who agreed to participate signed a letter of informed consent

and were provided with self-administered questionnaires

collecting socio-behavioural and psychosocial data at the

baseline visit and at scheduled annual visits. Clinical and

biological data, such as HIV plasma viral load, CD4 cell

count and liver cirrhosis status were collected from a clinical

research form, completed by medical staff in clinical centres.

The study was approved by the institutional review board of

Hôpital Cochin (Paris).

Questionnaire

The self-administered questionnaire included items on socio-

demographic characteristics, treatment history and psycho-

social data, including patient perceptions concerning the

impact of fatigue on their daily life and self-reported side

effects.

Patient perceptions of the functional impact of fatigue

were evaluated using the fatigue impact scale (FIS) [16], a

psychometric instrument designed to collect self-reports

about the impact of fatigue on patient cognitive, physical

and psychosocial functioning over the previous month. The

FIS attributes domain scores for each of these three func-

tioning types ranging from 0 to 40, except for psychosocial

functioning which ranges from 0 to 80 (the total score

ranging therefore from 0 to 160). Higher scores denote a

higher perceived impact of fatigue (i.e. a more negative

perceived impact on daily functioning). Patient DS were

assessed using the Center for Epidemiological Studies

Depression Questionnaire (CES-D) [17] which enables the

computation of a global depression score ranging from 0 to

60, with gender-specific cut-off values (17 for women and

23 for men). Score values above the gender-specific cut-off

point were taken as indicative of depression.

A questionnaire collected data about the occurrence of 39

treatment-related symptoms (defined here as self-reported side

effects) over the previous 4 weeks and the discomfort they

caused. This questionnaire, based on the Symptoms Distress

Module proposed by Justice et al. [18], which lists symptoms

known to occur during antiretroviral treatment (ART), was

broadened to include questions on lipodystrophy symptoms

(change in body shape, larger stomach, larger breasts, slim-

mer legs, slimmer arms, visible veins on the legs, hollow

cheeks, slimmer buttocks, accumulation of fat in the neck).

Data about antidepressant medications were collected

using a question asking the patient whether he/she was

receiving antidepressants prescribed by a physician (a list of

possible drugs was also provided). Although this questioning

method is reliable (i.e. using a list) [19] and agreement

between self-reports and prescriptions is high [20], the risk of

misclassification with drugs for DS existed. For this reason,

we preferred to label this variable based on self-reports as

�use of treatments for depressive symptoms� (TDS).

When comparing self-reports with data from medical

records for patients for whom this information was available,

the following antidepressants and treatments for DS were

found: fluoxetine, venlafaxin, paroxetin, citalopram, escita-

lopram, mianserin, amitryptilin, olanzapin, bromazepam,

alprazolam, oxazepam, diazepam and clorazepat.

Drug use was defined as reporting the use of at least one

drug, including nonprescribed opioid substitution therapy or

nonprescribed psychotropic drugs but excluding cannabis.

Statistical methods

Cirrhosis status was validated based on an algorithm con-

sidering liver biopsy, indirect clinical signs of cirrhosis

(oesophageal varices, ascites, liver encephalopathy, digestive

bleeding) as well as Fibroscan� [21] and Fibrotest� [22]

results.

A combined variable classifying patients according to

depressive symptoms and treatments for depressive symptoms

(TDS) was constructed to evaluate whether the effectiveness

of TDS could relieve the impact of fatigue on patient func-

tioning. This variable classified patients according to the fol-

lowing categories: �DS and TDS�, �DS and no TDS�, �no DS and

TDS� and �no DS and no TDS�. Patients with DS and TDS were

considered as the reference category as they were likely to be

those with the most severe depressive symptoms. A significant

linear trend across the different categories was also tested.

A combined variable characterising individuals with

severe immunodepression and liver cirrhosis was built to

take into account the impact of the joint HIV–HCV

co-morbidity on fatigue impact.

All analyses were performed on enrolment data. The three

fatigue impact scores were used as multiple response vari-

ables in a MANOVA (multivariate analysis of variance) [23].

� 2009 Blackwell Publishing Ltd
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This analysis identifies factors associated with the three

dimensions of fatigue while taking into account the inter-

dimensional correlations. Variables were considered eligible

for the multivariate model when their P-value based on

F-test (Wilks� lambda) was lower than 0.25 for at least one

dimension of the FIS. The final model was built using a

backward procedure based on the least-squares method.

To obtain interpretable coefficients for the explanatory

variables, three multiple linear regression models were

computed, one for each dimension of fatigue, and were based

on the pattern of variables identified by the MANOVA. Lin-

ear trends across the different categories of ordinal variables

were also tested in these models.

Patients

Patients who were receiving HCV treatment had recovered

after HCV treatment or who presented an AIDS-defining

event were not included in this study to avoid any interfer-

ence with fatigue. Among the 522 patients included, who

were provided with the self-administered questionnaire, 328

(63%) had complete data for liver cirrhosis status, CD4,

depression and fatigue.

No significant differences, except for age, were found

between socio-demographic and clinical characteristics of

patients with complete data (n = 328) compared with those

with incomplete data (n = 194).

RESULTS

Median [IQR] age was 42 [40–46] years, men accounted for

70% of the study population, and the majority (n = 206,

64%) were HIV-infected through injecting drug use (IDU).

In this study sample, 86% of the patients had undetectable

plasma HIV RNA, and median CD4 cell count per mm3 was

444 [292–643]. Twenty-two percent of individuals had HCV

genotype 2 or 3, while 78% had genotype 1 or 4.

Among the 328 patients selected for the analysis, 27%

presented liver cirrhosis, and 12% had a low CD4 count

(<200 per mm3). Median [IQR] FIS scores were 9 [2–18] for

cognitive impact of fatigue, 10 [4–21] for physical impact of

fatigue and 17 [4–37] for social impact of fatigue.

At the enrolment visit, most patients were on ART (91%),

34 were being treated with efavirenz and 16 with nevirapine

as nonnucleoside reverse transcriptase inhibitors (NNRTI).

The most commonly prescribed protease inhibitors were

ritonavir, atazanavir and lopinavir ± ritonavir. Forty-two

patients (12.9) presented DS while receiving TDS, 89 (27.4)

were classified as presenting DS and not receiving TDS, 21

(6.5%) had no DS but were receiving TDS, while 173 (53.2%)

presented no DS and were not receiving TDS (Table 1).

Median [IQR] number of self-reported side effects and self-

reported side effects causing discomfort were 7 [1–14] and 2

[0–8], respectively. Other characteristics of the 328 patients

are presented in Table 1.

Univariate analyses (Table 2) show that female gender,

unemployment, lack of children, uncomfortable housing

conditions and not living in a couple were factors signifi-

cantly associated with a higher impact of fatigue on patient

cognitive, physical and social functioning. While a history of

drug injection receiving opioid substitution treatment (OST)

and cannabis use were associated with a negative impact of

fatigue on all three dimensions, cocaine use and ongoing

drug use had a negative impact only on the social dimension

of fatigue.

An increasing number of self-reported side effects and of

self-reported side effects causing discomfort significantly

Table 1 Baseline characteristics of HIV–HCV co-infected

patients of the HEPAVIH French Cohort enrolled in the

analysis of fatigue (n = 328)

n (%*) or

Median [IQR]

Age (years) 42 [40–46]

Men 229 (69.8)

HIV transmission group

Homosexual 42 (13.0)

IDU 206 (63.6)

Heterosexual 38 (11.7)

Others 38 (11.7)

Having child (or children) 104 (32.4)

Secondary school certificate 93 (30.5)

Employed 151 (47.3)

Living in a couple 147 (45.7)

Owner or tenant of their home 262 (80.4)

Comfortable housing conditions

(as perceived by respondent)

264 (81.0)

Cognitive impact of fatigue� 9 [2–18]

Physical impact of fatigue� 10 [4–21]

Social impact of fatigue� 17 [4–37]

No depressive symptoms (DS)

and no treatment for

depressive symptoms (TDS)

173 (53.2)

No DS and TDS 21 (6.5)

DS and no TDS 89 (27.4)

DS and TDS 42 (12.9)

Drug use� 37 (11.3)

Cannabis use§ 150 (45.7)

Daily alcohol consumption– 29 (9.0)

Number of self-reported side effects 7 [1–14]

Number of self-reported side

effects causing discomfort

2 [0–8]

CD4 cell count per mm3 444 [292–643]

Nadir CD4 per mm3 153 [69–244]

Undetectable HIV viral load 277 (85.5)

Liver cirrhosis** 90 (27.4)

ASAT (UI/l) 50 [36–73]

ALAT (UI/l) 59 [36–88]

Receiving Efavirenz 34 (11.2)
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augmented the impact of fatigue on cognitive, physical and

social functioning. Receiving efavirenz was negatively asso-

ciated with the three dimensions of the impact of fatigue.

The combined variable �depressive symptoms and treat-

ments for depressive symptoms (TDS)� was significantly

associated with the cognitive, physical and social dimensions

of fatigue impact. When the group of patients with DS

receiving TDS was considered as the reference category, a

significant decreasing linear trend of the impact of fatigue on

the three dimensions was found across the categories �DS/

TDS�, �DS/no TDS�, �no DS/TDS� and �no DS/no TDS� (Fig. 1,

Table 3).

Among clinical characteristics, individuals with

CD4 < 200 cells/mm3 were more likely to report a higher

impact of fatigue on the three dimensions, while those with

liver cirrhosis mainly experienced a negative impact of fati-

gue on physical functioning.

After multiple adjustments (Table 3), female gender,

unemployment, receiving efavirenz and the number of self-

reported symptoms causing discomfort remained associated

with all three dimensions of fatigue. Patients with a lower

CD4 cell per mm3 exhibited a higher impact of fatigue on

physical functioning.

In addition, individuals with DS and receiving TDS (a

proxy of severe depression) presented a significant higher

impact of fatigue on cognitive, physical and social func-

tioning. Interestingly, when using a multiple linear regres-

sion for each dimension of fatigue, the significant linear

relationship across the categories �DS/TDS�, �DS/no TDS�, �no

DS/TDS� and �no DS/no TDS� was confirmed on the three

dimensions (P < 0.001).

DISCUSSION

The present study clearly shows that the impact of fatigue on

daily functioning in HIV–HCV co-infected individuals is

determined by two dimensions. The first, psychosocial and

demographic, is expressed by the number of discomforting

side effects, employment status and gender (women). The

second is clinical and is related to the severity of HIV disease,

choice of ART, depression and its management.

Interestingly, patients successfully treated for their

depression exhibited similar levels of fatigue impact to those

with no DS and not taking TDS.

To our knowledge, this is the first time a study has clearly

shown that successful treatment for depression may act on

fatigue by reducing its negative impact on cognitive, physi-

cal and social functioning of HIV–HCV co-infected patients.

Previous studies have already underlined the extent to

which depressed HIV-infected patients remain excluded from

antidepressant medications [24].

Furthermore, HIV-infected patients with a history of

depression have unfortunately been shown to face significant

and lengthy delays before accessing HIV treatment [25].

Depressive symptoms have been found to be associated with

HIV disease progression, even after controlling for adherence

and socio-demographic characteristics [26,27]. In a US-based

large cohort study, continuous ART use and lack of depression

were the strongest predictors of favourable outcomes [28].

Depressive symptoms, although common in chronic hep-

atitis C before treatment [29], are mostly reported during

treatment with interferon plus ribavirine [30–32], some-

times mixed with hypomanic symptoms [32]. These symp-

toms are also associated with reduced quality of life [33].

For this reason, treating depression in HIV–HCV co-

infected individuals could weaken the negative impact of

fatigue on quality of life [14,34] and improve both neuro-

cognitive functions [35] and adherence to treatment for both

infections [36,37].

Screening and appropriate management of DS in

co-infected patients should therefore be considered as a pri-

ority in a programme of comprehensive care to minimise not

only the negative repercussions of fatigue on patient func-

tioning because of chronic hepatitis C [1,2] but also the

detrimental consequences of untreated depression on patient

clinical and psychosocial outcomes [27,38]. Indeed, appro-

priate treatment should be initiated as soon as possible when

a patient meets the criteria for depression [39,40]. Although

the CES-D cannot be considered a diagnostic tool for detecting

depression, it is worth noting that in our study, only 32% of

the patients presenting DS were receiving antidepressants.

However, caution should be taken when prescribing antide-

pressants in patients with a history of bipolar disorder [41] or

in those receiving HCV treatment and presenting manic or

hypomanic symptoms [32], as the state of these patients

could severely worsen with antidepressant use. In some

cases, antidepressant use may fail to be effective [42] and

Table 1 (Continued)

n (%*) or

Median [IQR]

ART (n = 304)

IP + NRTI 207 (68.1)

IP + no NRTI 16 (5.3)

No IP + NNRTI 39 (12.8)

No IP + no NNRTI 42 [13.8)

IP, protease inhibitors; NRTI, nucleoside reverse transcrip-

tase inhibitors; NNRTI, nonnucleoside reverse transcriptase

inhibitors. *Percentage calculated on available data. �See

definition in methods section. �Use of at least one drug

(including nonprescribed substitution treatment or nonpre-

scribed psychotropic drugs; cannabis was excluded from this

computation) during the previous 4 weeks. §At least once in

the previous 4 weeks. –During the previous 6 months.

**Cirrhosis status was defined using an algorithm consider-

ing liver biopsy, indirect clinical signs of cirrhosis (oesoph-

ageal varices, ascites, liver encephalopathy, digestive

bleeding) as well as Fibroscan� and Fibrotest�.

� 2009 Blackwell Publishing Ltd

4 L Michel et al.



T
a

b
le

2
P

re
d

ic
to

rs
o

f
th

e
im

p
a

ct
o

f
fa

ti
g

u
e

o
n

co
g

n
it

iv
e,

p
h

y
si

ca
l

a
n

d
so

ci
a

l
fu

n
ct

io
n

in
g

(F
IS

)
in

H
IV

–
H

C
V

co
-i

n
fe

ct
ed

p
a

ti
en

ts
:

u
n

iv
a

ri
a

te
a

n
a

ly
se

s
u

si
n

g
M

A
N

O
V

A
m

o
d

el
s

(H
E

P
A

V
IH

F
re

n
ch

C
o

h
o

rt
en

ro
ll

ed
in

th
e

a
n

a
ly

si
s

o
n

fa
ti

g
u

e,
n

=
3

2
8

)*

C
o

g
n

it
iv

e
im

p
a

ct
�

P
h

y
si

ca
l

im
p

a
ct

�
S

o
ci

a
l

im
p

a
ct

�

B
co

ef
f

[9
5

%
C

I]
F

P
-v

a
lu

e
B

co
ef

f
[9

5
%

C
I]

F
P

-v
a

lu
e

B
co

ef
f

[9
5

%
C

I]
F

P
-v

a
lu

e

W
o

m
en

3
.1

[0
.7

;
5

.5
]

6
.5

3
0

.0
1

3
.1

[0
.6

;
5

.6
]

5
.7

2
0

.0
2

6
.6

[1
.9

;
1

1
.3

]
7

.6
6

0
.0

0
6

A
g

e
0

.1
2

[)
0

.0
6

;
0

.3
1

]
1

.6
7

0
.2

0
0

.1
0

[)
0

.1
0

;
0

.3
0

]
1

.0
3

0
.3

1
0

.0
5

[)
0

.3
1

;
0

.4
2

]
0

.0
9

0
.7

7

ID
U

[H
IV

tr
a

n
sm

is
si

o
n

g
ro

u
p

)
1

.4
[)

0
.9

;
3

.7
]

1
.4

4
0

.2
3

1
.9

[)
0

.6
;

4
.4

]
2

.3
2

0
.1

3
4

.5
[0

.0
;

9
.0

]
3

.8
8

0
.0

5

H
a

v
in

g
ch

il
d

[r
en

)
)

4
.3

[)
6

.6
;
)

1
.9

]
1

2
.7

3
<

1
0

)
3

)
4

.5
[)

7
.1

;
)

2
.0

]
1

2
.6

5
<

1
0

)
3

)
8

.4
[)

1
3

.1
;
)

3
.8

]
1

2
.6

5
<

1
0

)
3

S
ec

o
n

d
a

ry
sc

h
o

o
l

ce
rt

ifi
ca

te
)

1
.9

[)
4

.4
;

0
.6

]
2

.2
0

0
.1

4
)

2
.2

[)
4

.9
;

0
.4

]
2

.7
1

0
.1

0
)

5
.2

[)
1

0
.1

;
)

0
.3

]
4

.3
5

0
.0

4

E
m

p
lo

y
ed

)
5

.5
[)

7
.6

;
)

3
.3

]
2

4
.5

7
<

1
0

)
3

)
6

.1
[)

8
.4

;
)

3
.8

]
2

7
.2

<
1

0
)

3
)

1
2

.7
[)

1
7

.0
;
)

8
.5

]
3

5
.5

2
<

1
0

)
3

L
iv

in
g

in
a

co
u

p
le

)
2

.9
[)

5
.1

;
)

0
.6

]
6

.4
1

0
.0

1
)

3
.4

[)
5

.8
;
)

1
.0

]
7

.8
3

0
.0

0
5

)
6

.7
[)

1
1

.1
;
)

2
.4

]
9

.1
5

0
.0

0
3

O
w

n
er

o
r

te
n

a
n

t
o

f
th

ei
r

h
o

m
e

)
0

.6
[)

3
.4

;
2

.2
]

0
.1

9
0

.6
6

)
2

.3
[)

5
.3

;
0

.7
]

2
.3

4
0

.1
3

)
4

.2
[)

9
.7

;
1

.2
]

2
.3

1
0

.1
3

C
o

m
fo

rt
a

b
le

h
o

u
si

n
g

co
n

d
it

io
n

s

[a
s

p
er

ce
iv

ed
b

y
re

sp
o

n
d

en
t)

)
4

.5
[)

7
.3

;
)

1
.8

]
1

0
.4

0
.0

0
1

)
4

.1
[)

7
.1

;
)

1
.1

]
7

.4
3

0
.0

0
7

)
1

0
.9

[)
1

6
.3

;
)

5
.4

]
1

5
.5

6
<

1
0

)
3

N
o

D
S

a
n

d
n

o
T

D
S

)
1

4
.3

[)
1

7
.1

;
)

1
1

.4
]

4
5

.5
9

<
1

0
)

3
)

1
4

.3
[)

1
7

.5
;
)

1
1

.2
]

3
6

.3
9

<
1

0
)

3
)

3
0

.1
[)

3
5

.6
;
)

2
4

.6
]

5
3

.6
8

<
1

0
)

3

N
o

D
S

a
n

d
T

D
S

)
9

.5
[)

1
3

.9
;
)

5
.0

]
)

1
1

.0
[)

1
6

.0
;
)

6
.1

]
)

2
0

.3
[)

2
8

.9
;
)

1
1

.7
]

D
S

a
n

d
n

o
T

D
S

)
4

.6
[)

7
.7

;
)

1
.5

]
)

5
.2

[)
8

.6
;
)

1
.7

]
)

1
0

.2
[)

1
6

.3
;
)

4
.2

]

D
S

a
n

d
T

D
S

[r
ef

er
en

ce
)

D
a

il
y

a
lc

o
h

o
l

co
n

su
m

p
ti

o
n

�
0

.8
[)

3
.1

;
4

.7
]

0
.1

5
0

.7
0

1
.7

[)
2

.5
;

5
.8

]
0

.6
2

0
.4

3
4

.1
[)

3
.6

;
1

1
.8

]
1

.0
9

0
.3

0

C
a

n
n

a
b

is
u

se
§

2
.7

[0
.5

;
4

.8
]

5
.6

5
0

.0
2

2
.6

[0
.2

;
4

.9
]

4
.6

1
0

.0
3

5
.9

[1
.6

;
1

0
.2

]
7

.2
4

0
.0

0
8

C
o

ca
in

e
u

se
§

0
.6

[)
3

.9
;

5
.0

]
0

.0
6

0
.8

1
1

.3
[)

3
.5

;
6

.0
]

0
.2

7
0

.6
0

6
.8

[)
1

.9
;

1
5

.5
]

2
.3

9
0

.1
2

H
er

o
in

e
u

se
§

1
.3

[)
4

.6
;

7
.2

]
0

.1
9

0
.6

6
2

.4
[)

3
.8

;
8

.7
]

0
.5

9
0

.4
4

6
.6

[)
5

.0
;

1
8

.2
]

1
.2

5
0

.2
6

H
is

to
ry

o
f

ID
U

1
.4

[)
1

.0
;

3
.8

]
1

.3
9

0
.2

4
2

.3
[)

0
.2

;
4

.8
]

3
.1

6
0

.0
8

5
.2

[0
.5

;
9

.9
]

4
.7

1
0

.0
3

D
ru

g
u

se
–

0
.3

[)
3

.1
;

3
.8

]
0

.0
4

0
.8

5
1

.5
[)

2
.2

;
5

.2
]

0
.6

4
0

.4
2

4
.1

[)
2

.8
;

1
0

.9
]

1
.3

5
0

.2
5

R
ec

ei
v

in
g

A
R

T
0

.4
[)

3
.5

;
4

.4
]

0
.0

4
0

.8
3

)
0

.2
[)

4
.5

;
4

.0
]

0
.0

1
0

.9
1

)
0

.8
[)

8
.6

;
6

.9
]

0
.0

5
0

.8
3

A
R

T
(n

=
3

0
4

)

N
o

IP
+

n
o

N
N

R
T

I
0

.6
[)

2
.9

;
4

.1
]

1
.8

5
0

.1
4

0
.4

[)
3

.4
;

4
.2

]
1

.7
1

0
.1

7
1

.4
[)

5
.5

;
8

.4
]

2
.2

7
0

.0
8

N
o

IP
+

N
N

R
T

I
)

2
.1

[)
5

.5
;

1
.4

]
)

1
.6

[)
5

.3
;

2
.0

]
)

4
.8

[)
1

1
.6

;
1

.9
]

IP
+

n
o

N
R

T
I

5
.0

[0
.3

;
1

0
.3

]
5

.6
[0

.0
;

1
1

.2
]

1
0

.5
[0

.1
;

2
0

.8
]

IP
+

N
R

T
I

(r
ef

er
en

ce
)

R
ec

ei
v

in
g

E
fa

v
ir

en
z

)
4

.4
[)

8
.0

;
)

0
.7

]
5

.4
5

0
.0

2
)

4
.0

[)
7

.9
;
)

0
.1

]
4

.0
5

0
.0

5
)

9
.6

[)
1

6
.8

;
)

2
.4

]
6

.8
1

0
.0

1

R
ec

ei
v

in
g

O
S

T
3

.8
[1

.0
;

6
.6

]
7

.3
0

0
.0

0
7

5
.9

[2
.9

;
8

.8
]

1
5

.6
1

<
1

0
)

3
1

0
.4

[4
.9

;
1

6
.0

]
1

3
.6

7
<

1
0

)
3

N
u

m
b

er
o

f
se

lf
-r

ep
o

rt
ed

si
d

e
ef

fe
ct

s
0

.6
1

[0
.4

8
;

0
.7

4
]

8
4

.9
6

<
1

0
)

3
0

.7
1

[0
.5

8
;

0
.8

5
]

1
0

6
.4

3
<

1
0

)
3

1
.3

0
[1

.0
5

;
1

.5
5

]
1

0
2

.4
5

<
1

0
)

3

N
u

m
b

er
o

f
se

lf
-r

ep
o

rt
ed

si
d

e
ef

fe
ct

s

ca
u

si
n

g
d

is
co

m
fo

rt

0
.9

2
[0

.7
7

;
1

.0
8

]
1

3
3

.4
4

<
1

0
)

3
1

.0
4

[0
.8

8
;

1
.2

1
]

1
5

8
.5

2
<

1
0

)
3

1
.7

6
[4

.4
5

;
2

.0
8

]
1

2
1

.4
8

<
1

0
)

3

L
iv

er
ci

rr
h

o
si

s
1

.1
[)

1
.4

;
3

.5
]

0
.7

4
0

.3
9

1
.8

[)
0

.8
;

4
.5

]
1

.8
7

0
.1

7
1

.2
[)

3
.7

;
6

.1
]

0
.2

3
0

.6
3

C
D

4
<

2
0

0
p

er
m

m
3

2
.0

[)
1

.4
;

5
.4

]
1

.3
2

0
.2

5
4

.2
[0

.6
;

7
.8

]
5

.2
8

0
.0

2
4

.3
[)

2
.4

;
1

1
.0

]
1

.5
8

0
.2

1

N
a

d
ir

C
D

4
p

er
m

m
3

)
0

.0
0

4

[)
0

.0
1

1
;

0
.0

0
4

]

0
.9

8
0

.3
2

)
0

.0
0

6

[)
0

.0
1

4
;

0
.0

0
1

]

2
.7

6
0

.1
0

)
0

.0
0

6

[)
0

.0
2

0
;

0
.0

0
8

]

0
.7

0
0

.4
0

� 2009 Blackwell Publishing Ltd

Treating depression in co-infected patients 5



may need to be complemented with more comprehensive

psychiatric therapy. The choice of antidepressant is vital.

Antidepressants which are neither inducers, inhibitors or

metabolised by the hepatic cytochrome P450 iso-enzyme

group are preferable. It is also important to underline thatT
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starting HCV treatment in individuals who are also HIV

-infected can further improve DS and quality of life [43].

The number of self-reported side effects causing discomfort

significantly contributes to an increased impact of fatigue on

all dimensions of patient�s functioning. Previous research has

already demonstrated that in HIV-infected individuals, the

number of self-reported side effects is a major determinant of

nonadherence to treatment [44–46], is more frequently

reported in individuals HIV-infected via IDU [47] and is also

associated with suicidal ideation [48]. As our study sample

was mainly composed of individuals with a history of drug use,

the association between the three dimensions of fatigue and

the number of self-reported side effects causing discomfort

underlines the need for appropriate counselling and individ-

ualised strategies to manage perceived side effects [12]. It has

already been shown that HIV–HCV co-infected patients tend

to refuse starting HCV treatment more often than those who

are monoinfected [49] probably because of the apprehension

regarding the toxicity burden of an additional therapy and

associated fatigue. They also tend to discontinue HCV therapy

more frequently than HCV-monoinfected patients [49].

The associations found between ongoing drug use, OST,

history of injection and fatigue in univariate analyses may

be related to the fact that fatigue or sedation from illicit

opiate use are common side effects of opioids and opioid

substitution therapies. This is especially true at their initia-

tion or when excessive doses are used [50–52]. This sedative

effect could be caused by the anticholinergic activity of

opioids [51]. Fatigue may also result from opioid-induced

inhibition of adrenal androgen [53] and/or the action of

opioids on sleep architecture [54], possibly related to

depression [55]. Interactions between substitution therapies

and certain antiretroviral agents (most often after antiret-

roviral cessation or switching) or interferon alpha may also

play a role by increasing plasma levels of methadone

[56,57]. Closer monitoring of methadone use in co-infected

patients, especially during treatment adjustments may thus

be necessary to improve perceived physical fatigue.

The present study also shows for the first time to what

extent immune suppression – expressed by the number of

CD4 cell per mm3 – can deteriorate all dimensions of patient

functioning through fatigue. In many studies, fatigue is

more frequently associated with psychosocial factors than

with clinical condition, level of immunosuppression or ART

[6,13,58]. Moreover, the association with undetectable

plasma HIV RNA and decreased impact of fatigue in uni-

variate analyses also strengthens this conclusion.

The burden of the severity of HIV on fatigue impact also

suggests that in clinical practice, the initiation of HCV

treatment in co-infected patients should be considered as

soon as possible and certainly before progression to AIDS or

end-stage chronic hepatitis. Nevertheless, even in patients

with advanced fibrosis or cirrhosis, a sustained viral re-

sponse after anti-HCV treatment is associated with an im-

proved quality of life [59].

The association found between receiving Efavirenz and a

lower impact of fatigue on the different dimensions of patient

functioning is in theory not consistent with results from

clinical trials where efavirenz has been found to be asso-

ciated with higher levels of depression and fatigue [60,61].

On the other hand, it is consistent with the current

French prescription practices where Efavirenz is prescribed

to those patients who are less likely to discontinue it [62],

for example patients with no history of major depression.

Among nonnucleoside reverse transcriptase inhibitors

(NRTI) drugs, nevirapine was also tested but it was not

associated with the outcome. Protease inhibitors without

nucleoside reverse transcriptase inhibitors were weakly

associated with a higher impact of fatigue but only in the

univariate analysis (Table 2).

HIV and HCV infections have already been shown to have

a higher impact on fatigue correlates and dimensions in

women than in men [2,8]. This is consistent with our results

which show that women are more vulnerable to the impact

of fatigue in daily life.

One of the limitations of our study is its cross-sectional

nature which only allowed us to detect associations and not

causal relationships. In particular, no information was

available concerning when or on what basis treatments for

DS were introduced.

Although the CES-D cannot be considered a diagnostic tool

for major depression and other scales could potentially provide

improved screening power [63], it remains an appropriate tool

for detecting DS with gender-specific cut-off values [17].

Finally, it is worthwhile mentioning that as access to care

for HIV-infected individuals in France is free, the sample

enrolled in this study is likely to be highly representative of

the general population of French HIV–HCV infected indi-

viduals currently in care in this country.

CONCLUSION

Our study clearly indicates that treating DS may play a

major role in reducing fatigue impact. This impact is higher

in women and is related to social status, HIV immunosup-

pression, ART choice and perceived toxicity. Consequently,

individualised interventions to limit the impact of fatigue

should be seriously considered for both women and indi-

viduals with severe immunosuppression before and during

HCV treatment. Early initiation of anti-HCV treatment,

routine assessment and combined management of fatigue,

depression and discomforting side effects can potentially

improve the quality of life of co-infected patients and relieve

the burden of their dual infection.
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CHU Cochin (Médecine Interne et Maladies Infectieuses/

D. Salmon, G. Spiridon, F. Almasi, O. Eldbouni; Hépato-
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