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Graphical abstract

The prevalence hepatitis B and C  in the ED is three-fold higher than in the
general population. Screening of viral hepatitis in ED is a further step for hepatitis elimination

Hepatitis C virus Hepatitis B virus
0.7% HCV RNA-detectable (N = 128) 0.5% HBsAg positive (N = 91)

Men 46%, Median age 79 years

Bimodal distribution associated with age and sex

50-60 years old men
Psychiatric disorder

≥90 years old women
Prior blood transfusion

60% no risk factor identified

39% unaware of the infection

50% advanced fibrosis

Candidates for referral 53%

Linkage to care 65% (45/69)

Cost-effectiveness analysis:

1.06 QUALYs gained
ICUR 7,627 €/QUALYs
Participants 40-70 years: ICUR 767€/QUALYs

92% no risk factor identified

41% unaware of the infection

35% no linked to care

Candidates for referral 84%

Linkage to care 89% (42/46)

Cost-effectiveness analysis:

0.42 QUALYs gained
ICUR -147 €/QUALYs

Anti-HDV positive 2 cases

67% men

Median age: 62 years

23% Psychiatric disorder

17,560 participants screened between 2020 and 2022

Highlights Impact and implications

� HCV/HBV prevalence at ED is threefold higher than

that in the general population.

� Forty percent of people living with HCV or HBV
were unaware of the infection.

� Risk factors for viral hepatitis were not identified in
60% of those with HCV and 92% of those with HBV.

� Screening for HCV and HBV in the ED is cost-
effective.
https://doi.org/10.1016/j.jhepr.2023.100932
We evaluated the performance and cost-effectiveness of a viral
hepatitis screening programme implemented in an emergency
department, which aimed to identify and link to care people living
with hepatitis B and C. Our findings reveal a threefold higher
prevalence of hepatitis B and C than in the general Spanish popu-
lation, possibly attributable to the role of the emergency department
as the main healthcare gateway for vulnerable populations, who
have a higher prevalence of viral hepatitis. Risk factors for viral
hepatitis could not be identified in most people living with hepatitis
B and C attending the emergency department; hence, screening
beyond risk factors should be considered in hepatitis detection
strategies. Emergency department screening is cost-effective for
hepatitis C and is a cost-saving strategy for hepatitis B in our setting.
These data should inform future updates to clinical guidelines.
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Background & Aims: Many people with HCV and HBV infection are unaware of their condition, particularly at-risk and
vulnerable populations who face barriers for screening and linkage to care. Emergency departments are often their only point
of contact with the health system.
Methods: This is a prospective study investigating HBsAg and HCV antibody testing, with reflex testing for HDV antibodies
and HCV RNA, in adults attending an emergency department and requiring a blood test. Positive cases were linked to care. A
cost-effectiveness analysis was performed.
Results: From February 2020 to February 2022, a total of 17,560 individuals were screened. HBsAg was detected in 91 (0.5%),
HCV RNA in 128 (0.7%), and HDV antibodies in two (0.01%) individuals. Nearly 40% of positive cases were unaware of their
condition. Linkage to care was achieved in 42 of 56 HBsAg-positive and 45 of 69 HCV RNA-positive participants who were
candidates for referral. HCV and HBV screening vs. no screening yielded 1.06 and 0.42 additional quality-adjusted life-years,
respectively, with incremental cost–utility ratios of V7,629 and -V147 per quality-adjusted life-year gained, respectively, and
proved even more cost-effective in patients with hepatitis C aged 40–70 years.
Conclusions: On emergency department screening for hepatitis B, C, and D in Barcelona, the prevalence of HBsAg was 0.5%
and HCV RNA 0.7%, approximately threefold higher than that observed in the general population. This strategy diagnosed
patients with active HCV infection and no risk factors, who would not have been screened according to the current rec-
ommendations. Screening and linkage to care of viral hepatitis is cost-effective in this setting.
Impact and implications: We evaluated the performance and cost-effectiveness of a viral hepatitis screening programme
implemented in an emergency department, which aimed to identify and link to care people living with hepatitis B and C. Our
findings reveal a threefold higher prevalence of hepatitis B and C than in the general Spanish population, possibly attributable
to the role of the emergency department as the main healthcare gateway for vulnerable populations, who have a higher
prevalence of viral hepatitis. Risk factors for viral hepatitis could not be identified in most people living with hepatitis B and C
attending the emergency department; hence, screening beyond risk factors should be considered in hepatitis detection
strategies. Emergency department screening is cost-effective for hepatitis C and is a cost-saving strategy for hepatitis B in our
setting. These data should inform future updates to clinical guidelines.
© 2023 The Authors. Published by Elsevier B.V. on behalf of European Association for the Study of the Liver (EASL). This is an
open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
Keywords: HBV; HCV; HDV; Mass screening; Emergency service; Cost-effectiveness
analysis.
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Introduction
Hepatitis caused by chronic HCV and HBV infection is the leading
cause of liver cancer worldwide.1,2 An estimated 1.1 million
deaths in 2019 were related to complications of viral hepatitis.3

In 2015, the World Health Organization developed the Global
Health Sector Strategy to eliminate viral hepatitis.4,5 The main
goals of this initiative are a 90% reduction in the incidence of
hepatitis B and C, and a 65% reduction in associated mortality by
2030. Mathematical models suggest that only 11 high-income
countries (Australia, Canada, Denmark, Egypt, Finland, France,

https://doi.org/10.1016/j.jhepr.2023.100932
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Georgia, Japan, Norway, Spain, and the UK) are on track to elimi-
nate hepatitis C by 2030,6 whereas none of the participating
countries are expected to eliminate hepatitis B by that time
(Polaris Observatory, AASLD 2022).7 Better strategies to identify
undiagnosed cases and ensure adequate follow-up are essential to
achieve the World Health Organization goal. Micro-elimination
approaches for at-risk vulnerable groups (e.g. people who inject
drugs, immigrants, and prisoners) have been implemented in
several countries as part of a comprehensive plan to reduce the
number of people living with HCV and HBV infection and increase
new diagnoses.8 Nonetheless, many of these groups have prob-
lems accessing healthcare by conventional circuits and are un-
aware that they have viral hepatitis.9 In addition, coinfectionwith
HDV in HBV accelerates disease progression; therefore, HDV
screening could be beneficial in all HBV-positive patients.10

Many countries have a viral hepatitis screening strategy based
on risk factors,11 but interaction with healthcare centres is
limited in vulnerable populations. Prisons, harm reduction cen-
tres, migrant shelters, and emergency departments (EDs) are
often their only point of contact with the health system. In this
line, the ED has been proposed as an effective setting for
screening for blood-borne viruses and subsequent linkage to
care.12,13 The aim of this study was to set up an ED screening and
care linkage programme for viral hepatitis (B–D) and evaluate
the cost-effectiveness of this initiative.
Patients and methods
This is a prospective study conducted in the ED of Hospital Uni-
versitari Vall d’Hebron, a referral hospital serving the northern
Barcelona health area with a catchment population of 450,000 in-
habitants. The study was conducted from February 2020 to
February 2022. Individuals aged >−18 years attending the ED for a
medical condition requiring a blood test were offered hepatitis B
andC testing.HCVantibody (anti-HCV) andHBsAgwereanalysed in
the same ED blood sample in all those who had not been tested for
these markers in the previous 3 months. Reflex HCV RNA testing
was automatically performed in anti-HCV-positive individuals, and
reflex testing for HBV DNA andHDV antibodies (anti-HDV) in those
testing HBsAg positive. Oral consent was obtained before testing.

The results obtained were encrypted and periodically sent to
the study coordinator, in charge of review and validation. The
coordinator, a hepatologist from the hospital Liver Unit, was
responsible for referral to care. Medical records of participants
with detectable HCV RNA or HBsAg were evaluated to determine
their clinical, social, and functional status. After evaluation of
each case, the study coordinator decided which patients were
candidates for an outpatient consultation for evaluating HBV and
HCV therapy and monitoring. On referral, liver fibrosis was
evaluated by Fibrosis-4 (FIB-4), with advanced fibrosis defined
by a FIB-4 score >3.25. Patients with treatment criteria were
started on therapy at the first specialist visit to minimise the
possibility of loss to follow-up.

Study variables
Baseline demographics, epidemiologic variables, and relevant
medical history (e.g. cardiovascular risk factors, previous liver dis-
ease, and psychiatric conditions) were obtained in all anti-HCV- or
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HBsAg-positive individuals. Medical histories were reviewed to
collect previous data on their HCV/HBV/HDV serostatus.

Anti-HCV, HBsAg, and anti-HDV were determined using
commercial tests (respectively, Elecsys anti-HCV II assay, Roche
Diagnostics; Elecsys HBsAg II assay, Roche Diagnostics; and
LIASON XL anti-HDV, Diasorin). HCV RNA was determined using
the Cobas HCV test on a Cobas 6800 system (Roche Diagnostics),
with a lower limit of detection of 10 IU/ml. HBsAg-positive pa-
tients were tested for HBeAg (Elecsys HBeAg, Roche Diagnostics)
and HBV DNA (Cobas HBV test on a Cobas 6800 system, Roche
Diagnostics). Information was collected on serious social prob-
lems and low life expectancy (<6 months) attributable to
advanced age or a severe clinical condition, which would pre-
clude referral of anti-HCV- or HBsAg-positive participants to the
hepatology service. Cure of HCV infection was defined based on a
sustained virological response (SVR) at week 12 after treatment
completion.

Cost-effectiveness analysis
Two lifetime Markov models (one each for hepatitis B and C)
were used for the cost-effectiveness analysis, which compared
viral hepatitis screening with no screening (Fig. S1). The target
populations were HCV RNA-positive or HBsAg-positive partici-
pants considered for linkage to care. A previously described
Markov model was adapted to simulate the clinical course of
hepatitis C.14,15 A de novo model including parameters obtained
from the literature16 was developed to project the course of
hepatitis B. In both models, untreated patients progress accord-
ing to the natural history of the disease. The perspective adopted
in the analysis was the Spanish National Health Service, and only
direct healthcare costs (screening, diagnosis, treatment, and
disease management) were analysed. The screening programme
was considered efficient if the incremental cost–utility ratio
(ICUR) was below the willingness-to-pay threshold accepted in
Spain: V25,000 per quality-adjusted life-year (QALY) gained.17 A
discount rate of 3% was applied to health costs and outcomes.18

Sensitivity analyses were carried out based on the age groups
with the highest prevalence of HCV (age 40–70 years) and HBV
(age 50–80 years). A sensitivity analysis was performed including
HCV treatment cost, with variations ranging from 30% to 60%.

Statistical analysis
Variables with a normal distribution were compared using the
Student t test and expressed as mean ± SD. Variables with a non-
normal distribution were analysed using the Mann–Whitney U
test and expressed as median and IQR. Categorical variables were
compared using the Chi-square test or Fisher exact test when
frequencies were <5% and expressed as frequency and percent-
age. Univariate logistic regression was performed to study asso-
ciations with having detectable or undetectable HCV viraemia. A
multivariate logistic regression model was developed including
clinical and sociodemographic variables of interest to assess HCV
and HBV infection, regardless of their significance in the uni-
variate study. The most complete and parsimonious model was
chosen. Odds ratios (ORs) and 95% CIs were calculated for in-
dependent predictors of having HBsAg or detectable HCV viral
load. Data were analysed using StataCorp, 2015 (Stata Statistical
Software, Release 14, StataCorp LP, College Station, TX, USA).
2vol. 6 j 100932



Informed consent and institutional approval
The study was conducted in accordance with good clinical
practice guidelines, was approved by the ethics committee of the
referral hospital (PR[AG]86/2020), and had the support of the
Subdirectorate General for Drug Dependency of the Public Health
Agency of Catalonia. Patient consent for hepatitis screening was
encouraged by iconographic resources in the form of posters and
educational brochures displayed in patient-accessible areas of
the ED. All data were anonymised and encrypted. All participants
received oral, written, or iconographic information about the
study before accepting participation.
Results
Prevalence of HBV, HCV, and HDV in the ED
Overall, 17,560 ED attendees requiring a blood test were screened
between February 2020 and February 2022. Anti-HCV was
detected in 684 (3.8%) participants, HCV RNA in 128 (0.7%), and
HBsAg in 91 (0.5%). Anti-HDV were found in two (0.01%)
individuals.

Characteristics of participants with HCV
The prevalence of anti-HCV and HCV RNA by participant age and
sex is summarised in Fig. 1A and B. Both parameters showed a
bimodal distribution associated with age. One peak was seen in
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Fig. 1. Prevalence of anti-HCV-positive and HCV RNA-positive cases according
positive cases.

JHEP Reports 2024
men aged 50–60 years, mainly those with a history of injecting
drug use (IDU) and psychiatric disorders. Another peak occurred
in elderly participants (>90 years of age), with women pre-
dominating and a previous blood transfusion reported in 96%.

The main characteristics of participants with detectable anti-
HCV and HCV RNA are shown in Table 1. Among 128 testing HCV
RNA-positive, 46% were men, median age was 79 years, 94% were
White, 26% reported current or former IDU, 4% had HIV coin-
fection, and 48 (38%) had a psychiatric condition. On univariate
analysis, individuals with detectable HCV RNA had higher ALT
values (17 vs. 29 IU/L) and FIB-4 score (2.23 vs. 3.3) than those
without (p <0.05). Advanced fibrosis was documented in half of
those (51%) with detectable and only 25% of those with unde-
tectable HCV RNA (p <0.05). On multivariate analysis, IDU (OR
4.9) and transfusion history (OR 2.4) were independent risk
factors for detectable HCV RNA (Table 1).

HCV risk factors could not be identified in 77 (60%) of 128
individuals with detectable HCV RNA. The presence of at least
one risk factor was more common in younger participants than
in those older than 70 years; only 29% of individuals younger
than 70 had no risk factors. Among 684 anti-HCV-positive cases,
220 individuals had been previously treated, and all except 11
achieved resolution of the infection. Of the 464 individuals who
had apparently not been treated, 347 did not present viraemia,
and spontaneous resolution of the infection was assumed.
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Table 1. Characteristics of patients with detectable anti-HCV on ED screening, and univariate and multivariate analysis of risk factors in relation to the
HCV RNA detection.

Anti-HCV
positive (N = 684)

Undetectable HCV
RNA (n = 556)

Detectable HCV
RNA (n = 128)

Univariate analysis
p value*

Multivariate analysis

OR (95% CI) p value

Men, n (%) 342 (50) 283 (51) 59 (46) 0.3
Age (year), median (IQR) 72 (55–86) 71 (55–86) 79 (53–88) 0.3
White, n (%) 630 (93) 510 (92) 120 (94) 0.4
IDU (current or history), n (%) 125 (18) 92 (17) 33 (26) 0.02 4.9 (2.3–10.5) <0.001
Alcohol consumption, n (%) 156 (22) 124 (22) 32 (25) 0.5
Prior blood product transfusion, n (%) 45 (7) 30 (5) 15 (12) 0.01 2.4 (1.2–4.8) 0.02
Psychiatric disorder, n (%) 257 (38) 209 (38) 48 (38) 0.9
HIV coinfection, n (%) 74 (11) 58 (10) 6 (4) 0.5
Unaware of infected status, n (%) 270 (39) 226 (41) 44 (34) 0.1
HBsAg, n (%) 5 (0.7) 5 (0.9) 0 (0) 0.4
ALT (IU/L), median (IQR) 18 (12–30) 17 (12–27) 29 (17–56) <0.001
FIB-4, median (IQR) 2.31 (1.46–3.69) 2.23 (1.4–3.12) 3.3 (1.78–6) <0.001
Advanced fibrosis (FIB-4 >3.25), n (%) 206 (30) 141 (25) 65 (51) <0.001
Hepatocellular carcinoma, n (%) 26 (4) 16 (3) 10 (8) <0.001

Quantitative variables were expressed as medians (IQR) because of the non-normality of the distributions previously tested with a normality test (Shapiro–Wilks). To compare
qualitative variables in univariate analysis, a Chi-square test was used, and Fisher’s exact test was used in those expected frequencies <5. In the univariate comparison of
quantitative variables, owing to non-normality, the Wilcoxon–Mann–Whitney U test was used. For the multivariate study, logistic regression was used, the independent
variable being HCV RNA detectability or not. For all statistical studies, statistical significance was considered at p <0.05.
anti-HCV, HCV antibody; ED, emergency department; FIB-4, Fibrosis-4; IDU, injecting drug use.
* Comparison between patients with detectable and undetectable HCV RNA. P-values and ORs with statistical significance for a p-value of less than 0.05 are marked in bold.

Table 2. Characteristics of HBsAg-positive patients identified on ED
screening.

HBsAg positive (n = 91)

Male, n (%) 61 (67)
Age (years), median (IQR) 62 (49–76)
White, n (%) 69 (76)
IDU (current or history), n (%) 2 (2)
Alcohol consumption, n (%) 13 (14)
Prior transfusion of blood products, n (%) 4 (4)
Psychiatric disorder, n (%) 21 (23)
HIV coinfection, n (%) 1 (1)
Patients’ infection unawareness, n (%) 37 (41)
Anti-HCV, n (%) 5 (5)
ALT (IU/L), median (IQR) 22 (14–36)
FIB-4, median (IQR) 1.79 (1.04–2.9)
Late diagnosis (FIB-4 >3.25), n (%) 18 (20)
Hepatocellular carcinoma, n (%) 5 (6)
HBeAg, n (%) 4 (4)
Anti-HDV, n (%) 2 (2)

Quantitative variables were expressed as medians (IQR) because of the non-
normality of the distributions previously tested with a normality test (Shapiro–
Wilks).
anti-HCV, HCV antibody; anti-HDV, HDV antibody; ED, emergency department; FIB-
4, Fibrosis-4; IDU, injecting drug use.
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Of the 128 HCV RNA-positive patients, 72 had been previously
diagnosed with HCV (median time since diagnosis 2.63 years,
IQR 0.97–5.18 years) although not all were aware of their HCV
status. Only two of the 72 were correctly linked to care before
their ED visit and could have received HCV treatment regardless
of screening, 61 had no or very irregular follow-up, and nine had
a very low life expectancy. In addition, 57 (44%) individuals with
active infection were unaware of their condition. HCV infection
was documented in the clinical records of 13 of these partici-
pants, but they had not been referred to a specialist.

Characteristics of HBsAg-positive participants
Among the 91 HBsAg-positive individuals, most were men (67%),
middle aged (62 years, IQR 49–76 years), and White (76%)
(Table 2). Thirty-seven (41%) were unaware of their HBV infec-
tion, and 19 (35%) of the 54 who knew about the infection had
not been linked to care. In 92% of HBsAg-positive individuals, no
risk factor associated with the infection could be identified. Five
HBsAg-positive participants had anti-HCV with undetectable
HCV RNA.

At the time of screening, 18 (20%) had advanced fibrosis and
four (4%) had a diagnosis of hepatocellular carcinoma (HCC).
Based on EASL criteria,19 77% were classified as having HBeAg-
negative chronic infection, 19% HBeAg-negative chronic hepati-
tis, and 4% HBeAg-positive chronic hepatitis. All 12 HBsAg-
positive participants younger than 40 years were from coun-
tries without established HBV vaccination programmes (sub-
Saharan Africa and Eastern Europe).

Two participants had HDV coinfection, one a native of Spain
and the other from Eastern Europe. HDV RNA was undetectable
in both cases, and neither had related risk factors.

Linkage to care of participants with viral hepatitis
Sixty-nine (54%) of 128 participants with detectable HCV RNA
were considered eligible for linkage to a hepatologist (Fig. 2). The
remaining 59 were excluded to linkage for the following reasons:
life expectancy of <3 months in 40 (68%), serious social problem
JHEP Reports 2024
in 10 (17%), and death caused by the condition prompting their
ED visit in nine (15%). Among the 69 referred, 45 (65%) started
treatment, and all those who attended the 12-month follow-up
visit (42 patients, 93%) achieved SVR. Twenty-four (35%) partic-
ipants did not initiate treatment: 11 had social problems, seven
serious comorbidities, two died owing to COVID-19 infection,
and four did not attend the first visit.

Thirty-five (38%) of the 91 HBsAg-positive participants had
been linked to care previously (Fig. 2). Forty-seven of the
remaining 56 (84%) were considered eligible for linkage, and 42
(89%) were eventually linked; five individuals declined specialist
referral. The reason for non-referral of nine cases was short life
expectancy or severe social problems that prevented contact and
referral. A flow chart depicting the screening and linkage results
is shown in Fig. S2.
4vol. 6 j 100932
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Fig. 2. Linkage to care of participants testing HCV RNA-positive and HBsAg-positive on ED screening. (A) HCV RNA-positive and (B) HBsAg-positive on ED
screening. ED, emergency department; SVR, sustained virological response.
Cost-effectiveness of ED screening for HCV and HBV
Implementation of an HCV screening programme vs. no strategy
achieved an additional 1.06 QALY with an incremental cost of
V8,110 per participant, yielding an ICUR of V7,629 per QALY
gained (Table 3). In addition, compared with no screening, the
HCV screening programme reduced the risk of developing
decompensated cirrhosis by 67%, HCC by 60%, liver-related
mortality by 62%, and liver transplant requirement by 63%,
providing a V237,237 reduction in the associated cost of man-
aging these complications.

In comparison with no strategy, HBV screening led to a 0.42
QALY increase and a cost saving of V150 per participant, yielding
Table 3. Results of HBV and HCV cost-effectiveness analysis per patient.

ED screening programme NO ED scr

HCV screening in general

LYG 11.43
QALYs 10.22
Total cost V18,536
ICUR
ICUR assuming 30% reduction in cost of treatment
ICUR assuming 60% reduction in cost of treatment

HCV screening in population ag

LYG 18.47
QALYs 16.54
Total cost V20,775
ICUR

HBV screening in general

LYG 16.07
QALYs 1.73
Total cost V3,274
ICUR

HBV screening in population ag

LYG 14.36
QALYs 0.99
Total cost V2,599
ICUR

The cost of diagnosing viral hepatitis included viral load testing; blood testing; tests to e
Direct antiviral agents cost per patient with HCV was V17,126, and treatment cost per H
state were obtained from published studies14,16 and adjusted to 2021 prices using the
ED, emergency department; ICUR, incremental cost–utility ratio (additional cost of one Q
quality-adjusted life-year (a measure of health status that considers both the quantity
result is marked in bold.
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an ICUR of −V147 per QALY gained and indicating a dominant
strategy (Table 3). When compared with no screening, the
screening programme averted a significant number of liver
complications (decompensated cirrhosis decrease, 84%; HCC
decrease, 78%) and reduced liver-related deaths by 82%, with an
associated cost reduction of V220,385.

Sensitivity analyses showed that limiting HCV screening to
the population aged 40 to 70 years decreased the ICUR to V791
per patient. In contrast, limiting HBV screening to those aged
50–80 years paradoxically increased the ICUR to V1,399. The
screening age range did not have a significant impact on hepatic
complications in either viral hepatitis, except for liver transplant
eening programme Difference (screening vs. no screening)

population

10.85 0.58
9.16 1.06

V10,426 V8,110
V7,629
V4,187
V679

ed 40–70 years

16.81 1.66
14.16 2.38

V18,953 V1,822
V767

population

15.45 0.62
0.71 1.02

V3,424 −V150
−V147

ed 50–80 years

13.92 0.44
0.57 0.42

V2,150 V449
V1,069

valuate the degree of fibrosis or cirrhosis, if necessary; and outpatient specialist visits.
BV patient per year has been reported.20 Healthcare costs associated with each health
Price Index of Consumption.
ALY unit gained by one strategy compared with another); LYG, life-year gained; QALY,
and quality of life; one QALY is equivalent to 1 year in perfect health). The final ICUR
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in patients with HCV, where the percentage of averted proced-
ures decreased from 63% in the overall population to 53% in the
age-adjusted population.
Discussion
This prospective study describes an integrated viral hepatitis
screening and linkage-to-care programme for individuals
attending a referral hospital ED and requiring a blood test.
There was a threefold higher prevalence of hepatitis B and C in
this setting than in the Spanish general population. In addition,
60% of those with hepatitis C and 92% with hepatitis B did not
recognise having any risk factor for viral hepatitis, indicating
that screening for this disease based on risk factors could miss a
large percentage of people with these infections. Anti-HDV
were detected in only two HBsAg-positive patients, resulting
in an HDV prevalence of 2.2%, a lower value than has been
previously reported21 but in line with more recent
estimations.22

In-hospital screening allows retrieval of medical records to
help determine whether patients should be referred to a
specialist, and hospitals have the resources to contact and link
patients to appropriate care. Among 69 HCV-positive candidates
for referral, 45 (65%) were seen by a hepatologist and started
treatment. All 45 participants completed treatment, and 42 (93%)
are known to have achieved SVR. In view of the high efficacy of
current HCV therapy, it is reasonable to assume that the three
patients lost to follow-up also attained SVR. In addition to
improving detection of chronic hepatitis, the cost-effectiveness
analyses indicated that this ED screening approach could be an
efficient strategy to incorporate into Spain’s national health
system.

It is important to call to mind that 60% of HCV-positive par-
ticipants in this study lacked associated risk factors. According to
the Spanish Ministry of Health recommendations, these patients
would not have been tested and diagnosed.23 The percentage
was even higher in individuals with HBV infection: 92% lacked
any known risk factors. This could be related to the stigma
attached to risk factors and reluctance to report them, or to the
lengthy interval between acquisition and diagnosis of the
infection, which complicates their identification.24,25 These re-
sults suggest that HCV and HBV screening based on risk factors
might hinder the diagnosis of these patients.

HCV infection had been recorded in the medical history of
23% (13/57) of participants with detectable HCV RNA, but they
were unaware of their condition. Similar results were observed
for HBV: 35% (19/54) had already been diagnosed before our
screening and were lost to follow-up. Our data on lack of
awareness and low linkage in hepatitis B infection concur with
the findings from a previous ED screening study in Australia.26 Of
particular note, half the individuals with active HCV infection
and 18% of HBsAg-positive cases in our study had signs of
advanced fibrosis at the diagnosis, highlighting the need for
appropriate linkage to care.

Not all participants diagnosed in the ED were candidates for
therapy. Only half of those with active HCV infection were
referred to a specialist. This is partly because a large part were
elderly patients with comorbidities and short life expectancy.
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Furthermore, 35% of those with active HCV and specialist
referral did not attend follow-up. These were mainly people
with significant social problems, thus supporting data on the
difficulty of providing HCV treatment for certain populations.27

Forty-two of the 45 treated patients (93%) achieved SVR. In the
HBsAg-positive group, 75% (42/56) of those lacking specialist
follow-up were successfully linked to care. This aligns with the
results of the study by Jacob et al.,26 in which more than 87% of
patients were linked to care. We believe that the figure of a
hepatologist acting as screening coordinator was a key factor
facilitating fast and simple linkage to care, and reducing the
time from diagnosis to treatment. This approach may be worth
considering to increase the likelihood of specialist linkage from
the ED.

The cost-effectiveness analysis showed that ED screening for
HBV and HCV is efficient. As compared with no screening, the
ICUR was below the willingness-to-pay threshold in Spain for
HCV and was a dominant strategy for HBV. To our knowledge,
this is the first data showing that ED screening for viral hepatitis
in Spain is cost-effective and consistent with results from studies
in the UK and France.28,29 The sensitivity analysis showed that
HCV screening in patients aged 40–70 years (recommended by
national scientific societies) was even more cost-effective,
yielding a lower ICUR in the age cohort-adjusted scenario, as
has been described in previous studies.29 In contrast, sensitivity
analysis of the unvaccinated HBV population (age 50–80 years)
showed a higher, but still very cost-effective, ICUR for ED
screening.

ED testing for HCV and HBV is likely to be cost-effective in
many other geographical areas depending on the prevalence of
these infections. Further studies evaluating ED testing across
different regions will be of help to inform testing guidelines.

Limitations
The main limitation of this study relates to the viral hepatitis
rates found in the ED-screened population compared with re-
ported rates in Spain. Our cohort was drawn from all in-
dividuals attending the ED and requiring a blood test. However,
elderly people with comorbidities consult most often in our
hospital EDs, indicating selection bias. The onset of the SARS-
CoV-2 pandemic during the study period may have magnified
this situation, as a large number of elderly patients came to the
ED at that time. The comparator data on HCV prevalence in the
general Spanish population were taken from a study carried out
in individuals younger than 80 years who volunteered for
testing; the more vulnerable populations and elderly patients
do not usually participate in this type of study. As to the HBV
data, the prevalence study in Spain was based on an indirect
registry of notifiable diseases, in which only acute hepatitis B
cases were recorded. HBsAg reporting is not mandatory in
asymptomatic patients; therefore, the data could underesti-
mate the prevalence of HBsAg infection in the general
population.

Conclusions
Screening for viral hepatitis infection in ED attendees requiring
a blood test showed a 0.7% prevalence of active HCV infection
and an HBV prevalence almost three times higher than in
6vol. 6 j 100932



the general population, despite an established vaccination
programme. Forty percent of patients with HCV or HBV infec-
tion were unaware of their status, and a large percentage did
JHEP Reports 2024
not meet HCV/HBV screening criteria according to current
recommendations. HCV/HBV screening in the ED and linkage to
care is cost-effective.
Abbreviations
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quality-adjusted life-year; SVR, sustained virological response.
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