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Aim: To assess the feasibility and acceptability of massive hepatitis C virus (HCV) testing in point of care on the street using quick tests, determine the characteristics of the population included, and the prevalence of HCV infection in this population.

Methods: Cross-sectional community-based study including adult men who have sex with men (MSM) who attended the three most important LGTB+ events in Sitges (Catalonia, Spain) in 2022. Points of care were set up on tents on the street and attendees were offered voluntary anti-HCV antibody self-testing. Participants were informed of the study, provided consent, completed the test for identification of risk practices (TIRP), and took the test with the OraQuick® HCV test on a saliva sample (sensitivity: 97.8% [95% confidence interval (CI), 93.2–99.4%] and specificity: 100% [95% CI, 98.4–100%]; gold standard: IgG antibody test for HCV by immunoassay [serum]); participants with positive results were offered HCV virus testing with the Xpert HCV Fingerstick® on a blood drop.

Results: A total of 1249 adults participated in the large-scale screening, of which 1197 (95.8%) were identified as MSM. The screening time was 39 participants/h. Four (0.32%) participants had positive anti-HCV results, all with undetectable HCV RNA levels. Participants’ median (IQR) age was 44 (35, 54) years; most were Europeans, and 13% reported being unaware of their serological HCV status. The mean (SD) TIRP score was 1.40 (1.44) (n = 1062), with 67.41% reporting some risk, and the self-perceived sexually transmitted disease score was 3.0 (2.82) (n = 969).

Conclusion: The point-of-care strategy on the street using a quick oral self-test at massive MSM events is feasible, well-accepted, and quick, and may be a useful strategy to reach other populations at risk of HCV infection.
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1 Introduction

Even though acute hepatitis C virus (HCV) infection may clear up spontaneously, most cases become chronic, resulting in disease manifestations ranging from mild disease to advanced fibrosis, including cirrhosis and hepatocellular carcinoma (1). According to the World Health Organization (WHO), 58 million people worldwide lived with chronic HCV infection in 2016 (2). HCV is a blood-borne virus most frequently transmitted through infected medical supplies and blood products and by the sharing of injection equipment among injected drug users (1). Even though sexual transmission is less common (3, 4), the serological prevalence of HCV infection (i.e., the presence of anti-HCV antibodies) among men who have sex with men (MSM), particularly among those coinfected with the Human Immunodeficiency Virus-1 (HIV-1), is higher than in the general population (4%; range 2.9–13.0%) (5).

Despite the low efficiency of sexual HCV transmission, outbreaks of HCV infection have been reported since 2000, emerging as a real problem among MSM (3, 6, 7). The incidence of HCV infection has increased since 2000, particularly among HIV-1-positive MSM and HIV-1-negative MSM using Pre-Exposure Prophylaxis (PrEP) (3, 8, 9). Furthermore, the use of recreational drugs during sex is common in these populations and frequently associated with sexual risk behaviors (10, 11).

A large proportion of HCV cases remain undetected, especially among individuals outside routine care, precluding access to treatment with direct-acting antiviral agents (DAAs), the cure for HCV (3, 12). Consequently, in addition to prevention and treatment, identifying unknown and untreated HCV cases among the most prevalent populations is fundamental for eliminating HCV infection (2, 4). Different screening strategies targeting at-risk populations have been assessed in different settings, such as primary care, pharmacies, emergency departments, and prisons, to identify unknown HCV infections (13–16). In addition to these small, limited initiatives, a population-based nationwide screening in Egypt tested 79.4% of the population, and in the US, screening is recommended for all adults aged 18–79 years (17, 18).

Studies assessing large-scale, community-based screening programs targeting at-risk communities are limited and necessary to detect HCV-infected individuals. This study aimed to assess the acceptability and feasibility of massive HCV screening among MSM attending MSM events in Sitges (Catalonia, Spain) at point-of-care points (i.e., tents) set up on the street, based on self-testing using saliva quick tests. The secondary objectives were to determine the characteristics of the population included and the prevalence of HCV infection in this population.



2 Methods


2.1 Study design and population

This cross-sectional community-based study included MSM who attended the most representative MSM parties in Sitges (Catalonia, Spain). Men ≥18 years who participated in the Bear Sitges Weekend (April 29th – May 1st, 2022), the Sitges Gay Pride (June 2022), and the International Bear Sitges Week (September 2022) were offered voluntary anti-HCV antibody testing.

A previous pilot study including adult individuals who attended the opening night parties after the COVID-19 lockdown in Sitges (Barcelona, Spain) on May 20th, 2021 was conducted to assess the acceptability of this strategy. Participants had been recruited at a point of care for SARS-CoV-2 testing before the party and had been scheduled for a compulsory re-test 5 days after the party (May 26th, 2021), during which they were offered voluntary anti-HCV antibody self-testing. Patients who declined to participate were asked for the reason for their decision, although it was not recorded.

Both studies were conducted in collaboration with the Association Colors Sitges Link, Sitges City Hall, and the main organizers of the events. Tents were set up on the street for a few hours during the day (morning or afternoon) with the collaboration of previously trained volunteers. They were located on beach accesses, party venues, and concerts. The volunteers approached potential participants and informed and offered users the opportunity to undergo a self-testing with a quick HCV saliva test, ensuring confidentiality with alphanumeric codes.

At the tent, participants provided their phone number, signed the test consent form, and completed a questionnaire on risk practices (only in the large-scale screening) and prior knowledge of hepatitis C. Finally, participants underwent the self-testing using the saliva test. The written informed consent form was available in Spanish, Catalan, and English. Once the test was completed, participants were informed that if the test was positive, they would be called within 20 min for confirmation testing of viremia in a blood drop (XPERT). Finally, if viremia was positive, attempts were made to link them to the healthcare system for hepatitis C treatment.

This study was carried out according to the ethical principles of the Helsinki Declaration (Fortaleza, Brazil) and the European (Law 2016/679) and local regulations (Organic Law 03/2018 for Personal Data Protection and Digital Rights). The study protocol for the large-scale screening was approved by the ethics committee of the Bellvitge University Hospital (L’Hospitalet de Llobregat, Spain).



2.2 Study objectives and assessments

The primary objective of this study was to determine the acceptability and feasibility of mass screening conducted on the street, measured by the number of participants. In the pilot study, the participation rate was calculated as the percentage of individuals who accepted to participate in the HCV screening who had performed the first SARS-CoV-2 testing before the party. The presence of anti-HCV antibodies (Ig G) was assessed using the OraQuick® HCV test on a saliva sample. This quick test has a 97.8% (95% confidence interval [CI], 93.2–99.4%) sensitivity and 100% (95% CI, 98.4–100%) specificity (gold standard: IgG antibody test for HCV by immunoassay [serum]) (19); and yields results in 20 min. Participants with positive anti-HCV results were subsequently offered a test for the presence of the HCV virus using the Xpert HCV Fingerstick®, which detects the HCV RNA on small blood samples (i.e., blood drop) with a lower detection limit of 100 UI/mL.

Secondary objectives were to determine the characteristics of the population included and the prevalence of HCV infection in this population (i.e., MSM). In addition to basic demographic characteristics, including age and nationality, variables considered were the number of participants with a previous HCV infection, the test for identification of risk practices (TIRP) results, and the self-perceived risk of sexually transmitted diseases (STDs) (Supplementary materials). In the pilot study, the question regarding the HCV serological status was “Do you know if you have had Hepatitis C”? (Yes, No, and Unknown), which was rephrased to “Do you have, or have you ever had Hepatitis C”? (Yes, No, and Unknown) for the large-scale screening. The TIRP is an 8-item questionnaire based on the European MSM Internet Survey and has been previously used to evaluate the relationships between certain risk practices and HCV infection (20, 21). The questionnaire is included in the protocol for HCV detection in MSM and transgender individuals developed by the Department of Health of the Government of Catalonia (22). The items have two possible answers (Yes: 1 point, and No: 0 points), with possible scores ranging from 0 to 8 points (Supplementary Table S1). A score ≥ 1 is considered a risk for STDs. Participants answered “What is your self-perceived risk of STDs?” on a 0 to 10 visual analog scale (VAS), where 0 was no risk, and 10 was maximum risk. These data were collected during a brief interview as participants and study personnel waited for the quick saliva test results.



2.3 Statistical analysis

Descriptive data were presented as the mean and standard deviation (SD), range (min, max), or interquartile range (IQR: 25th, 75th quartiles) for quantitative variables, and as frequencies and percentages for categorical variables. The HCV infection prevalence rate was calculated as the percentage of individuals with positive test results over those who participated.

This descriptive study aimed to assess the acceptability and feasibility of a large-scale HCV screening among at-risk communities; consequently, a formal sample size calculation was unnecessary. Nevertheless, 5000 MSM have attended the most popular events for this community in Sitges in previous years, and therefore, we anticipated sufficient potential participants would be available.




3 Results


3.1 Acceptability (screened participants) and HCV prevalence

A total of 1249 adults participated in the large-scale screening, of which 1197 (95.8%) were identified as MSM. Although the number of event attendees who declined to participate and their reasons for not participating could not be recorded, there was a common impression among the surveyors that the main reason individuals declined was due to self-reporting inclusion in a PrEP program, which involves regular STD screenings at 3–6 month intervals. In the pilot study, of the 337 individuals undergoing the post-party SARS-CoV-2 test, 216 agreed to be tested for anti-HCV antibodies, resulting in a 64.1% acceptability rate.

In the large-scale study, participants were screened at a speed of approximately 39 individuals/h, and in the pilot study, the screening for HCV was performed in 6 hours (approximately 36 individuals/h).

Four of the 1249 participants in the mass screening tested positive for anti-HCV antibodies, resulting in an HCV seroprevalence of 0.32%; all had undetectable levels of HCV RNA, and three had undetermined results (reading errors). None of the 216 participants in the pilot study tested positive for anti-HCV antibodies (210 were negative and six had undetermined results).

Participants in the large-scale screening were from 65 different nationalities: 35.05% were Spanish, and 90.91% were European, although all continents were represented in the study (Table 1). Participants had a median (IQR) age of 44 (35, 54) years. Additional characteristics of participants are summarized in Table 1. Participants in the pilot study had a median (IQR) age of 37.0 (23.0, 50.0) years, and 122 (56.2%) were male.



TABLE 1 Characteristics of participants in the large-scale screening.
[image: Table1]



3.2 Awareness of serological HCV status and STD risk

Of the MSM in the large-scale study (n = 1197), 13% reported being unaware of their serological HCV status. A total of 1185 returned the TIRP questionnaire. The mean (SD) TIRP score was 1.40 (1.44) (n = 1062, data was invalid for 123 participants who returned partially completed questionnaires) (Table 2), with Question 1 (“Have you had receptive anal sex without a condom in the past 6 months?”) having the highest rate of Yes answers (53.30%), followed by Question 8 (“Are you using PrEP regularly?”) (32.39%) (Figure 1). Most participants (67.41%) reported some risk (n = 716 with TIRP scores ≥1), and one third (n = 346, 32.58%) reported no risk (i.e., TIRP score of 0). Regarding self-perceived STD risk, the mean (SD) score was 3.0 (2.82) (n = 969; data was missing for 180 participants) (Table 2).



TABLE 2 Self-perceived risk of sexually transmitted disease and test for identification of risk practices (TIRP) scores in the MSM community participating in the large-scale screening, n = 1197.
[image: Table2]
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FIGURE 1
 Percentage of Yes answers to the eight questions of the test for identification of risk practices.


In the pilot study, two (0.09%) participants reported previous HCV infection, 94 (43.3%) had no HCV infection, and 121 (55.8%) did not answer the question.




4 Discussion

This cross-sectional community-based study showed that the point-of-care approach on the street in massive events using quick oral tests allowed us to screen between 36 and 39 individuals per hour and reach many people from a community at risk. The prevalence of HCV antibodies among MSM (0.32%) was very low and even lower among individuals attending opening night parties (0%). Furthermore, our study confirmed that most MSM (67.41%) were at STD risk.

This study assessed a novel HCV screening strategy based on points of care at massive events. We found that the strategy was feasible and well accepted─64.1% acceptability rate in the pilot study─, reaching many individuals, likely due to the approach of offering a quick, non-invasive self-test on the street. A recent systematic review and meta-analysis showed that self-testing using quick tests on saliva samples was well-accepted (23), further supporting its use. Furthermore, the test yielded a negligible number of reading errors. In previous years, 3000–5000 individuals were estimated to attend the three main LGTB+ events in Sitges, and therefore, the number of participants in this study (n = 1249) was significant, considering the context of leisure and party. Thus, this novel strategy based on point-of-care tents on the street enabled data collection from a large sample in a short period, with very similar screening speeds in the pilot and large-screening study. This screening strategy may be implemented in the MSM community and may be a feasible option to screen other high-risk populations for HCV, such as homeless individuals and injected drug users, who are frequently outside routine care, likely due to increased mental health issues (4). Similarly, a recent study using a venue-based sampling strategy showed the feasibility of screening at-risk populations by approaching them at gathering venues (24). The success of setting up point-of-care tents on the street warrants further studies targeting other high-risk populations by setting them up at relevant locations.

The WHO developed a strategy for eliminating viral hepatitis as a public health threat by 2030 (2). Among different actions, this strategy included increasing the rate of detected infected individuals from 20% in 2015 to 30% in 2020 and 90% in 2030 (2). In 2017, Spain was one of the 12 countries on track to meet the WHO goals toward eradicating HCV by 2030 (25), thanks to removing treatment restrictions (26). Nevertheless, the Strategic Plan for Tackling Hepatitis C in the Spanish National Health System included screening of populations at risk (27). Likewise, the Department of Health of Catalonia, in its objectives of the Plan for the Prevention and Control of Hepatitis C in Catalonia, included the detection of unknown infections (28). Thus, screening and detecting HCV-infected individuals is a priority, and strategies reaching at-risk populations, such as the one presented in this study, should be considered. Importantly, this novel strategy carried out by different associations did not require appointments, social workers, or specific health care personnel, and, therefore, it is a cheap strategy that does not represent a burden on the health care system.

The prevalence of HCV antibodies among the 1466 individuals screened was lower than reported in other settings. The general prevalence of HCV varies among countries (29) and among MSM, the reported prevalences also differ. Previous studies reported a prevalence of 0.3–1.5% among HIV-negative MSM in different countries in Europe, Asia, and the Americas (3, 30). Recent systematic reviews and meta-analyses estimated pooled prevalences of 3.4 (95% CI: 2.8–−4.0) (31) and 5.9% (95% CI: 5.1–6.8) (29) regardless of HIV status. The estimated pooled prevalence in Spain was 6.3% (95% CI: 3.7–9.4) (29). The few studies assessing the seroprevalence of HCV in MSM in Catalonia estimated prevalences of 0.75% (95% CI: 0.1–1.6%) (32), 2.0% (95% CI: 0.7–4.8) (33) and, more recently, 0.52% (95% CI: 0.33–0.82) (34), in line with our study. In this regard, the MSM included in the large screening study were from 65 different nationalities and may not necessarily reflect the prevalence in Spain. Nevertheless, the low prevalence found in this study among MSM, similar to that in the no-MSM community, may be explained by the awareness of STDs and the importance of healthcare, with frequent blood tests, in this community.

In addition, the recruitment strategy and populations analyzed may further explain differences in the seroprevalences reported in our setting. In this regard, HCV prevalence is higher in MSM who inject drugs and those who are HIV-positive (29, 31). Although most of the previous studies were conducted in community care centers and STD clinics, the reasons for consultation may differ, and the MSM populations screened may have different characteristics regarding the prevalence of HIV infection, use of injected drugs, and other factors influencing HCV transmission (32–34). Our study included all adults attending popular events in the MSM community and, in the pilot study, adult men and women attending opening night parties, regardless of HIV status and injected drug use, capturing general prevalences irrespective of other factors. Despite reporting exposure to STD and sexual risk behaviors, the HCV seroprevalence in MSM participating in the screening was low. Recent studies have reported that the incidence of HCV infection among MSM using PrEP is increasing, suggesting an association between PrEP use and sexual risk behaviors in MSM (3). Furthermore, the sexualized use of drugs (Chem sex) is associated with risk behaviors (35, 36), in addition to the intrinsic risk of sharing injecting equipment. Moreover, a trend towars sexual risk behaviors among MSM in high-income countries has been reported (37). These observations indicate that MSM are at high risk for HCV transmission, and therefore, screenings in this community should still be a priority.

The results from this study should be interpreted in the context of limitations associated with the screening method. Regarding the HCV RNA negativity in all four HCV AB positive individuals, which gave us a positive predictive value of 0, this may be related to the considerably low prevalence of the infection in the study population; however, we cannot exclude the possibility of a false negative result for the HCV RNA test. On the other hand, although the quick oral test enabled the identification of anti-HCV antibodies outside the clinic, seroconversion may take a long time, precluding the detection of acute infection (38) which could result in a false-negative outcome in some of the study participants. Although we were able to collect information regarding the sexual behaviors of the screened population, we did not collect data regarding HIV infection, PreP use, or injected drug use, among other factors related to HCV transmission, precluding subgroup analyses. However, the association between these factors and HCV transmission has been reported, and the general goal of our study was to provide evidence of the feasibility of a novel point-of-care self-testing strategy on the street to reach populations at risk. Given the nature and purpose of this study, data was collected on paper, limiting the number of variables collected and their quality. Moreover, no selection strategy was implemented other than setting the point of care during MSM events, so we cannot ensure that our sample is representative of the study population. Finally, while our study focused on demonstrating the feasibility of screening, we must acknowledge that the detection yield was notably low, as no participants with active infection were identified. This outcome may be attributed to a selection bias, including the participation of individuals who had previously undergone hepatitis C testing or those who were at a low risk for this infection. Additionally, it could reflect a genuine decrease in the prevalence of hepatitis C in this population due to current antiviral treatments, or it may result from false negative findings, as previously discussed. Nevertheless, the primary message we aim to convey in this study is that this approach represents a highly cost-effective strategy in terms of economic resources and time. We believe it would be worthwhile to apply this screening model in populations with a higher prevalence of hepatitis C and limited access to healthcare services.



5 Conclusion

A point-of-care strategy on the street using quick oral anti-HCV antibodies self-testing at massive MSM events is feasible, well-accepted, quick, and cheap, facilitating the screening of many individuals of communities at risk in a short period. This strategy may be useful to perform massive screening at the community and reach other populations at risk of HCV infection.
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