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Abstract: Background: People with psychiatric disorders have a high prevalence of HCV. For this
reason, tailored interventions should be developed to reach this population. Methods: We performed
a retrospective study on patients treated for HCV infection in psychiatric nursing homes, approached
with a quick diagnosis, staging and treatment. Results: We included data on 586 people screened
for HCV with quick tests. High HCV seroprevalence was found in this population (231; 39.4%).
Among people who tested positive, there were high rates of active infection (220; 95.2%). Out
of the 220 patients with active infection, 95.9% were male, 85.5% were Italian, median age was
43 (IQR = 35-52) years old. In the majority of cases (162; 73.6%), the risk factor was unknown.
The most common genotype was 3a (98; 44.5%), and patients mostly had a low fibrosis, according
with FIB-4 value (142; 64.5%). Of them, one (0.45%) categorically refused the treatment, and one
(0.45%) had liver cirrhosis and advanced hepatocellular carcinoma. Overall, 218 patients underwent
eligibility for DA As. The most prescribed treatment was glecaprevir/pibrentasvir (GLE/PIB (172;
78.2%)). The others practiced sofosbuvir/velpatasvir (SOF/VEL). All patients reached the end of
treatment. One (0.45%) was lost to follow up, and all the others reached the SVR12. Conclusions:
The point-of-care testing and pangenotypic DAAs’ availability represent one of the most important
steps for a fast diagnostic and therapeutical option. Tailored microelimination pathways for every
difficult-to-reach/to-treat populations are needed. This would allow us to move more easily towards
HCV elimination.
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1. Introduction

Viral hepatitis C is a liver infection caused by the hepatitis C virus (HCV). Hepatitis C is
transmitted through contact with the blood of infected people. Nowadays, the most common
way of infection is caused by sharing needles or other equipment used to prepare/inject
drugs. However, sexual intercourse still remains a method of transmission (e.g., men who
have sex with men) [1]. Around 50% of infected patients will develop chronic hepatitis
C (CHC) [2-4]. CHC may result in serious, and even life-threatening, health problems, such
as liver cirrhosis and hepatocellular carcinoma (HCC).

As per Authority data, ~58 million people are affected by HCV, and ~1.5 million
new infections occur every year. Even more alarming, it is estimated that ~3.2 million
HCV infections occur in adolescents and children [5]. For this reason, HCV elimination
represents one of the main targets according to WHO 2030 goals [6].

The actual availability of direct-acting antivirals (DAAs), with short schedules of
treatment and rare/negligible adverse events, decreased the number of active infections,
including difficult settings [7]. Furthermore, it is expected that, in the future, naive and
without cirrhosis will be the states of the majority of patients [8].
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In Italy, the official knowledge on HCV epidemiological data is limited to 2012. In
observance of World Hepatitis Day, the Italian Ministry of Health reported a HCV sero-
prevalence ranging from 2% to 8% in central and northern regions and in southern and
insular areas, respectively [9]. Regarding genotypes, the most frequent is 1, followed by
genotype 3, according to the most recent literature [10].

Regarding infectious diseases (e.g., HCV) among underserved populations, such as
people with psychiatric disorders, there is a wide heterogeneity both on prevalence and
healthcare provision and use. A defined and targeted approach to every subpopulation
would be important to identify treatment gaps and create proper interventions.

Recent literature showed how, in maintaining the current levels of diagnosis and
treatment, about 60% of high-income countries are at least 20 years behind the schedule [8].

With about eight years remaining, the realization of new microelimination programmes
is fundamental to increase patient outreach, particularly regarding hard-to-reach/to-treat
populations.

People suffering from psychiatric disorders surely represent one of these target groups.
As reported by the literature, up to 50% of patients with severe mental illness may have
a history of substance abuse, with a high risk of blood-borne viruses (BBV) infections [9].
Furthermore, HCV positivity has been reported in up to 26% of psychiatry inpatients [11].
Moreover, the type of mental illness seems to influence HCV prevalence, varying from 0.4%
to 19.6% according to the psychiatric disorder [12]. As is well known, HCV infection can
also, itself, increase the mental illnesses burden. As a consequence, it appears clear how
there is a bidirectional relationship between psychiatric illness and HCV.

HCV management among patients with psychiatric disorders would surely benefit
from better literature insight. However, to our knowledge, there are a lack of available data
in this setting.

We report our experience with screening, staging and treatment with people suffering
from psychiatric disorders.

2. Patients and Methods
2.1. Study Design

We conducted a retrospective study, collecting data from medical records of patients
with psychiatric disorders included in programs of quick test, staging and treatment for
HCV.

2.2. Inclusion Criteria

Inclusion criteria were in accordance with the most successful models reported in
literature [12-15]:

1. Age>18years,

2. Beingnaive to DAAs,

3. Have been included in a protocol of point-of-care testing using rapid diagnostic tests
(QuickOral Test®),

4.  Having received a directly observed therapy (DOT),

5. Support administrators’ consent availability, in the case patient was not allowed to
sign informed consent. If all these criteria were not respected, patients were excluded
from the analysis.

2.3. Laboratory Assessments, Co-Infections and Treatment Schedules

HCV screening was performed with quick saliva tests (QuickOral Test®); HCV-RNA
was performed with real-time HCV-RNA quantification (Siemens®). Data on HBV and
HIV were carried out from patients” medical records. Patients with active infection were
prescribed DAAs, regardless of liver stage of fibrosis, as per national protocols [13].
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2.4. Statistical Analysis

Data distribution was evaluated with a Kolmogorov-Smirnov test before the analysis.
Qualitative variables were reported as absolute frequencies (percentage) and quantitative
variables with means (standard deviations, SD) or medians (interquartile ranges, IQR),
according to their parametric and non-parametric distribution. Data were elaborated as
numbers on total (percentages), means £ SD and median (IQR). To evaluate the influence
of clinical and demographic factors on the drug choice and awareness, chi-squared test
with Yates correction or Fischers’ exact test was carried out, when appropriate. Logistic
regression was carried out to evaluate clinical and demographic relationship with serostatus.
All statistical computations were carried out with the STATA v.16 software (StatsCorp,
Prosper, TX, USA).

2.5. Ethical Issues

We conducted this study in accordance with the Helsinki Declaration. All patients
data were collected from routine clinical practice, fully anonymized and retrospectively
analyzed. For this type of study, neither formal consent nor Ethical Committee approval
are required, according to the current National Law from the Italian Medicines Agency and
the Italian Data Protection Authority [16].

’

3. Results
3.1. Patients” Demographics

Overall, 586 patients were tested with quick methods. Of them, 550 (93.8%) were male,
515 (87.8%) were Italian and the median age was 47 (IQR = 41-54) years. In 90.1% of cases,
the risk factor was unknown. Out of the 586 included patients, 231 (39.4%) tested positive
in the HCV screening. Of them, 220 (95.2%) had an active infection (positive HCV-RNA).
The patients’ general characteristics have been reported in Table 1.

Table 1. General characteristics of 586 psychiatric patients tested with HCV quick tests.

Variable Result (n = 586)
Age, median (IQR) 47 (IQR = 41-54)
Male sex, n (%) 550 (93.8)
Italian nationality, n (%) 515 (87.8)
Risk factor, n (%)
Unknown 528 (90.1)
PWIDs 56 (9.5)
MSM 1(0.2)
Tatoo 1(0.2)
Alcohol abuse history, n (%) 143 (24.4)
Psychiatric disorder, n (%)
Mixed pattern 165 (28.1)
Major depression 103 (17.6)
Schizophrenia 80 (13.7)
Bipolar disorder 56 (9.5)
Schizoaffective disorder 182 (31.1)
HCV screening positive 231 (39.4)
HCV-RNA positive 220 (37.5)

PWIDs: people who inject drugs; MSM: men who have sex with men.

3.2. HCV Screening Positive Patients

HCV seroprevalence was 47.9%, 49.5%, 53.7%, 55.3% and 8.6% among people with
mixed pattern, major depression, schizophrenia, bipolar disorder and schizoaffective
disorder, respectively. Among them, the majority had active infection (220; 95.2%). At
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the logistic regression, being elderly was associated with a lower risk of HCV screening
positivity, as well as having a history of alcohol abuse. Regarding psychiatric disorders,
people with bipolar syndrome, schizophrenia, depression and mixed patterns had a higher
risk of HCV positivity compared to people with schizoaffective disorder. The logistic
regression has been reported in Table 2.

Table 2. Logistic regression analysis to assess the relationship between sociodemographic, psychiatric
disorders and HCV antibody positivity in 586 people.

Univariate Analysis

Variables OR (95%CI) p-Value Multivariate Analysis p-Value
Age 0.95 (0.94-0.97 <0.0001 0.97 (0.95-0.99) 0.004
Bipolar syndrome 2.22(1.27-3.87) 0.005 8.29 (4.0-17.20) <0.001
Schizofrenia 1.96 (1.22-3.16) 0.005 9.42 (4.81-18.46) <0.001
SChéZ."affethe 0.12 (0.07-0.20) <0.001 Ref.
isorder
Depression 1.73 (1.13-2.66) 0.012 8.92 (4.72-16.87) <0.001
Mixed pattern 2.02 (1.40-2.92) <0.001 7.21 (4.14-12.53) <0.001
Alcohol abuse 0.72 (0.48-1.06) 0.100 0.50 (0.32-0.78) 0.002
Male gender 1.51 (0.73-3.14) 0.264 1.99 (0.89-4.44) 0.093

When considering patients who tested negative for HCV-RNA (11; 5%), three of them
(27.3%) where previously treated with DA As, while the others (8; 72.7%) were unaware of
their serological status. Probably, they had a spontaneous viral clearance.

3.3. Patients with active infection

Out of the 220 patients who tested positive for HCV-RNA, 211 (95.9%) were male,
188 (85.5%) were Italian, and the median age was 43 (IQR = 35-52) years. Regarding the
risk factor, in the most part of cases (162; 73.6%) it was unknown; 56 (25.5%) were people
who inject drugs (PWIDs). Among PWIDs, 13 (23.2%) were on opioid substitution therapy
(OST). The most common disease (79; 35.9%) was a mixed pattern (mood plus personality
disorder), followed by major depression (51; 23.2%). Patients’” demographics and risk
factors have been reported in Table 3.

Table 3. General characteristics of 220 psychiatric patients who tested positive to HCV-RNA.

Variable Result (n = 220)
Age, median (IQR) 43 (35-52)
Male sex, n (%) 211 (95.9)
Nationality, n (%)
Italy 188 (85.5)
Romania 17 (7.7)
Albania 13 (5.9)
England 1(0.45)
Belgium 1(0.45)
Risk factor, n (%)
Unknown 162 (73.6)
PWIDs 56 (25.5)
MSM 1 (0.45)
Tattoo 1(0.45)
Alcohol abuse history, n (%) 48 (21.8)
Psychiatric disorder, n (%)
Mixed pattern 79 (35.9)
Major depression 51(23.2)
Schizophrenia 43 (19.5)
Bipolar disorder 31(14.1)
Schizoaffective disorder 16 (7.3)

PWIDs: people who inject drugs; MSM: men who have sex with men.
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3.4. Patients’ Clinical Features

Out of the 220 patients included in our study, 15 (6.8%) were people living with
HIV (PLWH), and all of them practiced antiretrovirals (ARVs); 10 (4.5%) had HBsAg
positivity /occult B infection.

The most common genotype was 3a (98; 44.5%), and the majority of patients had a
low fibrosis, according to FIB-4 score (142; 64.5%). Patients with a FIB-4 score >3.25 and/or
low platelets also underwent liver echography before DA As prescription, to exclude HCC.
The main clinical features of patients included in our survey have been reported in Table 4.

Table 4. Clinical features of 220 psychiatric patients with HCV infection included in our study.

Variable Result (n = 220)
HIV, n (%) 15 (6.8)
HBV, n (%)
HbsAg 9(41)
OBI 1(0.45)
HCV-RNA, median (IQR) 456,500 (125,750-955,400)
Genotype, n (%)
la 83 (37.7)
1b 16 (7.3)
3a 98 (44.5)
4 23 (10.5)
FIB-4 score, n (%)
Low (<1.45) 142 (64.6)
Intermediate (1.45-3.25) 59 (26.8)
Advanced (>3.25) 19 (8.6)

OBI: occult B infection.

3.5. Previous Awareness

When analyzing awareness, age was strongly influential, with higher unawareness
among people aged <55 years (unaware under 55 vs. >55 = 56 (31.6%) vs. 41 (95.3%);
p <0.00001). Sex was also influential, with male sex associated with higher awareness
(male vs. female =1 (11.1%) vs. 115 (54.5%); p = 0.0143). Interestingly, there was no
difference in awareness between PWIDs and non-PWIDs (PWIDs vs. non-PWIDs = 26
(46.4%) vs. 71 (43.3%); p = 0.68). Instead, PLWH had higher awareness when compared
with the other patients (PLWH vs. no-PLWH = 15 (100%) vs. 82 (40%); p < 0.00001).

3.6. Antiviral Prescription, Treatment and Outcomes

All patients immediately underwent phlebotomy to collect HCV-RNA, genotype and
exams for FIB-4 value, after performing the rapid HCV saliva test. Staging was within
one week from the screening. The treatment was started within eight IQR = 6-11) days
after prescription. Out of the 220 patients, 1 (0.45%) categorically refused the treatment
even if they accepted screening, staging and prescription. One patient (0.45%) had liver
cirrhosis, and advanced HCC was found during echography. He underwent sorafenib for
treatment. Regarding the remaining patients, all of them (218; 99%) underwent eligibility
for DAAs treatment according to their drug—drug interactions. The most prescribed treat-
ment was glecaprevir/pibrentasvir (GLE/PIB (172; 78.2%)). The other patients practiced
sofosbuvir/velpatasvir (SOF/VEL). All patients reached the end of treatment. However,
one (0.45%) was re-taken in charge by his family and never accompanied to controls. The
overall SVR12 rate was 99.5%. The patients’ cascade of care is reported in Figure 1.
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Figure 1. Cascade of care in 220 patients with psychiatric disorders with HCV infection.

3.7. Age and Genotype Sub-Analysis

When performing the Chi-squared test with Yates correction to evaluate the relation-
ship between genotype 3a and treatment prescription, this was not influential on the drug
choice by the clinician (SOF/VEL vs. GLE/PIB= 78 vs. 19 (p = 0.72)).

Instead, patients >55 years old were more likely to undergo SOF/VEL treatment
(SOF/VEL vs. GLE/PIB = 39 vs. 3 (p < 0.00001)). Furthermore, fibrosis influenced the
choice, preferring GLE/PIB on SOF/VEL in cases of lower FIB-4 value (SOF/VEL vs.
GLE/PIB =121 vs. 20 (p < 0.0013)).

4. Discussion

Among patients with psychiatric disorders undergoing quick testing, staging treatment
and DOT, we found high testing acceptance, treatment coverture and SVR12 rates (>97%). This
is concordant with the available literature on difficult-to-reach/to-treat populations [14-21].

Most of our population was male, and this is in accordance with the literature de-
scribing underserved populations. In fact, it seems women are harder to reach in difficult
settings [17].

Among the analyzed population, we found a high HCV seroprevalence (~40%). This is
in accordance with previous data on HCV spread among people with psychiatric disorders.
As is well known, every underserved population is plagued by different health risks. The
studied group is not an exception. In 2017, Bregenzer et al. published a study on HCV
prevalence among people with severe mental illness [12]. It was showed how from 30 to
50% of these patients had a history of substances abuse, underlining the high risk of BBV
infections in this population [9].

When looking at other groups always considered to be at high risk for HCV infection
and transmission, such as incarcerated people, previous studies showed a HCV seropreva-
lence up to 38% [22,23]. In 2021, Fiore et al. published a study showing how the prevalence
of HCV among people in Italian correctional facilities was 10.4%. As an insight, PWIDs had
a seroprevalence of 28%, and non-PWIDs had a seroprevalence of 5.2% [16]. Substantially,
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the availability of DAAs and the creation of a micro-elimination specific model reduced by
three times the HCV epidemiology in prison settings.

In the same year, Girardin et al. published an article on HCV screening among
psychiatry inpatients. In this case, the seroprevalence among PWIDs and non-PWIDs
was of 10.8% and 25.7%, respectively [14]. Substantially, the global prevalence was ~16%:
even higher than incarcerated people nowadays. Our data are in line with the literature,
showing a high burden of HCV infection among people with psychiatric disorders. In
the majority of cases, liver fibrosis was low. This datum is concordant with the available
literature, which predicts that 75% of the future patients will be naive and without advanced
disease [3]. Despite the fact that, in the most part of cases, the risk factor was unknown, we
can speculate a high burden of drug abuse, given the high rates of genotype 3a we found.

Interestingly, the most common pangenotypic DAAs seemed to be influenced by age
and liver fibrosis in their prescription. Instead, no influence of genotype was found. This
may be related to the number of comorbidities, obviously higher among elderly, for the
increase in drug-drug interactions when using protease inhibitors.

The analysis on awareness showed interesting data. Age >55 years was influential on
patients” awareness. This was probably related to the fact that the elderly have more tests
offered, given the higher possibility of health problems and more admissions to hospitals.
Moreover, the majority of patients did not report particular risk factors, and the HCV
positivity was less than expected. Sex seemed to be an influence, as well. However, the
female population was small and needs to be confirmed from further studies. PLWH had
all awareness on their serological status. This is an expected result, given these patients
have a close medical follow-up for antivirals. An unexpected result was carried out from
PWIDs. In fact, there was no difference between PWIDs and non-PWIDs in awareness. This
is divergent from available data in literature [16]. In fact, published papers highlighted
how HCV screening is offered among PWIDs in no more than 60%-70% of cases, even in
territorial services [24].

Interestingly, the psychiatric disorder seems to also influence the infection.

A recent review of Gutiérrez-Rojas et al. showed a stratification of HCV prevalence
among patients with different disorders. Patients with schizoaffective disorder, schizophre-
nia, bipolar disorder, major depression and major depression had a HCV seroprevalence of
0.4%, 2.1-16.5%, 2.6-15.5%, 25% and 17.4-19.6%, respectively [15]. Accordingly, we found
a lower disease burden among people with schizoaffective disorder (~8%) than among
the other groups (up to 55.3%), confirmed also by the logistic regression. However, it is
difficult to compare these data, given the retrospective nature of the study. A prospective
cohort with an “ad hoc” sample size calculation would be needed.

As is well known, DOT is an extraordinary strategy to increase compliance in difficult
settings. In our case, no patients had unplanned interruptions after the treatment’s start.

No barriers to treatment with DAAs have been clearly highlighted by the literature.
However, studies underline how the high cost of DAAs, associated with doubts about being
able to reach the EOT in some populations, may sometimes be a driver for the treatments’
initiation by physicians [25-27]. The use of point of care testing (POCT) is an extraordinary
occasion for overcoming every barrier.

5. Conclusions

Psychiatric patients still remain a world to explore for hepatologists. In fact, a high
seroprevalence of HCV was found in our study (>39%), with high active infection rates
(~95%).

The POCT and pangenotypic DAAs” availability represent one of the most important
steps for quick diagnostic and therapeutic options [28]. This would make it easier to move
towards HCV elimination. However, specific microelimination pathways should be created
for every difficult-to-reach/to-treat population, also reducing the possibility of advanced
liver disease development and extending benefits to the whole community. DOT represents
an added value when coming to patients who may have low compliance.
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6. Limitations of the Study

Some limitations should be reported regarding this study. First of all, this is a retrospec-
tive analysis. All patients included underwent a fast-track screening, staging and DAAs
prescription. A comparison with patients following a standard schedule (phlebotomy from
the screening, fibroscan, etc.) would allow us to increase the study strength. Furthermore,
we did not collect data on all patient’s medications and comorbidities. This would better
show the influence of other factors probably influencing DAAs’ choice by the clinicians.
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