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Psychiatric disorders and hepatitis C treated with direct-acting 
antivirals in a French reference center

HCV can cause psychiatric disorders. It is crucial to re-evaluate 
them with direct-acting antiviral treatment (DDAs), since the 
interferon-based treatments of the past were capable of causing 
identical psychiatric adverse effects. A system of multidisciplinary 
team (MDT) meetings was implemented in France in December 
2014 in regional reference centers with the aim of controlling the 
prescription and administration of these new treatments, along 
with optimizing how the patients undergoing these treatments 
are followed up. Our study sought to compare the characteristics 
and type of medical care received for chronic hepatitis C in 
patients with (PSY+ group) and without (PSY- group) psychiatric 
disorders using data from MDT meetings in the Alsace area of 
France collected from 2015 to 2019.
All included patients were mono-infected and treated with 
DAAs in successive rounds between 2015 and 2019, as per 
recommendations from the French Hepatology Society. We 
compared the two groups (PSY+ and PSY-) based on 21 
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variables regarding the characteristics and medical care of hepatitis C. 

Psychiatric disorders were observed in 15% of patients. On multivariate analysis, a positive corre-

lation was found between them and drug use (OR: 2.35; 95%CI: 1.40-3.98; p=0.001), excessive 

alcohol consumption (OR: 1.92; 95%CI: 0.98-3.69; p=0.05), smoking (OR: 1.81; 95%CI: 1.09-2.98; 

p=0.02), and incidence of drug interactions (OR: 3.94; 95%CI: 2.15-7.17; p <0.001). The only neg-

ative correlation found was with pangenotypic DAA administration (OR: 0.55; 95%CI: 0.32-0.92; 

p=0.02). SVR 12 was 98.05% in the PSY+ group, not significantly different from that of the PSY- 

group. 

All in all, the psychiatric disorders observed in patients suffering from chronic hepatitis C are primar-

ily associated with using psycho-active substances, with no impact on SVR 12 rates. 

Lay summary 

The psychiatric disorders observed in patients suffering from chronic hepatitis C treated with direct-

acting antivirals are primarily associated with drug use, excessive alcohol consumption and tobacco 

consumption. They increase the incidence of drug interactions. They have no impact on virological 

healing. 

Highlights: 

⚫ 15% of patients with HCV monoinfection treated with direct-acting antivirals were suffering from 

psychiatric disorders.  

⚫ Psychiatric disorders were associated with drug use. 

⚫ They were also associated with other psycho-active substances (alcohol and tobacco). 

⚫ They increased the incidence of drug interactions. 

⚫ They have no impact on sustained virological response. 

 

Keywords: hepatitis C, psychiatric disorders, multidisciplinary team meetings, direct-acting antivi-

rals. 

 

 

 

 

Introduction 

The hepatitis C virus (HCV) is a neurotropic virus 

from the Flaviviridae family that can infect the mi-

croglia and astrocytes [1,2]. In chronic cases, HCV 

can cause chronic fatigue, sleep disorders, 

mixed anxiety-depression disorders, and less-

specific cognitive disorders [3,4]. Chronic HCV is 

thus a disease that not only attacks the liver, po-

tentially progressing into cirrhosis and hepato-

cellular carcinoma if left untreated, but also a 

systemic disease affecting several other organs, 

including the brain, by causing chronic inflamma-

tion [5,6]. Furthermore, the chronic HCV preva-

lence is higher in psychiatric patients than in the 

general population [7]. This difference is likely 

due, at least to some extent, to the incidence of 

psychiatric comorbidities in injecting drug users, 

either former or active, who represent the 

primary pool of hepatitis C [8]. Few studies exam-

ined the kind of psychiatric comorbidities in in-

jecting drug users. Among psychiatric comorbid-

ities, the most frequently reported are major de-

pressive disorder, alcohol dependence, antiso-

cial personality disorder, and borderline person-

ality disorder [8], with a higher risk of suicide [9]. 

Psychological distress associated with personal-

ity disorders [10] and traumatic events exposure 

associated with post-traumatic disorder [11] are 

reported. It is difficult in differentiating these psy-

chiatric disorders from those due to HCV infec-

tion which are depression, anxiety and fatigue 
[12]. In France, data on this issue remains spotty 
[13]. Up until 2015, chronic HCV treatment was 

based on a combination of interferon with ribavi-

rin, resulting in limited efficacy with only a 50% 

cure rate, as well as exposing patients to 
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numerous adverse effects that were notably psy-

chiatric in nature [3,4]. We thus deemed it justified 

to re-evaluate psychiatric disorders in the light of 

the emergence of direct-acting antivirals (DAAs), 

which truly revolutionized treatment. These 

drugs are remarkably effective, resulting in over 

95% virological cure and offering simple, short-

term administration that has proven very safe 

with very few psychiatric impact. This allows 

easily to enlarging indications of HCV treatment. 

Indeed, psychiatric comorbidities is not a re-

striction of indication and there is no necessity 

for the patients to be followed up by a psychia-

trist during the period of treatment. With the 

emergence of DAAs, multidisciplinary team 

(MDT) meetings were implemented in France in 

December 2014 within regional reference cen-

ters, certified as expert services in the fight 

against viral hepatitis, as part of their coordinat-

ing role [14]. A treatment decision was handed 

down for each case presented before an MDT, 

according to the indications as well as DAA ad-

ministration and prescription methods in practice 

between 2014 and 2019. In the beginning, DAAs 

were prescribed by hospital-based hepato-gas-

troenterologists, infectious diseases specialists, 

or internal medicine specialists, and dispensed 

by in-hospital pharmacies. The indications were 

restrictive, solely applying to chronic HCV in 

adults with advanced F3 or F4 fibrosis or severe 

F2 fibrosis (depending on clinical condition and 

the progression of the fibrosis) along with 

chronic HCV associated with HIV infection or 

mixed systemic and symptomatic cryoglobuline-

mia, or with B-cell lymphoma, irrespective of fi-

brosis stage [14]. In July 2016, the treatment was 

extended to include Stage F2 fibrosis [15]. In Au-

gust 2017, the treatment was extended to all 

stages of fibrosis and MDTs limited to complex 

cases involving advanced F3-F4 fibrosis and/or 

comorbidities [16]. In March 2018, street pharma-

cies outside of hospitals were also authorized to 

dispense DAAs [17]. Finally, in May 2019, the pre-

scription of pangenotypic DAAs became univer-

sal, with the notable possibility of general practi-

tioners (GPs) being enabled to prescribe them in 

the context of simplified hepatitis C care, i.e., in 

cases not involving advanced fibrosis, HIV or 

hepatitis B coinfection, severe kidney failure, or-

gan transplant or poorly-managed comorbidities, 

such as excessive drinking, diabetes, and obe-

sity [18]. This study sought to define the impact of 

age on the characteristics and medical care type 

of chronic hepatitis C in patients with and without 

psychiatric disorders based on MDT data col-

lected from 2015 to 2019. 

Patients and methods 

All patients who were included in this study were 

residents of the Alsace area, part of the Grand-

Est region of France, and presented with mono-

infection of the hepatitis C virus (HCV). The files 

of all patients were submitted to the Alsace ex-

pert service in the fight against viral hepatitis 

(SELHVA) most often through a specialist prac-

titioner, (hepatogastroenterologist or internist or 

addictologist) or more rarely through a general 

practitioner. An indication for DAA treatment 

over 8 to 24 weeks was approved in all patients, 

to be administrated in successive rounds be-

tween January 2015 and February 2019, as rec-

ommended by the French Society of Hepatology 

(French Association for the Study of the Liver 

AFEF) [19]. For some patients, this was their first 

DAA treatment; for the others, it was a retreat-

ment following resistance or relapse after inter-

feron-based treatment. The treatment’s efficacy 

was evaluated based on sustained virological re-

sponse, corresponding to absence of detectable 

HCV-RNA in the blood 12 weeks after treatment 

end (SVR 12). Patients with HCV-HIV coinfec-

tion were not included in this study, as they were 

treated using a different care pathway. 

The patients were separated into two groups 

based on presence (PSY+) or absence (PSY-) 

of psychiatric disorders. The latter essentially 

consisted of depression or anxiety disorders. All 

the patients of the PSY+ group had consulted a 

psychiatrist at least once before commencing 

DAA treatment. In the PSY- group, the absence 

of psychiatric disorders was not validated by a 

psychiatrist. Nevertheless, all the hepatology 

specialists overseeing the chronic hepatitis C 

treatment had experience with the previous in-

terferon-based treatments and were able to 
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consult a referring psychiatrist from SEHLVA if 

they had any concerns in regard to this. 

All results were collected by the SELHVA, be-

tween January 2015 and December 2019, from 

computerized patient summary reports including 

the MDT rulings, in accordance with the AFEF 

model, except for data on SVR 12 rates [20]. The 

results of the HCV-RNA PCR were obtained at a 

later date by SELHVA from the prescribing spe-

cialist or the referring GP, with sensitive infor-

mation kept confidential.  

The characteristics of hepatitis C analyzed in-

volved the following variables: a) de-

mographics:  age, gender, and country of birth, 

with patients born in foreign countries having 

lived in France for less than six months defined 

as migrants; b) epidemiology: with drug users 

defined as anyone who had injected or sniffed 

drugs at least once in their life, according to the 

criteria outlined in the French ANRS-Coquelicot 

study [21] and viral genotype; c) clinical and para-

clinical data: fibrosis stage, evaluated in most 

cases using FibroScan®, with an elasticity value 

≥10kP corresponding to advanced fibrosis 

(stages F3-F4)  [20]; hepatocellular carcinoma 

complicated by cirrhosis, history of organ trans-

plant (liver and/or kidney); symptomatic cryo-

globulinemia; related comorbidities:  obesity de-

fined as BMI ≥30Kg/m2, Type 2 diabetes,  ex-

cessive alcohol consumption (exceeding a self-

reported 10 standard drinks/week but not ex-

ceeding two standard drinks/day) [22]; other con-

sumptions: daily tobacco and cannabis use, 

without any specification as for the number of 

cigarettes or joints per day.  

The variables concerning type of care were: a) 

the type of care structure used: a hepato-gastro-

enterology department working with SELHVA 

and the internal medicine department of the 

Strasbourg university hospital center (CHU), the 

Alsace general hospitals, drug addiction preven-

tion and care centers, and health networks of 

GPs focused on social precarity or drug addic-

tion; b) therapeutic patient education (TPE), 

solely accessible to patients of the CHU, consist-

ing of a program managed by a nurse with the 

support of a multidisciplinary team and aided by 

a patient association (SOS Hépatites Alsace-

Lorraine); c) first DAA treatment or retreatment 

following failed interferon-based treatment; d) 

DAA type, pangenotypic or not; e) opioid-substi-

tution therapy (OST) for drug users; f) drug inter-

actions with DAAs; and g) SVR 12. 

All summary files saved on the Strasbourg uni-

versity hospitals server were collated by 

SELHVA into one Excel spreadsheet, and then 

anonymized for statistical analysis. The ethics 

committee of the Strasbourg medical faculty ac-

corded approval for the study on the December 

17th 2020 (CE-2020-171). The data analysis was 

saved on the Strasbourg university hospitals 

register on January 22, 2021 (register reference: 

21-009).    

The statistical analysis was carried out by the 

clinical research analysis team (Groupe 

Méthode en Recherche Clinique) from the work-

place public health service of the Strasbourg 

CHU. All analyses were performed using R Stu-

dio software. Continuous variables were ex-

pressed as median with first and third quartiles. 

Categorical variables were expressed as num-

bers and proportion. Regarding the analysis of 

variables, the first step consisted of univariate 

analysis, using a logistic regression model. Re-

sults were expressed by odd-ratio (OR) and 95% 

confidence intervals (95%CI). Each variable of 

the univariate analysis with a p value equal to or 

over 0.2 was introduced into the multivariate 

analysis. The multivariate analysis was a logisti-

cal regression model that was performed on the 

previously selected variables chosen. The crite-

ria of information of Akaike (AIC) were applied in 

order to maintain only the most relevant varia-

bles so as to explain the dependent variable 

used. 

Results  

This study included 1,415 patients, 257 in the 

PSY+ group (15.4%) and 1,158 in the PSY- 

group. 

All patient characteristics have been presented 

in Table 1. The median age was 54 years old 

(yo), with the patients being predominantly 

male (60.6%). More than 8/10 patients were 

born in France. The majority of the migrant 
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population were born in Eastern European coun-

tries, including Georgia, Belarus, Chechnya, Ko-

sovo, and Bosnia. The rest were born in northern 

or sub-Saharan Africa or central Asia. The trans-

mission route was related to drug use in a third 

of the patients. Blood transfusion or nosocomial 

transmission affected 12% of patients. The origin 

of transmission was unknown in half of the pa-

tients. Genotype 1 was predominant (57.88%). 

Nearly half of the patients presented with ad-

vanced fibrosis. Hepatocellular carcinoma and 

history of organ transplant were extremely rare. 

Less than 10% of patients displayed sympto-

matic cryoglobulinemia. The median BMI was 

24.61Kg/m2 with 13.28% of patients defined as 

obese. In total, 12.22% of patients were diabetic. 

Excessive alcohol consumption was reported in 

8.27% of patients. Tobacco and cannabis uses 

were reported in 21.98% and 6.43% of patients, 

respectively. Details on where and how treat-

ment was received for all patients are presented 

in Table 2. For over 80% of patients, this treat-

ment was received in a hospital, either a CHU or 

general hospital center. Over a third of patients 

benefitted from TPE. Two-thirds of the patients 

were prescribed their first round of DAA treat-

ment, specifically pan-genotypic DAAs in a quar-

ter of cases. Of all the drug users, nearly 60% 

had been prescribed OST. Drug interactions with 

DAAs were reported in 12.15% of the patients. 

SVR 12 was observed in 97% of patients. 

 
Table 1. Comparison of the characteristics of chronic hepatitis C between patients with (PSY+ group) 

 and without (PSY- group) psychiatric disorders. (Abbreviations: a) BMI: body mass index; b) >10 drinks/week). 

Characteristics 
Total (N= 1415) Group PSY + (N=257) Group PSY - (N=1158) P va-

lues n median CI 95% n median CI 95% n median CI 95% 

Age 1405 54 31-81 257 51 32-75 1148 55 
30.68-

81.33 
<0.001 

BMI (kg/m2) (a) 
1279 24.49 

17.75-

37.84 
232 24.95 

18.26-

40.34 
1047 24.46 

17.72-

37.03 
NS 

  n % CI 95% n % CI 95% n % CI 95%   

Sex                   0.01 

male 858 60.63 
58.04-

63.19 
174 67.70 

61.61-

73.38 
684 59.07 

56.17-

61.92 
  

female 557 39.36 
36.81-

41.96 
83 32.30 

26.62-

38.39 
474 40.93 

38.08-

43.83 
  

Native country                   NS 

France 
1172 82.83 

80.76-

84.76 
217 84.44 

79.41-

88.64 
955 82.47 

80.15-

84.62 
  

Migrants 
243 17.17 

15.24-

19.24 
40 15.56 

11.36-

20.59 
203 17.53 

15.38-

19.85 
  

Drug users                   <0.01 

yes 
458 32.37 

29.93-

34.88 
139 54.09 

47.78-

60.29 
319 27.55 

24.99-

30.22 
  

no 
957 67.63 

65.12-

70.07 
118 45.91 

39.71-

52.22 
839 72.45 

69.78-

75.01 
  

Genotypes                   NS 

1 
819 57.88 

55.26-

60.47 
139 54.09 

47.78-

60.29 
680 58.72 

55.82-

61.58 
  

3 
312 22.05 

19.91-

24.30 
75 29.18 

23.70-

35.15 
237 20.47 

18.18-

22.91 
  

others 
241 17.03 

15.11-

19.09 
35 13.62 

9.67-

18.43 
206 17.79 

15.63-

20.12 
  

Advanced fi-

brosis                   
<0.05 
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yes 
671 47.42 

44.79-

50.06 
135 52.53 

46.23-

58.77 
536 46.29 

43.28-

49.21 
  

no 
717 50.67 

48.03-

53.31 
115 44.75 

38.57-

51.05 
602 51.99 

49.06-

54.90 
  

Hepatocellular 

carcinoma                   NS 

yes 
46 3.25 

2.39-

4.31 
4 1.56 0.43-3.94 42 3.63 

2.63-

4.87 
  

no 
1369 96.75 

95.69-

97.61 
253 98.44 

96.06-

99.57 
1116 96.37 

95.13-

97.37 
  

Transplantation                   NS 

liver 
23 1.63 

1.03-

2.43 
5 1.95 0.63-4.48 18 1.55 

0.92-

2.45 
  

kidney 
6 0.42 

0.16-

0.92 
1 0.39 0.01-2.15 5 0.43 

0.14-

1.00 
  

none 
1385 97.88 

96.99-

98.57 
251 97.67 

94.99-

99.14 
1134 97.93 

96.93-

98.67 
  

Cryoglobulin                   NS 

yes 
112 7.92 

6.56-

9.45 
20 7.78 

4.82-

11.76 
92 7.94 

6.45-

9.65 
  

no 
1281 90.53 

88.88-

92.01 
226 87.94 

83.32-

91.66 
1055 91.11 

89.32-

92.68 
  

BMI (kg/m2) (a)                   NS 

<25 
715 50.53 

47.89-

53.17 
131 50.97 

44.69-

57.24 
584 50.43 

47.51-

53.35 
  

25-29.9 
374 26.43 

24.15-

28.81 
64 24.90 

19.74-

30.66 
310 26.77 

24.24-

29.42 
  

≥ 30 
188 13.29 

11.56-

15.17 
37 14.40 

10.34-

19.29 
151 13.04 

11.15-

15.12 
  

Diabetes                   NS 

yes 
173 12.23 

10.56-

14.05 
25 9.73 

6.39-

14.02 
148 12.78 

10.91-

14.84 
  

no 
1242 87.77 

85.95-

89.44 
232 90.27 

85.98-

93.61 
1010 87.22 

85.16-

89.09 
  

Excessive con-

sumption of al-

cohol (b)                   

<0.001 

yes 
117 8.27 

6.89-

9.83 
41 15.95 

11.70-

21.01 
76 6.56 

5.21-

8.15 
  

no 
1268 89.61 

87.9-

91.15 
208 80.93 

75.59-

85.55 
1060 91.54 

89.78-

93.08 
  

Tobacco                   <0.001 

yes 
311 21.98 

19.85-

24.23 
87 33.85 

28.09-

39.99 
224 19.34 

17.11-

21.74 
  

no 
663 46.86 

44.23-

49.49 
79 30.74 

25.16-

36.77 
584 50.43 

47.51-

53.35 
  

Cannabis                     

yes 
91 6.43 

5.21-

7.84 
34 13.23 

9.34-

17.99 
57 4.92 

3.75-

6.33 
<0.001 

no 
880 62.19 

59.61-

64.73 
131 50.97 

44.69-

57.24 
749 64.68 

61.85-

67.44 
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Table 2. Comparison of the therapeutic care of chronic hepatitis C between patients with (PSY+ group) and without 

(PSY- group) psychiatric disorders. (Abbreviations: a) TPE: therapeutic patient education; DAAs: direct acting antivi-

rals; OST: opioid substitution treatment; SVR 12: substained virological response after 12 weeks). 

Therapeutic care 
Total (N=1415) Group PSY+ (N=257) Group PSY- (N=1158) P va-

lues n % CI 95% n % CI 95% n % CI 95% 

Structures                   NS 

university hospital cen-

ter 
717 50.67 

48.03-

53.31 
130 50.58 

44.30-

56.85 
587 50.69 

47.77-

53.61 
  

general hospitals 437 30.88 
28.48-

33.36 
84 32.68 

26.99-

38.79 
353 30.48 

27.84-

33.23 
  

addictology centers 73 5.16 
4.07-

6.44 
19 7.39 

4.51-

11.30 
54 4.66 

3.52-

6.04 
  

general medicine net-

works 
188 13.29 

11.56-

15.17 
24 9.34 

6.08-

13.58 
164 14.16 

12.20-

16.30 
  

TPE (a)                   0.01 

yes 
241 33.61 

30.16-

37.20 
58 44.62 

35.90-

53.58 
183 31.18 

27.45-

35.10 
  

no 
447 62.34 

58.68-

65.90 
66 50.77 

41.86-

59.64 
381 64.91 

60.89-

68.77 
  

Primary treatment                   NS 

yes 
971 68.62 

66.13-

71.03 
182 70.82 

64.85-

76.30 
789 68.13 

65.36-

70.81 
  

no 
444 31.38 

28.97-

33.87 
75 29.18 

23.70-

35.15 
369 31.87 

29.19-

34.64 
  

Type of DAAS                   0.02 

pangenotypic 
351 24.81 

22.57-

27.14 
49 19.07 

14.45-

24.41 
302 26.08 

23.57-

28.71 
  

no pangenotypic 
1064 75.19 

72.86-

77.43 
208 80.93 

75.59-

85.55 
856 73.92 

71.29-

76.43 
  

OST (b)                   NS 

yes 
271 59.17 

54.51-

63.71 
89 64.03 

55.46-

71.99 
182 57.05 

51.42-

62.55 
  

no 
187 40.83 

36.29-

45.49 
50 35.97 

28.01-

44.54 
137 42.95 

37.45-

48.58 
  

Drug interactions                   <0.001 

yes 
172 12.15 

10.50-

13.97 
52 20.23 

15.50-

25.67 
120 10.36 

8.67-

12.26 
  

no 
1243 87.85 

86.03-

89.50 
205 79.77 

74.33-

84.50 
1038 89.64 

87.74-

91.33 
  

SVR 12 (c )                   NS 

yes 
1374 97.10 

96.00-

97.91 
252 98.05 

95.52-

99.37 
1122 96.89 

95.72-

97.81 
  

no 
31 2.19 

1.49-

3.10 
5 1.95 

0.63-

4.48 
26 2.25 

1.47-

3.27 
  

 

We compared patient characteristics and hepa-

titis C care type between the two groups, PSY+ 

and PSY- by univariate analysis, with the results 

presented in Tables 1 and 2. The PSY+ patients 

were younger (p <0.001) and more predomi-

nantly male (p=0.01). Drug use was twice as 

common in this group (54.09% vs. 27.55%, 

p <0.01). Advanced fibrosis was more common 

(52.53% vs. 46.29%, p <0.05), as was excessive 

alcohol consumption (15.95% vs. 6.56%, 

p <0.001), and was tobacco (33.85% vs. 

19.34%, p <0.001) and cannabis use (13.23% 

vs. 4.92%, p <0.001), as well. The proportion of 

migrants, distribution of genotypes, and BMI 
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classes, as well as the frequency of hepatocellu-

lar carcinoma, organ transplant, cryoglobuline-

mia, and diabetes did not differ significantly be-

tween both groups. Out of the different hepatitis 

C care types received, TPE was most common 

in the PSY+ group (44.62% vs. 31.18%, p=0.01), 

as were non-pan-genotypic DAA treatment 

(80.93% vs. 73.92%, p <0.02) and drug interac-

tions (20.23% vs. 10.36%, p <0.001). The distri-

bution in terms of type of medical center used, 

however, along with the incidence of this being a 

first DAA treatment, that of OST in drug users, 

and SVR 12 rate, did not significantly differ be-

tween the groups. 

On multivariate analysis (Table 3), there was a 

positive correlation between the presence of 

psychiatric disorders on the one hand and drug 

use (p=0.001), excessive alcohol consumption 

(p=0.05), tobacco use (p=0.02), and incidence of 

drug interactions (p <0.001) on the other. The 

only negative correlation found was with pan-

genotypic DAA administration (p=0.02). 

 
Table 3. Association between psychiatric disorders 

and characteristics/therapeutic care of chronic hepatitis C (multivariate analysis by logistical regression model). 

Variables  OR 95% CI p-values 

Drug users 2.35 1.40-3.98 0.001 

Alcohol exces 1.92 0.98-3.69 0.05 

Tobacco 1.81 1.09-2.98 0.02 

Drug interactions 3.94 2.15-7.17 <0.001 

Type of DAAs 0.55 0.32-0.92 0.02 

 

Discussion 

In total, this study on HCV mono-infections dis-

cussed in MDT meetings demonstrated that 15% 

of patients were suffering from psychiatric disor-

ders. These were associated with the use of psy-

choactive substances (injectable and/or sniffed 

drugs, alcohol consumption, and tobacco use) 

and higher incidence of drug interactions with 

DAAs. Psychiatric disorders were more common 

in the younger patients, as in the study of 

Mackesy-Amiti et al [8], with a median age of 51 

yo, and in males (2/3 of cases). Chronic hepatitis 

C was associated with advanced fibrosis in over 

half of all patients; this higher incidence could be 

explained by the MDTs’ selection methods. Over 

80% of patients received their medical care in a 

CHU or general hospital, 44% of whom followed 

TPE programs; these higher numbers could like-

wise be explained by the selection methods of 

the MDTs. The SVR 12 rate was 98%, which did 

not significantly differ from that of the patients 

without psychiatric disorders. Nevertheless, the 

long-term outcomes of these patients were not 

evaluated in our study.  

The incidence of psychiatric disorders in HCV-

infected patients is higher than that of the gen-

eral population [3]. Among the different psychi-

atric disorders, depression is the most common, 

with an incidence approaching 40% according to 

the 2011 report by the European expert consen-

sus group, in other words 3.5 times that of the 

general population [3]. The incidence of anxiety 

disorders is over 20%, i.e., 1.5 times that of the 

general population [3]. Bipolar disorders and 

schizophrenia are less common, with an inci-

dence below 10%. Yet fatigue, often classed as 

a psychiatric comorbidity, is present in over 50%. 

These numbers are higher than those we found 

in our studies, except for fatigue, which was not 

assessed. They were reported, however, back 

when chronic hepatitis C treatment was based 

on a combination of interferon and ribavirin, 

which also exposes patients to psychiatric unde-

sirable effects. These include episodes of 
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depression that can be severe, and even delir-

ium or hallucinations [3,4]. The incidence of psy-

chiatric disorders reported by the European ex-

pert consensus group could thus be overesti-

mated. Furthermore, they are averages from the 

results of six to 10 cumulative studies, but not 

from a meta-analysis. These limitations do not 

throw into doubt the brain tropism associated 

with HCV, particularly within mic- roglial cells, 

the cells involved in brain inflammation, which 

could correlate with the manifestation or aggra-

vation of mixed anxiety-depressive disorders 

and cognitive disorders [1,2]. Moreover, the inci-

dence of chronic hepatitis C is higher in the psy-

chiatric population than in the general popula-

tion. Hence, in a 2016 international meta-analy-

sis, the incidence in Europe was estimated at 

0.5%, i.e., 5 to 10 times that of the general pop-

ulation [7].  

This increase is probably linked to the frequency 

with which psychiatric comorbidities manifest in 

drug users, both former and active, who still con-

stitute the primary pool of hepatitis C sufferers, 

despite the preventative measures and risk-re-

duction action that have been put in motion [23]. 

In our study, there consequently was a signifi-

cant positive correlation found on multivariate 

analysis between the presence of psychiatric 

disorders and drug use. Such drugs included not 

only injected substances but also sniffed drugs, 

confirming the particular risk of transmission via 

straw-sharing. In the meta-analysis by Goldner 

et al. [24] analyzing north-American users of non-

prescription opiates, 43% displayed psychiatric 

disorders. In the 2011 report by the European 

expert consensus group, the incidence of psy-

chiatric disorders even exceeded 50% among 

drug users infected with HCV [3]. Drug use does 

not, however, fully explain this increased preva-

lence. In an American epidemiological study 

conducted among a psychiatric population, only 

2/3 of the patients testing positive for HCV re-

ported a history of substance abuse [25]. In our 

study, we also discovered a significant positive 

correlation on multivariate analysis between 

presence of psychiatric disorders and excessive 

alcohol consumption. In the 2011 report by the 

European expert consensus group, the inci-

dence of psychiatric disorder exceeded 50% in 

HCV-infected patients reporting excessive alco-

hol consumption [3]. Nevertheless, the studies 

have primarily included institutionalized popula-

tions that probably indulge in multi-risk behaviors 
[8]. In our study, alcohol consumption was solely 

self-reported, which represents a limitation. The 

significant correlation between psychiatric disor-

ders and smoking, revealed on multi-variate 

analysis in our study, is a well-known correlation 

even outside of the chronic HCV population. The 

incidence of smoking is 2 to 3 times higher in pa-

tients with psychiatric disorders than in the gen-

eral population [26]. This increase is largely due 

to how difficult it is for psychiatric patients to quit 

smoking. Conversely, the incidence of psychiat-

ric disorders is higher in smokers than in non-

smokers [27]. Hence, in the Lasser et al investi-

gation [28], the incidence of smokers rose to 

36.6% and 59% in the month preceding the in-

vestigation and in the whole life-time, respec-

tively, among patients with depression. The 

numbers were even higher, 46 

% and 68.4%, respectively, in patients with gen-

eralized anxiety disorder. In our study, cannabis 

use was 2.7 times higher in the PSY+ group than 

in the PSY- patients on univariate analysis, yet 

the correlation between cannabis use and psy-

chiatric disorders was not significant on multivar-

iate analysis,yet there was a significant amount 

of missing data in both groups. The last signifi-

cant positive correlation revealed involved psy-

chiatric disorders and drug interactions with 

DAAs. While the exact prescription drugs caus-

ing these interactions were not recorded in this 

study, the majority of these involved central 

nervous system activity. Among them, potential 

interactions were observed with anti-psychotics, 

such as aripiprazole, clozapine, paliperidone, 

and quetiapine [29]. These interactions may re-

quire a dosage adjustment, altered timing of ad-

ministration, or additional monitoring. They 

mainly concern glecaprevir/pibrentasvir and gra-

zoprevir/elbasvir [29]. 

The only significant negative correlation discov-

ered in our study concerned pan-genotypic 
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DAAs, as revealed on multivariate analysis. This 

correlation is likely related to how MDTs have 

evolved, since they were no longer obligatory 

from August 2017 onwards, hence at a time be-

fore all pan-genotypic DAAs were available [17]. 

Our study was unable to define the quantities 

of pan-genotypic DAAs that were prescribed 

outside of MDT rulings, particularly in the context 

of simplified hepatitis C care [18]. 

In conclusion, psychiatric disorders no longer 

represent a barrier to chronic hepatitis C treat-

ment. Our study confirms the efficacy of DAAs, 

with a virological cure rate close to 100%. Fur-

ther studies are now necessary in order to as-

sess the long-term outcomes of these patients, 

both in terms of their liver and psychiatric health, 

as well as their reinfection risk. 
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