
Letter to the Editor
Scaling-up hepatitis C screening and treatment in Swiss
outpatient psychiatric settings: A cost-effectiveness analysis
To the Editor:
People with mental disorders (PMD) exhibit risk factors that
increase their susceptibility to infectious agents such as HCV
compared with the general population.1,2 Substance misuse is
the most important predisposing factor for HCV infection;
around 30–50% of PMD in Switzerland have a substance misuse
disorder.3 The Swiss Federal Office of Public Health follows a risk-
based HCV screening approach focussed on PMD with a sub-
stance misuse diagnosis. In previously published work using data
from the University Hospitals of Geneva (HUG), Switzerland, we
found that generalised screening and treatment for all inpatients
admitted to psychiatric settings was cost-effective.4–6 Since
psychiatric care is transitioning towards intensive outpatient
settings, we have now extended our methods to determine the
cost-effectiveness over a lifetime time-horizon of a generalised
approach vs. risk-based screening in both psychiatric inpatients
and outpatients, where cost-effective screening may increase
linkage-to-care and treatment initiation rates can be facilitated
by direct-acting antivirals.7

The eligible population size (n = 160,796) was derived from
health insurance data (number of psychiatric consultations;
average number of consultations per person) and the adult
population size of Switzerland,8,9 assuming that inpatients also
receive outpatient care before or after their admission. Two
scenarios for the epidemiological inputs for HCV prevalence and
the proportion of people with a substance misuse disorder were
defined using data from the Swiss Federal Statistical Office,
analysed by the Swiss Health Observatory.

For Scenario I, inputs were derived from inpatients with a
primary or secondary diagnosis of mental and behavioural
disorder (ICD-10 codes F00-F99) aged 18-75 years (n = 125,564;
49.8% male; average age 51.65 years). The proportion with
substance misuse diagnoses due to use of opioids (F11), cocaine
(F14) and other psychoactive substances (F19) was 8.15%. HCV
prevalence in this population was 6.43% and 0.24% in those
without a substance misuse diagnosis. For Scenario II, in which
only those admitted to a psychiatry setting were included (n =
49,015; 50.3% male; average age 43.96 years; 12.65% with
substance misuse diagnoses), HCV prevalence was 4.98% in
those with a substance misuse disorder and 0.21% in those
without. The HCV prevalence estimates derived from recorded
diagnoses are lower than the previous study, likely because the
overall HCV prevalence in Switzerland is lower than in inter-
national areas such as Geneva (>40% foreign population).10,11

Further, cases may not have been recorded or identified in
our analysis of diagnoses data. Therefore, the HCV prevalence
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estimates may be underestimated, enabling a conservative cost-
effectiveness analysis.

We found that generalised HCV screening and treatment in
Swiss inpatient and outpatient psychiatry settings was cost-
effective, with an incremental cost-effectiveness ratio (ICER) of
$31,447/quality-adjusted life-year (QALY) for Scenario I and
$34,861/QALY for Scenario II, below the assumed willingness-to-
pay threshold of $100,000 per QALY gained (Table 1). This was
associated with incremental costs of $41,083,260 for Scenario I
and $37,897,237 for Scenario II, giving a positive net monetary
benefit of $89,557,614 for Scenario I and $70,813,109 for Scenario
II. A generalised screening approach led to more patients initi-
ating treatment, with 300 (Scenario I) and 249 (Scenario II) more
patients linked to care and 250 (Scenario I) and 208 (Scenario II)
more initiating treatment.

Deterministic sensitivity analyses found that the key inputs
driving cost-effectiveness in both scenarios were the QALY gains
associated with HCV treatment or being left untreated and the
HCV prevalence within the population not currently screened.
Probabilistic sensitivity analysis showed that the model outputs
were robust: the probability of generalised screening being cost-
effective was 97.1% for Scenario I and 96.3% for Scenario II. The
probabilistic ICER was $32,242/QALY Scenario I and $34,633/
QALY for Scenario II. These findings suggest that generalised HCV
screening in the psychiatric setting is cost-effective compared to
current risk-based screening of only patients with a substance
misuse disorder.

Technology has reshaped the delivery of mental health
services in recent years as increasing pressure to reduce care
costs has led many healthcare providers to evolve from inpa-
tient to more affordable and efficient outpatient care. Since
psychiatric patients are more susceptible to infections such as
HCV than the general population,2,12 rigorous screening of both
inpatients and outpatients could lead to better identification of
cases and timely linkage-to-care. We demonstrated that
following a generalised screening approach targeting all in-
patients and outpatients in Swiss psychiatric settings is likely
to be cost-effective compared with the current risk-based
approach. However, our assumption that the epidemiological
inputs for the outpatient population are similar to the inpatient
population could be considered a limitation. Furthermore, in-
puts extrapolated from the HUG data might not be represen-
tative of the overall Swiss psychiatric setting, potentially due to
differences in patient behaviour and clinical protocols. Never-
theless, we explored variation in these inputs through sensi-
tivity analyses. Overall, our results support the extension of
HCV screening and treatment to the entire psychiatric setting
irrespective of a substance misuse diagnosis, further support-
ing the World Health Organization’s goal to eliminate HCV by
2030.13

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jhepr.2022.100464&domain=pdf


Table 1. Summary of model results.

Scenario I (HCV prevalence based on those
admitted to any setting)

Scenario II (HCV prevalence based on psychiatric
setting admissions only)

Generalised screening
approach

Current risk-based
screening approach

Generalised screening
approach

Current risk-based
screening approach

No. of patients linked to care 1,012 712 1,106 856
No. of patients initiating
treatment

844 594 922 714

Total costs $96,452,779 $55,369,520 $101,301,408 $63,404,171
Total QALYs 140,856 139,550 142,966 141,879
Cost per person $599.85 $344.35 $630.00 $394.31
QALYs per person 0.876 0.868 0.889 0.882
Incremental cost of general-
ised screening approach

$41,083,260 $37,897,237

Incremental QALYs gained
from generalised screening
approach

1,306 1,087

Incremental cost of general-
ised screening approach per
person

$255.50 $235.69

Incremental QALYs gained
from generalised screening
approach per person

0.01 0.01

ICER $31,447/QALY $34,861/QALY
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ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-year.
Financial support
This work was supported by Gilead and the University of Lausanne. The
development of the model was funded by Gilead. The funding sources did
not have a role in the collection, analysis and interpretation of data; in the
writing of the report; or in the decision to submit the article for
publication.

Conflicts of interest
François Girardin is the representative of Swiss hospitals at the Federal
Drug Commission (Federal Office of Public Health) and expert for Inno-
Suisse - the Federal Agency for Innovation (section Life Sciences). Fran-
cesco Negro advises Gilead, Merck and AbbVie, and has received a
research grant from Gilead. Lucy Eddowes is an employee of Costello
Medical.

Please refer to the accompanying ICMJE disclosure forms for further
details.
Authors’ contributions
François Girardin: conceptualisation, formal analysis, investigation,
writing – review & editing. Alexandre Tuch: formal analysis, investiga-
tion. Lucy Eddowes: formal analysis, methodology, writing – original
draft, writing – review & editing. Martin Preisig: writing – review &
editing. Francesco Negro: writing – review & editing.
Acknowledgements
The authors acknowledge Julia Günter, Tina Raselli and Claudia Köhne
(Gilead, Switzerland) for their editorial contributions to the manuscript
and Vaishali Yadav (Costello Medical, UK) for writing and editorial
assistance. Costello Medical, funded by Gilead, provided assistance in
preparing and editing the manuscript in accordance with Good Publica-
tion Practice (GPP3) guidelines (http://www.ismpp.org/gpp3). The au-
thors also acknowledge Natalie Hearmon (Costello Medical, UK) for her
role in developing the model.
JHEP Reports 2022
Supplementary data
Supplementary data to this article can be found online at https://doi.org/1
0.1016/j.jhepr.2022.100464.

References
[1] World Health Organization. Management of physical health conditions in

adults with severe mental disorders. 2018. Available from: https://www.
who.int/publications/i/item/9789241550383.

[2] Hughes E, Bassi S, Gilbody S, Bland M, Martin F. Prevalence of HIV, hep-
atitis B, and hepatitis C in people with severe mental illness: a systematic
review and meta-analysis. The Lancet Psychiatry 2016;3(1):40–48.

[3] Bregenzer A, Conen A, Knuchel J, Friedl A, Eigenmann F, Naf M,
et al. Management of hepatitis C in decentralised versus centralised
drug substitution programmes and minimally invasive point-of-care
tests to close gaps in the HCV cascade. Swiss Med Wkly
2017;147:w14544.

[4] Girardin F, Painter C, Hearmon N, Eddowes L, Kaiser S, Negro F, et al.
Hepatitis C prevalences in the psychiatric setting: cost-effectiveness of
scaling-up screening and direct-acting antiviral therapy. JHEP Rep
2021;3(3):100279.

[5] Girardin F, Hearmon N, Castro E, Negro F, Eddowes L, Gétaz L, et al.
Modelling the impact and cost-effectiveness of extended hepatitis C virus
screening and treatment with direct-acting antivirals in a Swiss custodial
setting. Clin Infect Dis 2019;69(11):1980–1986.

[6] Girardin F, Hearmon N, Negro F, Eddowes L, Bruggmann P, Castro E.
Increasing hepatitis C virus screening in people who inject drugs in
Switzerland using rapid antibody saliva and dried blood spot testing: a
cost-effectiveness analysis. J Viral Hepat 2019;26(2):236–245.

[7] Ing Lorenzini K, Girardin F. Direct-acting antiviral interactions with opi-
oids, alcohol or illicit drugs of abuse in HCV-infected patients. Liver Int
2020;40(1):32–44.

[8] Swiss Health Observatory (ObSan). Mental health Obsan bulletin key
figures. 2017. Available from: https://www-obsan-admin-ch.translate.
goog/fr/publications/2019-sante-psychique?_x_tr_sl=auto&_x_tr_tl=en&_
x_tr_hl=en&_x_tr_pto=nui.
2vol. 4 j 100464

http://www.ismpp.org/gpp3
https://doi.org/10.1016/j.jhepr.2022.100464
https://doi.org/10.1016/j.jhepr.2022.100464
https://www.who.int/publications/i/item/9789241550383
https://www.who.int/publications/i/item/9789241550383
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref2
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref2
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref2
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref3
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref3
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref3
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref3
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref3
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref4
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref4
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref4
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref4
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref5
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref5
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref5
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref5
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref6
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref6
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref6
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref6
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref7
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref7
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref7
https://www-obsan-admin-ch.translate.goog/fr/publications/2019-sante-psychique?_x_tr_sl=auto&amp;_x_tr_tl=en&amp;_x_tr_hl=en&amp;_x_tr_pto=nui
https://www-obsan-admin-ch.translate.goog/fr/publications/2019-sante-psychique?_x_tr_sl=auto&amp;_x_tr_tl=en&amp;_x_tr_hl=en&amp;_x_tr_pto=nui
https://www-obsan-admin-ch.translate.goog/fr/publications/2019-sante-psychique?_x_tr_sl=auto&amp;_x_tr_tl=en&amp;_x_tr_hl=en&amp;_x_tr_pto=nui


[9] Key population figures, 1950-2020. Swiss Federal Statistical Office; 2021.
Available from: https://www.bfs.admin.ch/bfs/en/home/statistics/
population.assetdetail.18845598.html.

[10] Bihl F, Bruggmann P, Castro Batänjer E, Dufour JF, Lavanchy D,
Müllhaupt B, et al. HCV disease burden and population segments in
Switzerland. Liver Int 2021;(42):330–339.

[11] World Population Review. Geneva population. 2022. Available from:
https://worldpopulationreview.com/world-cities/geneva-population.

[12] World Health Organization. Hepatitis C: Key facts. 2019. Available from:
https://www.who.int/news-room/fact-sheets/detail/hepatitis-c.

[13] World Health Organization. Global health sector strategy on viral hepa-
titis 2016-2021. Available from: https://apps.who.int/iris/bitstream/
handle/10665/246177/WHO-HIV-2016.06-eng.pdf?sequence=1.

François Girardin1,*

Alexandre Tuch2
JHEP Reports 2022
Lucy Eddowes3

Martin Preisig4

Francesco Negro5
1Service of Clinical Pharmacology, Department of Laboratory Medicine
and Pathology, Lausanne University Hospital (CHUV) and University of

Lausanne, Lausanne, Switzerland;
2Swiss Health Observatory [Obsan], Neuchâtel, Switzerland;

3Costello Medical, London, UK;
4Department of Psychiatry, Lausanne University Hospital (CHUV) and

University of Lausanne, Lausanne, Switzerland;
5Divisions of Gastroenterology and Hepatology and of Clinical Pathology,

Geneva University Hospitals, Geneva, Switzerland
* Corresponding author. Address: Service of Clinical Pharmacology, Department of
Laboratory Medicine and Pathology, Lausanne University Hospital (CHUV), Lausanne,
Switzerland; Tel.: +41 (0)21 314 42 76.
E-mail address: Francois.Girardin@chuv.ch (F. Girardin).

3vol. 4 j 100464

https://www.bfs.admin.ch/bfs/en/home/statistics/population.assetdetail.18845598.html
https://www.bfs.admin.ch/bfs/en/home/statistics/population.assetdetail.18845598.html
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref10
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref10
http://refhub.elsevier.com/S2589-5559(22)00036-2/sref10
https://worldpopulationreview.com/world-cities/geneva-population
https://www.who.int/news-room/fact-sheets/detail/hepatitis-c
https://apps.who.int/iris/bitstream/handle/10665/246177/WHO-HIV-2016.06-eng.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/246177/WHO-HIV-2016.06-eng.pdf?sequence=1
mailto:Francois.Girardin@chuv.ch

	Scaling-up hepatitis C screening and treatment in Swiss outpatient psychiatric settings: A cost-effectiveness analysis
	Financial support
	Conflicts of interest
	Authors’ contributions
	Supplementary data
	References


