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SUMMARY
Around 71 million people worldwide are chronically
infected with hepatitis C. HCV prevalence among individuals born in the United States between 1945 and
1965 is estimated to be about 3%. In Italy, about 2%
of the population is chronically infected with HCV.
Since chronic HCV infection is often asymptomatic,
many patients require access to medical care only in
an advanced phase of the disease. The best strategy for
bringing out hidden chronic HCV infection remains uncertain. The aim of the study was to evaluate the feasibility of an FDA-approved rapid salivary, point-of-care
(POC) assay for anti-HCV, performed in patients aged
between 45 and 80 years old who were referred to the
emergency department of a large hospital in Southern
Italy and were all unaware of their HCV serostatus.
In all, 966 patients were interviewed during the study
period. Among them, 220 patients were enrolled. Notably, 25/588 (4%) reported to be anti-HCV positive. Of
these, 19 were already being treated with direct-acting

n INTRODUCTION

I

t is estimated that around 71 million people in
the world are chronically infected with hepatitis C virus (HCV), with a global prevalence of
about 1% [1, 2].
In particular, the prevalence of anti-HCV positive
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antivirals (DAA). Among the enrolled patients, two
(0.9%) tested anti-HCV positive and 218 (99.1%) were
negative at screening. Both patients with a positive test
were male, below the age of 54, with a previous history
of intravenous drug abuse, a low level of education, and
who had had at least one experience of unprotected sex.
We scheduled a visit for treatment evaluation for every
positive patient who was not on treatment. Neither of
the two de novo patients and 3/6 (50%) patients who
were aware of their anti-HCV positivity came to the follow-up visit. Our study shows that a screening strategy
for HCV infection in ED is feasible and that about 1% of
patients attending the ED and who are unaware of their
conditions are anti-HCV positive. Moreover, a non-negligible proportion of subjects, though aware of their condition, was not linked to any hepatologic center.
Keywords: HCV, Emergency Department, linkage-tocare, screening

subjects among individuals born in the United
States between 1945 and 1965 (the so-called “baby
boomer” generation) is estimated to be about 3%
[3]. This relatively high prevalence is also found
in age groups >45 in European countries, including Italy [4].
In Europe, it is estimated that about 1.8% of the
general population is anti-HCV positive, corresponding to 13 million of HCV-positive individuals and 9 million of viraemic (i.e., HCV-RNA positive) individuals [5].
In Italy 1-2% of the population is chronically in-
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fected with HCV. The total number of patients has
progressively declined in recent years, from about
3 million infected people in the ‘90s to about
1,100,000 today [6].
Anti-HCV prevalence is higher in Southern regions rather than Northern ones. Indeed, prevalence as high as 5.7% has been reported in the
Italian region of Calabria and in Neapolitan
neighborhoods with a lower socioeconomic status
[7, 8]. Genotype 1b is the most frequent genotype
identified in Italy (about 60% of patients) [9].
The rate of new infections is low due to the improvement of healthcare practices that were developed in the eighties and nineties (notably the
use of disposable syringes and the screening of
blood units for transfusion). However, prevalence
remains relatively high in cohorts aged >45 years,
who were previously exposed to unsafe healthcare practices [10].
In the natural history of HCV infection, approximately 10-20% of patients develop cirrhosis in 2030 years. These patients have a 3-6% annual risk of
hepatic decompensation and an incidence of HCC
development between 1% and 4% per year [11, 12].
Fortunately, in treating HCV infection, we have
a strong surrogate endpoint of efficacy, namely
sustained virological response, or SVR (i.e., undetectable viral load 12 weeks after the end of therapy), which is universally considered a marker
of cure from HCV infection [13]. For years HCV
treatment consisted in the combination of PEG-interferon and ribavirin. These drugs were associated with poor tolerability and low efficacy [14-17].
The advent of interferon (IFN)-free direct-acting
antivirals (DAA) created a revolution in the treatment of HCV infection. In fact, DAA are associated with a high rate of viral clearance and an
optimal tolerability profile [18-21]. In this scenario, the identification of HCV-positive patients becomes crucial to prevent the progression towards
the advanced stages of the disease and to reduce
the spread of the infection. Moreover, because
chronic HCV infection is often asymptomatic,
many patients require access to medical care only
in an advanced phase of the disease [22]. In turn,
this diagnostic delay entails high expenses for the
Health Service [23].
Since many patients infected with HCV do not
refer any known risk factor for transmission, the
real prevalence of HCV infection may be underestimated, preventing the access to DAA treatment

to a large amount of people. Given the above, a
screening policy is necessary to identify these
subjects. Considering the high costs related to a
massive screening test strategy, current guidelines recommend to only screen at-risk populations (such as people who have used or are using
drugs systemically, who have received blood or
coagulation products before 1990, who received
organ transplants before 1992, subjects currently cohabiting or that have previously cohabited
with individuals infected with HCV, people with
promiscuous sexual activity presenting a history
of sexually transmitted diseases) [24]. Moreover,
the screening is also recommended for the “baby
boomers” generation in the United States [24].
The best strategy to bring out the hidden chronic
HCV infection remains uncertain. FDA-approved
screening tests include both laboratory-based
assays and a rapid point-of-care (POC) assay,
i.e. OraQuick® HCV Rapid Antibody Test (OraSure Technologies, Bethlehem, PA, USA) [24].
The aim of the study was to evaluate the feasibility of a rapid POC test for HCV performed at
the emergency department of a large hospital in
Southern Italy, to test for HCV people aged between 45 and 80 years that are unaware of their
HCV serostatus, and linking to care people that
were aware of their HCV positivity but that were
not on follow-up for this disease.
n PATIENTS AND METHODS
Setting
We performed a cross sectional study involving
patients aged between 45 and 80 years, referring
to the Emergency Department (ED) of Azienda
Ospedaliera di Rilievo Nazionale, AORN “Antonio Cardarelli”, sited in Naples, Italy, from May
to August 2017. The study was approved by the
Ethical Committee of AORN “Antonio Cardarelli” (Prot. 5463).
AORN “A. Cardarelli” is the largest public hospital in Southern Italy. Its Emergency Department
manages around 90,000 admissions per year. Of
these, 62,652 admissions are managed at the Shortstay Observation Unit (SOU), a section of the ED
in which patients can only stay until a maximum
of 24 hours whilst they wait to be admitted to a
specific ward when discharge from hospital is not
an option.
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Population
We screened patients between 45 and 80 years
old who were unaware of their HCV serostatus
and who referred to the ED regardless of their
reason. We defined the condition of being unaware of their HCV serostatus as in the following scenarios: if they had never performed HCV
antibody test before, if they had performed an
HCV antibody test but were unsure of the result, or if they had performed an HCV antibody
test that had resulted negative but were later
exposed to at least one of the HCV transmission
risk factors.
Patients were excluded from the study if they:
1) refused to be interviewed when approached;
2) denied to sign the consent form
3) were unable to give a valid consent due to altered mental status, dementia, severe symptoms of a suspected psychiatric illness, insufficient cultural level to understand the informed
consent paper, excessive hostility against the
interviewers;
4) accessed the ED as red code;
5) reported a previous anti-HCV treatment (IFNor DAA-based).
Patients who reported to be HCV positive but
who were unaware of their HCV-RNA status,
together with those who reported to have never
been followed by an HCV specialist or those who
were unsure of their HCV status, were also tested for HCV and linked-to-care in our outpatient
HCV center if positive, though they were analyzed separately.
Study protocol
The team was composed of five medical doctors
who performed the screenings during a predefined schedule. For this pilot study, we estimated to administer 1,000 screening tests. We used a
schedule that covered each day of the week and
the precise hour. Recruitments were made at the
Short-stay Observation Unit of the ED. Explicative posters about HCV infection and the possibility to receive a rapid screening were put up
in the most visible places of the ED at the beginning of the study period and explicative fliers
with the same content of the posters were given
every day to the patients that were present at
the (SOU) in the days of the screening. Every patient of an age eligible for the study was asked
about his/her HCV serostatus and then includ-

ed or excluded from the study accordingly. If the
patient accepted to be recruited, experimenters
provided him/her with a questionnaire about
his/her risk factors for HCV transmission. After
completing the questionnaire, each patient was
tested with an HCV rapid antibody test on saliva. Patients with a non-reactive HCV antibody
test received a certification of their anti-HCV
negativity, with the recommendation to repeat
the test if they had been exposed to any of the
risk factors for HCV transmission listed in the
questionnaire in the previous three months.
Patients with a reactive HCV antibody test received a certification of the test reactivity as
well as counselling about the clinical meaning
of HCV antibody positivity. The patients’ telephone numbers were collected, and they were
issued with the contact information for our hepatitis ambulatory. Moreover, an appointment at
one of our outpatient ambulatories was given to
them within next 30 days. Patients refusing the
appointment could be called two weeks after
the test to make a new appointment. Not more
than five calls could be made in five consecutive
days to offer a new appointment: if the patient
neglects to answer their case would have been
considered as not “linked to care”.
Study instruments and diagnostic testing
The experimenters developed an ad hoc patients’
questionnaire. It consisted of a section in which
the experimenters recorded the patients’ age, sex,
total years of study and the reason for which they
have accessed the ED, together with another section of 15 questions with a “yes/no/don’t know”
response as listed in Table 1.
Rapid test for HCV antibody was performed using
the OraQuick® HCV Rapid Antibody Test (OraSure Technologies, Bethlehem, PA, USA). This test
uses saliva collected by a gingival swab to give
an answer in 20-40 minutes. The OraQuick® test
is approved for point-of-care testing with a sensitivity and specificity equivalent to FDA-approved
laboratory methods, even when antibody levels
are low [25].
Statistical analysis
As descriptive statistics, qualitative variables
were expressed as percentage with a 95% of confidence interval. Among the subjects screened we
allocated separate results to those who fulfilled
the inclusion and exclusion criteria and who
made up the “core patients”.
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n RESULTS
A total of 966 patients were interviewed at the
SOU during the study period. Among them,
220 patients were tested according to inclusion/
exclusion criteria (Figure 1) and represented the
“core patients”.
The reasons of ineligibility are reported in Table 1.
Particularly, 25/558 (4%) reported to be HCV-positive. Of these, 19 were already on treatment with
DAA.
Among the “core patients”, 2 (0.9%) resulted anti-HCV positive and 218 (99.1%) were negative at
the screening.
The majority of “core patients” were male (142,
65%). The most represented age class was 65-74
years (76 patients, 35%). Only 36 patients (16%)
were younger than 54 years old.

Both patients with positive tests were male and
were 51 and 54 years old, both with a previous
history of intravenous drug abuse, had had unprotected sex at least once in their life and had
a low level of education. Moreover, they denied
previous blood transfusions, organ transplantation and a history of imprisonment. Patients’
replies to the administered questionnaire are
shown in Table 2.
Both patients tested positive for HCV, refused
the appointment and failed to answer the scheduled phone-calls.
The six excluded patients that had reported an
anti-HCV positivity and were not linked to any
hepatologic center were all aged over 55 years
old. In detail, 83% (5/6 patients) were aged 5564 years old. Finally, we gave them an appointment and 50% (3/6) of these patients came at the
scheduled visit, while the remaining (3/6, 50%)
were not linked to care (they refused the appointment and did not answer at the scheduled
phone-calls).
Figure 1 - Flow-chart of enrollment

Table 1 - Reasons for ineligibility of patients (N=588). Some patients have more than one criterion of ineligibility
No (%; CI 95%)
Unable to understand informed consent

272 (46; 42-50)

Age out from inclusion criteria

195 (33; 29-37)

Transferred or discharged

100 (17; 14-20)

Recent (< 1 year) anti-HCV test performed

6 (1; 0.4-1.6)

Known anti-HCV positivity (no treatment ongoing)

6 (1; 0.4-1.6)

Ongoing treatment for HCV chronic infection

19 (4; 2-4)
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Table 2 - Questionnaire replies by enrolled patients (N=220). Data is given as number (percentage)
Overall (N=220)
n (%; CI 95%)

Anti-HCV positive
(N=2)
n (%; CI 95%)

Anti-HCV negative
(N=218)
n (%; CI 95%)

144 (65; 58-71)

2 (100)

142 (65; 59-71)

12 (6; 3-9)
122 (55; 48-61.5)
86 (39; 32.5-45)

0(0)
2 (100)
0 (0)

12 (6; 3-9)
120 (55; 48-61)
86 (39; 32-45)

Previous test for HCV:
- Never
- At least once
- Do not know

162 (73; 67-79)
38 (17; 12-22)
20 (10; 6-14)

1 (50)
1 (50)
0 (0)

161 (73; 67-79)
37 (17; 12-23)
20 (10; 6-13)

Cohabitation with anti-HCV positive patients:
- Never
- For a limited period
- Do not know

160 (73; 67-79)
23 (10; 6-14)
37 (17; 12-22)

1 (50)
0 (0)
1 (50)

159 (73; 67-79)
22 (10; 16-28)
37 (17; 12-23)

Contact with biological fluids:
- Never
- At least once
- Do not know

151 (69; 63-75)
22 (10; 6-14)
47 (21; 16-26)

1 (50)
1 (50)
0 (0)

150 (69; 63-75)
21 (10; 6-14)
47 (21; 16-26)

Unsafe sex
- Never
- At least once
- Do not remember

30 (13; 24-36)
189 (86; 81-91)
1 (0)

0 (0)
2 (100)
0 (0)

30 (14; 9-19)
187 (95; 92-98)
1 (0)

Previous blood transfusion
- Never
- At least once
- Do not know

144 (65; 59-71)
65 (30; 24-36)
11 (5; 2-8)

2 (100)
0 (0)
0 (0)

142 (65; 59-71)
65 (30; 24-36)
11 (5; 2-8)

Previous solid organ transplantation:
- No
- Yes

214 (97; 95-99)
6 (3; 1-5)

2 (100)
0 (0)

212 (97; 95-99)
6 (3; 1-5)

Acupuncture:
- Yes (At least once)
- No

194 (88; 84-92)
26 (12; 8-16)

1 (50)
1 (50)

193 (88; 84-92)
25 (12; 8-16)

Tattoos:
- Yes
- No

192 (87; 82- 91)
28 (13; 22-34)

1 (50)
1 (50)

191 (86; 81-91)
27 (14; 9-19)

Intravenous drug use (active or past)
- Yes
- No

15 (7; 4-10)
205 (93; 90-96)

2 (100)
0 (0)

13 (6; 3-9)
205 (94; 91-97)

Any detention in prison
- Yes
- No

10 (5; 2-8)
210 (95; 92-98)

0 (0)
2 (100)

10 (5; 2-9)
208 (95; 92-98)

Born from an anti-HCV positive mother
- Yes
- No
- Do not know

4 (2; 0-4)
171 (78; 72-83)
45 (20; 15-25)

0 (0)
2 (100)
0(0)

4 (2; 0-4)
169 (78; 72-83)
45 (20; 15-25)

HBV infection
- Yes
- No
- Do not know

131 (59; 52-65)
85 (39; 32-45)
4 (2; 0-4)

0 (0)
1 (5)
1 (5)

131 (60; 53-66)
84 (38; 31-44)
3 (2; 0-4)

Males
Education:
- Did not attend school
- Primary school
- Secondary school

Segue>>>
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Segue>>>

Overall (N=220)
n (%; CI 95%)

Anti-HCV positive (N=2)
n (%; CI 95%)

Anti-HCV negative (N=218)
n (%; CI 95%)

HIV coinfection
- Yes
- No
- Do not know

1 (0)
137 (62; 56-68)
82 (37; 31-43)

0 (0)
1 (50)
1 (50)

1 (0)
136 (62; 55-68)
81 (37; 31-43)

Chronic liver disease or increase or liver
transaminases of any/unknown origin:
- Yes
- No
- Do not know

40 (18; 13-23)
129 (59; 52-65)
51 (23; 17- 28)

1 (50)
0 (0)
1 (50)

39 (18; 13-23)
129 (59; 52-65)
50 (23; 17-29)

n DISCUSSION
In our study the prevalence of the infection in patients aged 45-80 attending our ED and unaware
of their status was about 1%. Among the “core
patients” both positive patients were younger
than 54 years old, but both reported risk factor of
a history of intravenous drug abuse. In fact, drug
use is currently considered the most relevant risk
factor associated with HCV infection in young
patients. In an Italian study, the median age of
anti-HCV positive patients among people who
inject drugs (PWID) was 47 years old. We must
underline the fact that the 2 subjects with intravenous drug abuse were unaware of their status of
HCV infection could be related to poor policies of
screening on those subjects. A recent metanalysis
showed that the prevalence of anti-HCV positivity in Italy among PWID was as high as 57% [26].
Those patients are considered one of the reservoir
of HCV infection that should be better screened
and treated in order to reach the HCV elimination
WHO target in 2030 [27, 28]. In fact, these patients,
especially those making active use of intravenous
drugs, are the group at highest risk of reinfection
[29].
The best strategy to bring out the hidden chronic HCV infection remains uncertain. Rapid POC
test for HCV, such as those used in this study, includes the use of enzyme immunoassays which,
through contact with a drop of blood or saliva,
allow detection of the presence of anti-HCV antibodies with a sensitivity of 99.4% and a specificity of 100% [25]. Patients with a positive test
should be directed to specialized centers, in order
to perform a second level test. In fact, the goal of

screening policies is to identify the patients with
HCV infection as well as to provide a diagnostic
and therapeutic pathway for those who result
infected. This pathway (the so-called “linkage to
care”), is the cornerstone, together with screening policies, of an early treatment strategy plan
which may help to intercept patients before they
progress to advanced stages of disease.
Several papers have evaluated the feasibility of
HCV screening in ED [30-34]. Recently, two other
studies were carried out in London and Dublin,
which are considered to be low and high prevalence regions respectively. In the Irish study, a
prevalence of 5% was demonstrated, while in the
English study a prevalence of 2% was found. In
detail, these results include both “unaware” and
“aware” anti-HCV positive patients. Interestingly, in the Irish study, a 0.6% of “unaware” HCV
diagnoses was made [35, 36]. Moreover, these two
studies show high percentage of linkage-to-care
uptake being reported (54% and 78% in Dublin
and London respectively). In our study there was
a 50% rate of patients who came to the scheduled
appointment despite the fact that our opt-in strategy allows to immediately give an appointment
to the tested positive patients [37].
Our results, despite the limitation due to the very
low number of patients enrolled, underline the
importance of suited linkage-to care-strategies. In
fact, both patients who resulted positive refused
the appointment. This could suggest that more
aggressive strategies should be planned in concern
with these patients and that the best option might
be, if possible, a test and treat approach. Conversely, our study shows that patients aware of their
anti-HCV serostatus have a 50% of successful
linkage to care, which may be related to our idea
of simplifying access to cure. In fact, those patients
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who tested positive or who reported a positivity
status, immediately received an appointment in
order to reduce the difficulties that may hamper
the access to cure.
In conclusion, our study shows that the screening
for HCV infection in ED is feasible and that about
1% of patients attending the ED and who are unaware of their conditions are anti-HCV positive.
Moreover, a non-negligible quota of subjects,
though aware of their condition, was not linked
to any hepatologic center. Nonetheless, only a
small proportion (22.7%) of the patients referring
to the emergency department were eligible for the
study and the patients that were unaware of being HCV positive were lost at the linkage-to-care.
Therefore, the optimal screening and linkage to
care strategies remain to be clarified.
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