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Introduction
Hepatitis C virus (HCV) is the most prevalent 
viral hepatitis in Western countries and a major 
cause of chronic liver disease.1 Recent epidemio-
logical studies in the adult population of Spain 

have estimated that the prevalence of HCV infec-
tion with detectable HCV RNA is between 0.35% 
and 0.41%,2,3 and around 29% of these individu-
als are unaware of their infection.4 Since the 
introduction of oral direct-acting antiviral agents 
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(DAAs) the clinical care of patients with HCV-
related liver disease has advanced considerably, 
enabling HCV cure in almost all cases regardless 
of viral genotype, degree of liver fibrosis, or 
comorbidity.5 These huge improvements in HCV 
treatment have led the World Health Organization 
(WHO) to encourage elimination of HCV infec-
tion by 2030 by increasing the diagnosis, therapy, 
and prevention of this condition.6

HCV infection is highly prevalent in people with 
substance use disorders (SUDs), especially those 
with a history of injecting drugs.5,7,8 An estimated 
2 or 3 million individuals have a history of inject-
ing drug use in Europe alone, and their anti-HCV 
antibody prevalence ranges from 15% to 84%.9 A 
study in people who inject drugs in Catalonia 
(Spain) showed an overall HCV seroprevalence 
of 79.8%, and viremic infection in 58.5%.10 
However, there is little updated information for 
individuals using non-injected drugs. A study 
conducted in 2001 reported that the prevalence 
of anti-HCV antibodies in a sample of 529 non-
injecting drug users (heroin, cocaine, or crack) 
ranged from 5% to 29%.11

Approximately 50–75% of individuals with SUDs 
have comorbidities with other psychiatric disor-
ders, a situation known as dual diagnosis.12 These 
individuals report a greater social and clinical 
impact, including a poorer prognosis and higher 
healthcare costs.12,13 In a study performed in the 
United States in 2002, 62% of 33,824 patients 
with HCV infection had dual diagnosis,14 but 
there is little recent information in this line. Dual 
diagnosis patients engage in more risky behaviors 
than the general population and have a higher 
probability of reinfection; hence, they are at con-
siderable risk for HCV infection. Barriers to start-
ing therapy in this population must be understood 
to improve HCV care and achieve HCV 
elimination.7,15

Considering the above and the limited available 
data on HCV in non-injecting drugs users and 
dual diagnosis patients, the objective of this study 
was to describe an HCV screening, diagnosis, and 
treatment program to facilitate linkage to care in 
all patients with SUDs attending a dedicated 
addiction and dual diagnosis center (ADDC). 
The characteristics of the participating individu-
als, the prevalence of HCV infection, the percent-
age of patients who started HCV therapy, and 

adherence to treatment were investigated in those 
with and without a dual diagnosis.

Methods

Study design and patients
This was a prospective clinical cohort study 
designed to investigate HCV care in individuals 
with SUD or dual diagnosis, including HCV 
screening, diagnosis, and therapy with DAAs 
within the first 6 months after the diagnosis. The 
study included a prospective follow-up period of 
6 months.

The study was conducted at the ADDC of Vall 
d’Hebron Hospital, Barcelona (Spain). All 
patients who attended the center from November 
2018 to June 2019 were asked to participate. The 
inclusion criteria were age older than 18 years and 
a diagnosis of SUD with or without dual diagno-
sis. Patients with cognitive impairment (based on 
a Mini-Mental State Examination score <27) or 
low Spanish or English language proficiency that 
interfered with their ability to understand the 
study proposal were excluded. Having previously 
been diagnosed and cured of HCV was not an 
exclusion criterion as we were interested in study-
ing the characteristics of those ever infected versus 
those never infected. The project (VHC-
DAA-2018-01) was approved by the Ethics 
Committee of Vall d’Hebron Hospital. Patients 
did not receive any financial compensation. 
Written informed consent was obtained from all 
participants.

Procedure
After providing informed consent, all patients 
underwent a psychological evaluation to assess 
health-related quality of life (HRQoL) using the 
Short Form-36 Health Survey (SF-36), including 
the mental and physical dimensions, and depres-
sion status using the Beck Depression Inventory 
(BDI). A psychiatrist collected the sociodemo-
graphic and clinical features of each participant. 
A blood sample was obtained.

Patients who tested anti-HCV positive and had 
detectable HCV RNA underwent a clinical evalu-
ation to assess suitability for treatment based on 
international guideline recommendations. Those 
eligible were offered treatment for 8 or 12 weeks 
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according to the prescribed DAA scheme. To 
facilitate the start and follow-up of DAA treat-
ment, a hepatologist went to the addiction center 
twice a week to visit the patients and coordinate 
their treatment with a multidisciplinary team that 
additionally included psychiatrists, psychologists, 
nurses, and assistants working together to facili-
tate linkage to care.

Patients accepting treatment were provided with 
the first 4 weeks of DAAs and were subsequently 
seen at 4-week intervals by the hepatologist to 
ensure adherence (determined by self-report), 
evaluate possible adverse events, and dispense the 
next 4 weeks of DAAs. Drug determination in 
urine was performed at the beginning of treat-
ment and at each visit. At completion of treat-
ment, and at week 12 after completion, patients 
attended a medical visit, a blood sample was 
obtained, and a new drug urinalysis was 
performed.

Instruments and variables
Sociodemographic and clinical features. Demo-
graphic data were collected at the time of enroll-
ment (sex, age, nationality, civil status, housing, 
educational level, employment status, and crimi-
nal record). Information regarding clinical vari-
ables, such as self-reported medical conditions 
(e.g. cardiac, endocrine, metabolic, renal, and 
neurologic diseases, termed any medical history in 
the analysis), previous and current SUDs (such as 
alcohol, cannabis, benzodiazepines, cocaine and 
heroin; route of drug administration; age at start 
of SUD; polysubstance consumption defined as 
use of three or more substances), and previous 
SUD treatments, was also collected. Family his-
tory of substance use was excluded, as it was con-
sidered to have limited clinical relevance for the 
current study. Patients were asked of any known 
infectious disease such as HCV, HBV, or HIV. 
Psychiatric comorbidity with other mental disor-
ders (dual diagnosis) was evaluated by a psychia-
trist and established by clinical judgment, 
following the DSM-5 criteria. Mental disorders 
were grouped into psychotic, mood, anxiety, and 
personality disorders. All sociodemographic and 
clinical factors were categorical variables except 
for age.

Laboratory assessment. Blood tests included a 
complete blood count and standard biochemical 
panel. Non-invasive liver fibrosis assessment used 

the FIB-4 (based on age, platelet count, AST and 
ALT). FIB-4 results were interpreted according 
to two cut-off values: <1.45 indicated absence of 
cirrhosis, >3.25 indicated cirrhosis, 1.45–3.25 
were considered inconclusive. HBsAg, anti-HIV, 
and anti-HCV antibodies were determined. In 
individuals testing positive for anti-HCV antibod-
ies, HCV RNA and HCV genotype were deter-
mined. Drug urinalysis included benzodiazepines, 
methadone, cocaine, opioids, amphetamines, and 
cannabinoids.

Questionnaires to assess depression and quality of 
life. The Spanish version of the Beck Depression 
Inventory (BDI-I) was used to assess the presence 
of depressive symptoms during the previous 
2 weeks. The BDI-I is a 21-question multiple-
choice self-report inventory. A value of 0–3 is 
assigned to each answer. The cut-off for depres-
sive symptoms is 10, and higher total scores indi-
cate more severe symptoms.16 The SF-36 was 
used to measure functional health and well-being 
from the patient’s perspective during the last 
4 weeks. Two summary measures of HRQoL were 
calculated: the physical component and mental 
component. Using algorithms, each scale is trans-
formed into a 0–100 score, in which lower scores 
indicate greater disability.

Statistical analysis
Descriptive statistics (mean, standard deviation, 
frequency tables) of the main variables were cal-
culated. The data were then analyzed at the bivar-
iate level. The chi-square test was used to compare 
categorical variables and the Student t test for 
continuous variables between clinical groups. 
The chi-square test was not considered applicable 
when one or more of the cells had an expected 
count <5.

To reduce false-positive results, the Bonferroni 
correction for multiple tests was performed 
according to the number of tests in each bivariate 
analysis in order to avoid type 1 error. Variables 
that retained statistical significance and were 
considered clinically relevant were included in 
the logistic regression analysis. A conditional 
entrance method was used to select variables in 
the model. All statistical hypotheses were two-
sided and p-values < 0.05 were considered statis-
tically significant. SPSS version 20 (SPSS Inc., 
Armonk, NY, USA) for Windows was used for 
all analyses.
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Results

Sample recruitment and sample features
During the recruitment period, 528 patients 
attended the ADDC and were asked to partici-
pate. Ultimately, 401 (75.9%) patients were 
included. Reasons for exclusion were refusal to 
take part in the study (n = 86), refusal to have 
blood drawn (n = 9), language barrier (n = 6), and 
cognitive impairment (n = 26).

The final sample of 401 patients had a mean age 
of 45.4 ± 11.5 years and 301 (75.1%) were men. 
In total, 253 patients (63.1%) had a dual diagno-
sis and 148 (36.9%) had only SUD without psy-
chiatric comorbidities. The most frequent SUDs 
involved alcohol (73.6%), cocaine (58.4%), can-
nabis (47.1%), heroin (38.2%), and benzodiaz-
epines (30.9%). The sociodemographic, clinical, 
psychometric, and therapeutic features of patients 
with and without dual diagnosis are summarized 
in Table 1. The dual diagnosis group had a higher 
percentage of women (32%), Spanish natives 
(87.4%), and unemployed individuals (80.2%). 
In addition, these patients had a family history of 
psychiatric disorders more often (47%), were 
more prone to sedative use disorder (37.5%), had 
required more medical treatments for SUD con-
trol (88.8%), and had been previously hospital-
ized more often for detoxification (56.2%). 
Overall, dual diagnosis patients showed more 
depressive symptoms (according to the BDI-I) 
and had a poorer HRQoL.

The following variables were independently 
associated with dual diagnosis status: female 
sex [Odds ratio (OR):1.50], benzodiazepine 
use disorder (OR 2.48), previous medical treat-
ment for SUD (OR 5.85), unemployment (OR 
0.40), and depressive symptoms (OR 1.10) 
(Nagelkerke R2 = 0.32; chi-square = 64.27; 
p < 0.0001) (Table 2). 

Viral hepatitis and HIV infection
Among the 401 participants, 112 (27.9%) had 
anti-HCV antibodies and, of these, 42 (10.5% of 
the sample) had detectable HCV RNA. Of the 70 
anti-HCV-positive patients with undetectable 
HCV RNA, 34 (48.6%) had been previously 
treated for HCV infection. Eight of the 42 patients 
(19%) testing HCV RNA positive were unaware 
of the infection. The most prevalent HCV geno-
types (G) in patients with detectable HCV RNA 

were G1a (38.1%), G3 (31%), G1b (16.7%), G4 
(7.1%), and G2 (2.4%). HIV prevalence was 
higher in the dual diagnosis group (14.3% versus 
5.4% p = 0.007).

Results in relation to the presence  
of anti-HCV antibodies
Sociodemographic, clinical, psychometric, and 
therapeutic features in patients with and without 
anti-HCV antibodies are presented in Table 3. 
There were no significant differences in the prev-
alence of HCV infection between patients with 
and without a dual diagnosis. Patients testing 
anti-HCV-positive had a lower educational level 
and a higher percentage of criminal records. HIV 
infection was more frequent in anti-HCV positive 
patients (35.1% versus 1.7%, p < 0.0001). Use of 
any substance including non-injecting drug use 
(alcohol, cannabis, tobacco, and benzodiaze-
pine), polysubstance use, injecting drug use, and 
early onset of SUD were related to a higher risk of 
anti-HCV-positive status. In addition, anti-HCV 
antibodies were more common in SUD patients 
who had anxiety or personality disorders, previ-
ous medical treatment for SUD, and previous 
detoxification hospitalizations. Regarding liver 
injury, no significant differences were seen in 
FIB-4 levels between anti-HCV-positive than 
anti-HCV-negative patients.

On multivariable analysis, the following variables 
were independently associated with anti-HCV 
antibody positive status: opioid use disorder (OR: 
27.8), cocaine use disorder (OR: 6.3), any medi-
cal history (OR: 21.75), and injecting drug use 
history (OR: 15) (Nagelkerke R2 = 0.62; chi-
square = 303.69; p < 0.0001) (Table 2). The cur-
rent results should be cautiously interpreted 
because there may be collinearity between opioid 
use disorder and injecting drug use. However, 
both variables are clinically relevant, and there-
fore they were maintained in the model.

Active hepatitis C infection and linkage to care
Among the 112 individuals testing positive for anti-
HCV antibodies, HCV RNA was detected in 42 
(37.5%) cases. No significant differences were 
found regarding dual diagnosis between HCV 
RNA-positive and HCV RNA-negative individuals 
(52% versus 63% p = 0.25). HCV RNA-positive 
individuals were younger (41.1 ± 7.3 versus 
46.1 ± 8.3 p = 0.001), had received fewer previous 
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Table 1. Baseline characteristics of patients with and without a dual diagnosis and follow-up of those with hepatitis C.

Sociodemographic features Total n = 401 No dual diagnosis n = 148 Dual diagnosis n = 253 p

n(%) n(%) n(%)  

Males (%) 301 (75) 129 (87) 172 (68) <0.0001*,**

Mean age, years 45 ± 12 45 ± 12 46 ± 11 0.69

Spanish (%) 329 (82) 108 (73) 221 (87) <0.0001*

Living alone (%) 126 (31) 46 (31) 80 (32) 0.89

Primary education (%) 225 (56) 84 (57) 141 (56) 0.84

Unemployed (%) 290 (72) 87 (59) 203 (80) <0.0001*,**

Criminal records (%) 158 (39) 54 (37) 104 (41) 0.36

Substance use disorder features

Any medical history (%) 273 (68) 94 (64) 179 (71) 0.13

Family psychiatric history (%) 148 (37) 29 (20) 119 (47) <0.0001*,**

Family SUD history (%) 194 (49) 66 (45) 128 (51) 0.30

Opioid use (%) 152 (38) 61 (41) 91 (36) 0.32

Cocaine use (%) 233 (58) 88 (60) 145 (57) 0.56

Alcohol use (%) 292 (74) 107 (74) 185 (73) 0.93

Cannabis use (%) 187 (47) 65 (45) 122 (48) 0.55

Benzodiazepine use (%) 123 (31) 28 (19) 95 (38) <0.0001*

Tobacco use (%) 319 (80) 117 (79) 202 (80) 0.74

Polysubstance use (%) 195 (49) 67 (46) 128 (51) 0.36

Injected drug use (%) 93 (23) 40 (27) 53 (21) 0.16

Smoked drug use (%) 28 (7) 8 (6) 20 (8) 0.32

Sniffed drug use (%) 163 (42) 57 (40) 106 (44) 0.16

Age of onset of SUD 21 ± 9 21 ± 9 21 ± 10 0.93

Treatment history

Previous medical treatment for SUD (%) 332 (83) 109 (74) 223 (88) <0.0001*,**

Previous inpatient detoxification (%) 146 (36) 27 (18) 119 (47) <0.0001*,**

Psychometric features

Depressive symptoms (BDI), mean ± SD 15 ± 10 11 ± 9 17 ± 10 <0.0001*,**

HRQoL physical component summary (SF-36) 46 ± 11 48 ± 10 45 ± 11 0.02

HRQoL mental component summary (SF-36) 39 ± 13 44 ± 11 37 ± 13 <0.0001*

Serological markers

Anti-HCV (%) 112 (28) 46 (31) 63 (25) 0.28

(continued)
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SUD medical treatments (98.6% versus 85.7% 
p = 0.007), and had more pronounced liver injury 
[higher AST (72 IU/L versus 25 IU/L, p < 0.0001) 
and ALT levels (75 IU/L versus 21 IU/L, 

p < 0.0001)] than HCV RNA-negative patients 
(Table 3). There were no significant differences 
between these groups on multivariable analysis. 
The FIB-4 score was determined in all participants, 

Table 2. Multivariable analysis identifying factors independently associated with (a) dual diagnosis (b) anti-HCV antibody positivity.

a. Logistic regression according to the presence of dual diagnosis Bivariate analysis

 OR 95% CI Unadjusted OR 95% CI

Sex 3.6 1.5–8.5 3.1 1.8–5.4

Unemployed 0.4 0.2–0.8 0.4 0.2–0.6

Benzodiazepine use 2.5 1.1–5.4 2.5 1.5–4.1

Prior medical SUD treatment 5.8 2.2–15.3 2.8 1.6–4.9

Depressive symptoms (BDI) 2.8 1.5–5.4 2.8 1.7–4.7

b. Logistic regression according to anti-HCV positivity Bivariate analysis

 OR 95% CI Unadjusted OR 95% CI

Any relevant medical condition 21.7 6.7–70.3 9.2 4.3–19.7

Opioid use 27.8 9.5–80.9 64.1 29.3–140.3

Cocaine use 6.3 1.9–20.1 10.3 5.3–20.1

Injected drug use 14.9 5.7–39.1 64.8 31.6–132.7

Any medical history: self-reported medical conditions (e.g. cardiac, endocrine, metabolic, renal and neurologic diseases).
Substance use disorders account for current and previous use.
BDI, Beck Depression Inventory; CI, confidence interval; OR, odds ratio; SUD, substance use disorders.

Sociodemographic features Total n = 401 No dual diagnosis n = 148 Dual diagnosis n = 253 p

n(%) n(%) n(%)  

HCV RNA (%) 42 (10) 20 (14) 22 (9) 0.25

Anti-HIV (%) 44 (11) 8 (5) 36 (14) 0.007

Follow-up characteristics in 42 HCV RNA-positive patients

Patients who started treatment 20 (47%) 8 (40%) 12 (60%) 0.34

Patients who completed treatment 15 (78%) 6 (40%) 9 (62%) N.A.

*Statistically significant after Bonferroni correction.
**The result is statistically significant after multivariate analysis.
Any medical history: self-reported medical conditions (e.g. cardiac, endocrine, metabolic, renal, or neurologic diseases).
Polysubstance use: Three or more substance use disorders.
Substance use disorders account for current and previous use.
Injected, smoked and sniffed drug use: cocaine and heroin can be consumed in any way, and cannabis is only smoked.
Data are expressed as the mean ± SD or as the percentage (number).
BDI, Beck depressive inventory (depression cut-off, 10); HCV, hepatitis C virus; HIV, human immunodeficiency virus; HRQoL, health-related quality 
of life; N.A., chi-square was not applicable; RNA, ribonucleic acid; SUD, substance use disorder.

Table 1. (continued)

https://journals.sagepub.com/home/tag


L Grau-López, C Marcos-Fosch et al.

journals.sagepub.com/home/tag 7

Table 3. Baseline characteristics of patients according to the presence of anti-HCV antibody or HCV RNA.

Sociodemographic features Anti-HCV  
negative n = 289

Anti-HCV 
positive n = 112

p HCV RNA 
negative n = 70

HCV RNA 
positive n = 42

p

n(%) n(%) n(%) n(%)  

Males (%) 210 (73) 91 (81) 0.075 62 (89) 29 (69) 0.01

Mean age, years 46 ± 13 44 ± 8 0.18 46 ± 8 41 ± 7 0.001*

Spanish (%) 243 (84) 86 (77) 0.09 59 (84) 27 (64) 0.02

Primary education (%) 150 (52) 75 (67) 0.01 22 (31) 15 (36) 0.64

Unemployed (%) 199 (69) 91 (81) 0.01 55 (79) 36 (86) 0.35

Criminal records 77 (27%) 81 (72%) <0.0001* 52 (74%) 29 (69%) 0.55

Substance use disorder

Any medical history (%) 169 (59) 104 (93) <0.0001* 65 (93) 39 (93) 1.00

Opioid use (%) 48 (17) 104 (94) <0.0001* 65 (93) 39 (93) 1.00

Cocaine use (%) 133 (46) 100 (90) <0.0001* 64 (91) 36 (88) 0.54

Alcohol use (%) 225 (78) 67 (61) <0.0001* 43 (62) 24 (59) 0.69

Cannabis use (%) 113 (40) 74 (67) <0.0001* 47 (67) 27 (66) 0.89

Benzodiazepine use (%) 63 (22) 60 (54) <0.0001* 41 (59) 19 (46) 0.21

Tobacco use (%) 218 (76) 101 (90) 0.001* 66 (94) 35 (83) 0.06

Polysubstance use (%) 97 (34) 98 (88) <0.0001* 63 (90) 35 (85) 0.46

Injected drug use (%) 12 (4) 81 (72) <0.0001* 49 (70) 32 (76) 0.48

Age of onset of SUD 23 ± 10 16 ± 4 <0.0001* 17 ± 5 16 ± 4 0.65

Dual diagnosis (%) 187 (65) 66 (59) 0.28 44 (63) 22 (52) 0.28

Psychotic disorders (%) 42 (15) 23 (21) 0.14 17 (24) 6 (14) 0.21

Mood disorders (%) 103 (36) 31 (28) 0.13 20 (29) 11 (26) 0.79

Anxiety disorders 57 (20%) 8 (7%) 0.01 4 (6%) 4 (10%) 0.45

Personality disorders 30 (10%) 24 (21%) 0.01 15 (21%) 9 (21%) 1.00

Age at psychiatric symptoms 
onset

19 ± 10 24 ± 15 0.01 18 ± 10 20 ± 11 0.48

Treatment history

Previous medical treatment 
for SUD (%)

235 (81) 97 (87) 0.225 69 (99) 36 (86) 0.01

Previous inpatient 
detoxification (%)

119 (47) 70 (63) <0.0001* 37 (53) 21 (50) 0.77

(continued)
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with no significant differences between the clinical 
groups. FIB-4 was >3.25 in 3 of the 20 patients 
who started antiviral therapy. None of them had a 
history of liver decompensation.

Despite the centralized management, only 20 of 
the 42 treatment-eligible participants attended 
the first visit with the hepatologist. Patients did 
not attend for the following reasons: 11 were lost 
to follow-up, six returned to their country of ori-
gin, two did not want to start treatment, two were 
followed by hepatologists in other centers, and 
one was imprisoned.

In the comparison of HCV RNA-positive patients 
who did not start DAA treatment and those who 
did, patients who did not start reported use of a 
larger amount of cocaine during the last month 
(2.64 ± 3.74 versus 0.55 ± 1.8 g/week; p = 0.014), 
had a lower academic level (52.6% versus 22.7%; 
p = 0.047), and were more often unemployed 
(26.3% versus 4.5% p = 0.049). No differences 

were found for any of the other sociodemographic 
or clinical variables, or for dual diagnosis status.

Twenty patients started HCV treatment, but one 
patient was lost to follow-up at week 8 of ther-
apy. Treatment adherence was excellent in 17 
patients, whereas one patient stopped treatment 
28 days before completion, and one other missed 
doses for a total of 6 days. In all 19 treated 
patients, HCV RNA was undetectable at treat-
ment end. Fifteen patients attended the week 12 
post-treatment visit and all had achieved sus-
tained virological response (SVR), but the 
remaining four were lost to follow-up (Figure 1). 
In total, 90 visits had been scheduled up to week 
12 post-treatment. Patients did not show up or 
showed up some days later in 27 (30%) of these 
visits.

The only adverse effects detected during HCV 
treatment were a mild increase in anxiety and 
asthenia, but none of the patients required 

Sociodemographic features Anti-HCV  
negative n = 289

Anti-HCV 
positive n = 112

p HCV RNA 
negative n = 70

HCV RNA 
positive n = 42

p

n(%) n(%) n(%) n(%)  

Psychometric features

Depressive symptoms (BDI) 15 ± 9 17 ± 12 0.15 15 ± 12 20 ± 13 0.18

HRQoL physical score (SF-
36)

47 ± 11 43 ± 9 0.02 43 ± 10 45 ± 9 0.39

HRQoL mental score (SF-36) 39 ± 10 33 ± 10 0.57 40 ± 12 33 ± 10 0.02

Liver function tests

AST 31 ± 31 43 ± 49 0.006 26 ± 9 72 ± 69 <0.0001

ALT 27 ± 19 42 ± 49 <0.0001* 21 ± 17 76 ± 64 <0.0001

Platelets 258 ± 72 225 ± 67 <0.0001* 226 ± 65 225 ± 72 0.94

FIB-4 1 ± 2 2 ± 1 0.18 1 ± 1 2 ± 1 0.08

FIB-4 >3.25 (%) 12 (4) 8 (7) 0.23 3 (4) 5 (12) 0.14

*Statistically significant after Bonferroni correction.
Any medical history: self-reported medical conditions (e.g. cardiac, endocrine, metabolic, renal or neurologic diseases).
Polysubstance use: three or more substance use disorders.
Substance use disorders account for current and previous use.
FIB-4 >3.25 indicated cirrhosis.
Data are expressed as the mean ± SD or as the percentage.
ALT, alanine transaminase; AST, aspartate transaminase; BDI, Beck depressive inventory (depression cut-off, 10); HCV, hepatitis C virus; HRQoL, 
health-related quality of life (lower scores indicate more disability); RNA, ribonucleic acid; SUD, substance use disorder.

Table 3. (continued)
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discontinuation or modification of their concomi-
tant psychiatric medication

Fifteen patients were tested for active drug use 
during antiviral therapy. Eleven of them tested 
positive for methadone or benzodiazepines, six 
for methadone or benzodiazepines plus certain 
illegal drugs (cocaine, opioids, or amphetamines), 
and three for illegal drugs alone.

Discussion
In accordance with the WHO effort to eliminate 
HCV infection worldwide, our hospital launched 
a multidisciplinary program to facilitate HCV 
screening and linkage to care in SUD patients, a 
population at high risk for acquiring this infection. 

This study describes the characteristics of these 
patients and the initial experience in screening, 
diagnosing, and treating them. We particularly 
focused on determining whether there would be 
differences as related to HCV between patients 
with SUD alone and those with dual diagnoses. 
The results show that dual diagnosis status did not 
lead to a higher risk of HCV infection or interfere 
with linkage to care or treatment compared with 
SUD alone. The similar rates of HCV infection 
between both groups of patients could be explained 
if the main factor for acquisition of hepatitis C is 
risk behavior related to substance abuse and not 
own psychiatric disease.14,17 Patients with dual 
diagnoses accounted for 63% of the cohort, a 
value consistent with findings from previous stud-
ies performed in similar settings.18–21

HCV-RNA (n=42)

Anti-HCV antibody (n=112)

Included in the study 

(n=401)

Assessed for elegibility 
(n=528)

� Refused to take part in the study 
(n=86)

� Refused to have blood drawn 
(n=9)

� Language barrier (n=6)
� Cognitive impairment (n=26)

� Did not attend visit (n=11)
� Returned to their country of origin 

(n=6)
� Followed by hepatologist in other 

centers (n=2)
� Did not accept treatment (n=2)
� Imprisoned (n=1)

HCV treatment initiation 
(n=20)

� Lost to follow-up during treatment 
(n=1)

� Lost to follow-up (n=4)

Undetectable HCV- RNA at 
end of treatment (n=19)

Undetectable HCV- RNA at 
week 12 post-treatment 

(n=15)

Figure 1. Flow chart study enrollment.
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On screening, anti-HCV antibody tested positive 
in 27.9% of patients, and 10.5% of them had 
detectable HCV RNA. The HCV RNA preva-
lence found here in SUD patients is 20 times 
higher than the values reported in the general 
Spanish population,2,3 but it is lower than values 
reported in other SUD studies,6,11,22 mainly 
because of the contribution of injecting drug users 
in these previous reports. We found no differ-
ences in the prevalence of HCV viremia between 
individuals with a dual diagnosis and those with 
SUD alone.

In our study, HCV RNA-positive patients were 
younger and had received fewer previous medical 
treatments for SUD than those testing negative. 
These findings are reasonable, as older patients 
are likely to have had more frequent contact with 
medical care, and therefore more opportunities to 
be diagnosed and treated for all their diseases.23 
Hospital admission offers an opportunity to link 
these individuals to HCV care, as has been shown 
in a previous study.24

Now that DAAs have provided effective antiviral 
treatment, the main issue in the HCV-infected 
population is improving access to care, a chal-
lenge well illustrated by the data from this study. 
We found that HCV diagnosis and management 
remains difficult in the SUD population despite 
the use of a centralized, multidisciplinary 
approach for care. All patients in the cohort were 
offered HCV testing based on reflex HCV RNA 
testing by venipuncture which, in some cases, dis-
couraged study participation (7% of those who 
refused screening). Although the percentage is 
not extremely high, this is a modifiable factor that 
can be improved. Point-of-care HCV RNA test-
ing by non-invasive dried blood spot analysis has 
shown high sensitivity and specificity10,25 and 
could be a feasible way to increase screening rates 
in the SUD population.

Lack of screening is the first barrier against eradi-
cation of HCV infection and may be one of the 
most important obstacles to achieving the WHO 
objective.26 In Spain, the percentage of HCV 
RNA-positive individuals in the general popula-
tion unaware of their infection has been estimated 
at 29.4%.27 Studies conducted in SUD patients 
have reported values of 35% to 43%.10,28 In our 
sample, only 19% of HCV RNA-positive patients 
with SUD were unaware of the infection. This 
may be because of the current heightened 

awareness and management of this infection in 
our hospital outpatient clinics. Although this is an 
improvement, there remains a considerable reser-
voir of potentially transmissible infection that 
should be brought to light. A universal screening 
approach incorporating anti-HCV or HCV RNA 
reflex testing in emergency rooms and outpatient 
clinics when blood tests are performed for other 
purposes could be of value in this regard.

The difficulties to linkage to care and treatment 
seen here have been reported in other studies, 
where unemployment and, particularly, low edu-
cational level have been associated with low 
healthcare retention rates.29–31 In our cohort, 
these factors associated with failure to treat, as 
well as the use of large amounts of cocaine, were 
more common in patients refusing than accepting 
DAA therapy. These findings are not surprising. 
Cocaine users are more impulsive and often have 
a severe addiction, which leads to poorer clinical 
outcomes.32 A low educational level interferes 
with the use of resources and decreases awareness 
of any risk.33

Spain has a publically funded universal healthcare 
system in which everyone is entitled to treatment. 
With this in mind, the low percentage of SUD 
patients starting HCV therapy is worrisome. 
Among the 42 patients eligible for DAA therapy, 
20 (47.6%) were treated: 15 (36%) achieved 
SVR, and five were lost to follow-up. These find-
ings are in line with a study conducted in Spain 
assessing HCV therapy in an opioid treatment 
program, where 38% of 249 patients eligible for 
DAAs achieved SVR.34 These results indicate 
that treatment uptake needs to be enhanced in 
these patients by close follow-up and motivational 
programs, but it should also be accompanied by 
preventive efforts such as educational interven-
tions, counseling, and needle exchange 
programs.35

Our study has several limitations. One concern is 
the small percentage of participants with detecta-
ble HCV RNA in our sample, which limited the 
power of some analyses. As the study was per-
formed in daily clinical practice, the sample con-
tained both injecting and non-injecting drug 
users, and previous treatment for HCV infection 
was not an exclusion criterion, factors that could 
explain this low percentage. A further limitation 
was that treatment could not be started in half the 
HCV RNA-positive individuals, mainly because 
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they did not return to the ADDC and were lost to 
follow-up. Finally, self-reported instruments were 
used for certain factors studied; hence, there 
could be some recall bias.

The strengths of our study include its prospective 
design, real-world setting of daily practice, and 
enrollment of a large sample including all patients 
seen in a dedicated unit; that is, SUD patients 
using non-injecting as well as injecting drugs and 
dual diagnosis patients, a population with scarce 
data in the literature. In addition, centralized 
management with a multidisciplinary team pro-
vided more complete access and specialized care 
on several levels for these patients, although it did 
not achieve a high rate of treatment. The exten-
sive evaluations included data on the psychiatric 
characteristics assessed by trained staff using vali-
dated instruments. Finally, HCV-related varia-
bles were well documented by reliable laboratory 
analyses.

In summary, the results of this study highlight a 
high prevalence of dual diagnosis and HCV in 
SUD patients. However, in general, dual diagno-
sis was not associated with a higher risk of HCV 
infection or more complex linkage to care for this 
condition. We found that despite centralized 
management by a multidisciplinary team, there 
are still considerable barriers to HCV care in this 
population, particularly regarding early screening 
and treatment. It is essential to address these bar-
riers to achieve the WHO objective of HCV 
elimination.

Acknowledgements
This study was an investigator-initiated study 
funded by AbbVie. The funder had no role in the 
study design, or collection, analysis and interpre-
tation of the data.

Author contributions
Lara Grau-López: conceptualization, methodol-
ogy, validation, investigation, resources, data cura-
tion, writing original draft, visualization. Cristina 
Marcos-Fosch: conceptualization, methodology, 
validation, investigation, resources, data curation, 
writing original draft, visualization. Constanza 
Daigre: formal analysis, investigation, data cura-
tion. Raúl Felipe Palma-Alvarez: investigation, 
data curation. Ariadna Rando-Segura: investi-
gation, data curation. Jordi Llaneras: investiga-
tion, data curation. Marta Perea-Ortueta: 
investigation, data curation. Francisco 

Rodriguez-Frias: investigation, data curation. 
Nieves Martínez-Luna: investigation, data cura-
tion. Mar Riveiro-Barciela: conceptualization, 
methodology, writing review and editing. Josep 
Antoni Ramos-Quiroga: methodology, writing 
review and editing. Joan Colom: resources, inves-
tigation. Rafael Esteban: conceptualization, 
methodology, writing review and editing. María 
Buti: conceptualization, methodology, validation, 
writing review and editing, supervision, project 
administration, funding acquisition.

Conflict of interest statement

Lara Grau-López: No personal or financial con-
flicts of interest.

Cristina Marcos-Fosch: No personal or financial 
conflicts of interest.

Constanza Daigre: No personal or financial con-
flicts of interest.

Raúl Felipe Palma-Alvarez: No personal or finan-
cial conflicts of interest.

Ariadna Rando-Segura: No personal or financial 
conflicts of interest.

Jordi Llaneras: No personal or financial conflicts 
of interest.

Marta Perea-Ortueta: No personal or financial 
conflicts of interest.

Francisco Rodriguez-Frias: No personal or finan-
cial conflicts of interest.

Nieves Martínez-Luna: No personal or financial 
conflicts of interest.

Mar Riveiro-Barciela: Has received research 
grants from Gilead, and served as speaker for 
Gilead and Grifols. No personal conflicts of 
interest.

Josep Antoni Ramos-Quiroga: No personal or 
financial conflicts of interest.

Joan Colom: No personal or financial conflicts of 
interest.

Rafael Esteban: Has received research grants 
from Gilead and has served as advisor for Gilead, 
Bristol-Myers Squibb, and Novartis. No personal 
conflicts of interest.

María Buti: Has received research grants from 
Gilead and has served as advisor for Gilead, 
Bristol-Myers Squibb, and Novartis. No personal 
conflicts of interest.

https://journals.sagepub.com/home/tag


Therapeutic Advances in Gastroenterology 14

12 journals.sagepub.com/home/tag

Funding
The author(s) disclosed receipt of the following 
financial support for the research, authorship, 
and/or publication of this article: This work was 
supported by AbbVie, http://dx.doi.org/10.130 
39/100006483.

ORCID iD
Cristina Marcos-Fosch  https://orcid.org/0000- 
0003-0130-2273

References
 1. European Association for the Study of the Liver. 

EASL recommendations on treatment of hepatitis 
C 2018. J Hepatol 2018; 69: 461–511.

 2. Cuadrado A, Perello C, Llerena S, et al. Design 
and cost effectiveness of a hepatitis C virus 
elimination strategy based on an updated 
epidemiological study (ETHON cohort). Poster 
presented at European Association for the Study 
Liver, The International Liver Congress, Journal of 
Hepatology, 11–15 April 2018, Paris, France, p.68.

 3. Rodriguez-Tajes S, Daca Y, Collazos C, et al. 
Study of the prevalence of infection with hepatitis 
B and C virus in Catalonia. Oral presentation at 
Spanish Association for the Study of the Liver, 
Madrid, Spain, 2017.

 4. Folch C, Esteve A, Zaragoza K, et al. Correlates 
of intensive alcohol and drug use in men who 
have sex with men in Catalonia, Spain. Eur J 
Public Health 2010; 20: 139–145.

 5. Manns MP, Buti M, Gane E, et al. Hepatitis C 
virus infection. Nat Rev Dis Prim 2017; 3: 17006.

 6. WHO. Combating hepatitis B and C to reach 
elimination by 2030. Geneva: World Health 
Organization, 2016.

 7. Roncero C, Ryan P, Littlewood R, et al. Practical steps 
to improve chronic hepatitis C treatment in people 
with opioid use disorder. Hepat Med 2019; 11: 1–11.

 8. Roncero C, Littlewood R, Vega P, et al. Chronic 
hepatitis C and individuals with a history of 
injecting drugs in Spain: population assessment, 
challenges for successful treatment. Eur J 
Gastroenterol Hepatol 2017; 29: 629–633.

 9. European Monitoring Centre for Drugs and Drug 
Addiction. Hepatitis C among drug users in Europe. 
Lisbon: EMCDDA, 2016.

 10. Saludes V, Antuori A, Folch C, et al. Utility of 
a one-step screening and diagnosis strategy for 
viremic HCV infection among people who inject 

drugs in Catalonia. Int J Drug Policy 2019; 74: 
236–245.

 11. Tortu S, Neaigus A, McMahon J, et al. Hepatitis 
C among noninjecting drug users: a report. Subst 
Use Misuse 2001; 36: 523–534.

 12. Torrens M, Gilchrist G and Domingo-Salvany A; 
psyCoBarcelona Group. Psychiatric comorbidity 
in illicit drug users: substance-induced versus 
independent disorders. Drug Alcohol Depend 
2011; 113: 147–156.

 13. Lieb R. Epidemiological perspectives on 
comorbidity between substance use disorders and 
other mental disorders. In: Dom G and Moggi 
F (eds) Co-occurring addictive and psychiatric 
disorders. Berlin, Heidelberg: Springer, 2015, 
pp.3–12. http://link.springer.com/10.1007/978-3-
642-45375-5_1 (accessed in 2015). 

 14. el-Serag HB, Kunik M, Richardson P, et al. 
Psychiatric disorders among veterans with 
hepatitis C infection. Gastroenterology 2002; 123: 
476–482.

 15. Grebely J, Bruggmann P, Treloar C, et al. 
Expanding access to prevention, care and 
treatment for hepatitis C virus infection among 
people who inject drugs. Int J Drug Policy 2015; 
26: 893–898.

 16. Beck AT, Ward C, Mendelson M, et al. An 
inventory for measuring depression. Arch Gen 
Psychiatry 1961; 4: 561.

 17. Rosenberg SD, Goodman LA, Osher FC, et al. 
Prevalence of HIV, hepatitis B, and hepatitis C 
in people with severe mental illness. Am J Public 
Health 2001; 91: 31–37.

 18. Araos P, Vergara-Moragues E, González-
Saiz F, et al. Differences in the rates of drug 
polyconsumption and psychiatric comorbidity 
among patients with cocaine use disorders 
according to the mental health service. J 
Psychoactive Drugs 2017; 49: 306–315.

 19. Compton WM III, Cottler LB, Jacobs JL, et al. 
The role of psychiatric disorders in predicting 
drug dependence treatment outcomes. Am J 
Psychiatry 2003; 160: 890–895.

 20. González-Saiz F, Vergara-Moragues E, Verdejo-
García A, et al. Impact of psychiatric comorbidity 
on the in-treatment outcomes of cocaine-
dependent patients in therapeutic communities. 
Subst Abus 2014; 35: 133–140.

 21. Levin FR, Evans SM, Vosburg SK, et al. Impact 
of attention-deficit hyperactivity disorder and 
other psychopathology on treatment retention 
among cocaine abusers in a therapeutic 
community. Addict Behav 2004; 29: 1875–1882.

https://journals.sagepub.com/home/tag
https://orcid.org/0000-0003-0130-2273
https://orcid.org/0000-0003-0130-2273
http://link.springer.com/10.1007/978-3-642-45375-5_1
http://link.springer.com/10.1007/978-3-642-45375-5_1


L Grau-López, C Marcos-Fosch et al.

journals.sagepub.com/home/tag 13

 22. Boglione L, Lupia T, Cariti G, et al. Efficacy 
and safety of interferon-free regimens in patients 
affected by chronic hepatitis C and psychiatric 
disorders. J Infect Chemother 2020; 26: 18–22.

 23. Valerio H, Alavi M, Matthews G, et al. 
Opportunities to enhance linkage to hepatitis C 
care among people hospitalised for injection drug 
use-related complications: a population-based 
study. J Heaptology 2020; 73: S807.

 24. Taylor BS, Hanson JT, Veerapaneni P, et al. 
Hospital-based hepatitis C screening of baby 
boomers in a majority hispanic South Texas 
cohort: successes and barriers to implementation. 
Public Health Rep 2016; 131(Suppl. 2): 74–83.

 25. Lamoury FMJ, Bajis S, Hajarizadeh B, et al. 
Evaluation of the Xpert HCV viral load finger-
stick point-of-care assay. J Infect Dis 2018; 217: 
1889–1896.

 26. European Union HCV Collaborators. Hepatitis C 
virus prevalence and level of intervention required 
to achieve the WHO targets for elimination in 
the European Union by 2030: a modelling study. 
Lancet Gastroenterol Hepatol 2017; 2: 325–336.

 27. Ministerio de Sanidad, Consumo y Bienestar 
Social. Plan estratégico para el abordaje de 
la hepatitis C en el sistema nacional de salud 
(PEAHC), https://www.mscbs.gob.es/ciudadanos/
enfLesiones/enfTransmisibles/hepatitisC/
PlanEstrategicoHEPATITISC/docs/Plan_
Estrategico_Abordaje_Hepatitis_C_ (PEAHC).
pdf. (accessed in 2018). 

 28. Persico M, Masarone M, Aglitti A, et al. 
HCV point-of-care screening programme and 

treatment options for people who use drugs in 
a metropolitan area of Southern Italy. Liver Int 
2019; 39: 1845–1851.

 29. Adamson SJ, Sellman JD and Frampton CMA. 
Patient predictors of alcohol treatment outcome: 
a systematic review. J Subst Abuse Treat 2009; 36: 
75–86.

 30. Christensen HN, Diderichsen F, Hvidtfeldt 
UA, et al. Joint effect of alcohol consumption 
and educational level on alcohol-related medical 
events: a Danish Register-based cohort study. 
Epidemiology 2017; 28: 872–879.

 31. McCaul ME, Svikis DS and Moore RD. 
Predictors of outpatient treatment retention: 
patient versus substance use characteristics. Drug 
Alcohol Depend 2001; 62: 9–17.

 32. Rodríguez-Cintas L, Daigre C, Grau-López L, 
et al. Impulsivity and addiction severity in cocaine 
and opioid dependent patients. Addict Behav 
2016; 58: 104–109.

 33. Harder VS and Chilcoat HD. Cocaine use 
and educational achievement: understanding a 
changing association over the past 2 decades. Am 
J Public Health 2007; 97: 1790–1793.

 34. Sanvisens A, Rivas I, Faure E, et al. Monitoring 
hepatitis C virus treatment rates in an opioid 
treatment program: a longitudinal study. World J 
Gastroenterol 2020; 26: 5874–5883.

 35. Christensen S, Buggisch P, Mauss S, et al. 
Direct-acting antiviral treatment of chronic HCV-
infected patients on opioid substitution therapy: 
still a concern in clinical practice? Addiction 2018; 
113: 868–882.

Visit SAGE journals online 
journals.sagepub.com/
home/tag

SAGE journals

https://journals.sagepub.com/home/tag
https://www.mscbs.gob.es/ciudadanos/enfLesiones/enfTransmisibles/hepatitisC/PlanEstrategicoHEPATITISC/docs/Plan_Estrategico_Abordaje_Hepatitis_C_ (PEAHC).pdf
https://www.mscbs.gob.es/ciudadanos/enfLesiones/enfTransmisibles/hepatitisC/PlanEstrategicoHEPATITISC/docs/Plan_Estrategico_Abordaje_Hepatitis_C_ (PEAHC).pdf
https://www.mscbs.gob.es/ciudadanos/enfLesiones/enfTransmisibles/hepatitisC/PlanEstrategicoHEPATITISC/docs/Plan_Estrategico_Abordaje_Hepatitis_C_ (PEAHC).pdf
https://www.mscbs.gob.es/ciudadanos/enfLesiones/enfTransmisibles/hepatitisC/PlanEstrategicoHEPATITISC/docs/Plan_Estrategico_Abordaje_Hepatitis_C_ (PEAHC).pdf
https://www.mscbs.gob.es/ciudadanos/enfLesiones/enfTransmisibles/hepatitisC/PlanEstrategicoHEPATITISC/docs/Plan_Estrategico_Abordaje_Hepatitis_C_ (PEAHC).pdf
https://journals.sagepub.com/home/tag
https://journals.sagepub.com/home/tag

