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ABSTRACT  

 

Objectives: Worldwide, many infected individuals are unaware of their hepatitis B virus (HBV) 

status. We evaluated the effectiveness of HBV rapid-testing in promoting linkage-to-care. 

Methods: In 2012, volunteers were recruited from five Parisian centers. Participants were 

randomized 1:1 to receive standard serology (S) or rapid-testing (VIKIA®-HBsAg/Quick 

ProfileTM-anti-HBsAb) with confirmatory serology (R+S).  Primary endpoint was percentage of 

individuals with appropriate linkage-to-care (non-immunized individuals starting vaccination or 

HBsAg-positive individuals receiving medical evaluation). Secondary outcomes were percentage 

receiving HBV-test results and performance of HBV rapid-tests. 

Results: In total, 995 individuals were screened. Among HBV-infection groups included in the 

primary endpoint (n=409), 20 (4.9%) received appropriate linkage-to-care, with no difference 

between S and R+S groups (5.7% vs 4.1%, p=0.5). Two of 8 HBsAg-positive participants had a 

medical visit (1/6 and 1/2 in the S and R+S groups, respectively) and 18/401 (4.5%) non-

immunized participants initiated HBV-vaccination (11/205 and 7/196). Factors tending to be 

associated with linkage-to-care were female-gender, birth country of high HBV-prevalence and 

extended medical stay. Test results were not obtained in 4.7% of participants, which  was 

significantly higher in the S arm (p=0.02). Sensitivity and specificity were both 100% for the 

VIKIA®-HBsAg rapid-test and 94.4% and 80.8%, respectively, for the anti-HBsAb Quick Profile™ 

rapid-test. 

Conclusions: Despite a higher proportion of participants obtaining their results in the R+S arm 

and better performance of anti-HBsAb rapid-tests than previously described, we found no 

evidence that HBV-screening based initially on rapid-tests leads to increased HBV-vaccination 

rates or medical evaluation. This strategy needs evaluation in more hard-to-reach populations.  

 

Keywords: HBV; HBsAg testing; missed opportunities; screening; risk factors; Rapid test. 
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TEXT 

 

BACKGROUND  

 

With more than 15 million infected persons and 38,000 attributed deaths each year in the United 

States (1) and Europe (2), hepatitis B virus (HBV) is one of the most frequent chronic infectious 

diseases, with a higher prevalence than human immunodeficiency virus (HIV) and hepatitis C 

virus (HCV) infection.  More than two-thirds of HBV-infected persons in Europe and the United 

States are unaware of their infection status (3, 4).These persons do not benefit from adequate 

medical care and constitute a reservoir of HBV transmission, which could be a source of new 

infections, such as the case for HIV (5).   

 

In France, HBV prevalence was estimated at 0.65% in 2004, representing 281,000 individuals 

with positive hepatitis B surface antigen (HBsAg).  In addition, 7.3%, or 3.2 million, were anti-

Hepatitis B core antibody (anti-HBcAb) positive, indicating previous exposure to HBV (6). Among 

chronic carriers of HBsAg, 55% (155,000) were unaware of their HBV status. Since 1994, 

France’s HBV immunization policy has focused on two broad aims:  identifying, testing, and 

vaccinating persons high at-risk of HBV-exposure; and vaccinating all individuals during infancy, 

childhood or adolescence (7). Despite these recommendations,  vaccine coverage rates 

remained inadequate among infants until 2007 (7, 8) and were less than 50% in high at-risk 

groups (9-11). 

 

HBV-testing is essential for several reasons. It confirms whether individuals have been 

vaccinated or effectively acquired anti-hepatitis B surface antibodies (anti-HBsAb), identifies 

persons at-need of HBV vaccination, and provides a gateway to necessary care for infected 

persons, especially at early stages of disease (1). A number of recommendations are currently 

available, insisting upon increased HBV testing and turnaround time in returning results (1, 4, 12). 
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HBV tests are usually based on standard enzyme-linked immunoabsorbant assays (ELISA), 

which require long periods of time to process. With the recent development of HBV rapid tests, 

results with high sensitivity and specificity can be given within minutes (13). Consequently, tested 

persons would no longer need to collect their test results at a later time (14, 15) and more 

appropriate patient counseling could be delivered at first consultation. However, no study to-date 

has formally evaluated the effectiveness of rapid testing interventions as a means to increase 

linkage-to-care among persons unaware of their HBV-status. 

 

The main objective of the Optiscreen B II study was to determine the usefulness of incorporating 

HBV rapid tests during screening in order to more adequately provide care for those tested. To 

this end, we conducted a randomized, multicenter trial determining if appropriate care was given 

when either rapid tests with confirmatory ELISA or standard ELISA was used. 

 

 

METHODS 

 

Study design and participants 

 

The Optiscreen-B II study was a multi-center, parallel-group, randomized trial comparing the use 

of standard HBV tests to rapid tests.  The study was approved by the Hôtel-Dieu Hospital Ethics 

Committee (Paris, France) in accordance with the Helsinki Declaration.   

 

Volunteers were recruited from five study centers in the Paris metropolitan region, which actively 

participate in HBV screening, vaccination, and care – two STD clinics, one primary health care 

center, one general screening center, and one travel clinic.  From 29 February 2012 to 05 July 

2012, participants were included if seeking care at any of the participating centers, ≥18 years old, 

and could be available for further contact and medical follow-up at a single university teaching 

hospital.  

 



6 

 

Only persons eligible for HBV-screening were invited to participate.  In a pre-randomization 

phase, participants were asked questions on potential risk factors associated with HBV-

transmission during a face-to-face interview with a clinical research associate.  This questionnaire 

(16) was based on screening/vaccination recommendations from the United States Centers of 

Disease Control and Prevention (CDC) (1) and the French council that determines immunization 

policies (17).  If a participant did not have any one of the criteria recommending HBV-testing, they 

were not included in the study.  Second, since one major factor steering the decision to test in 

practice is complete certainty of prior HBV-infection or vaccination status, participants with a 

confirmed HBsAg-positive, anti-HBsAb-positive, or anti-HBcAb-positive test (requiring irrefutable 

proof of result) were deemed ineligible for HBV-screening.  

 

Participants were not included if they were unwilling to participate, already participated in the 

Optiscreen-B I validation study (13), or were not covered under the national health care system.  

Signed written informed consent was obtained for all eligible participants prior to randomization. 

 

Study interventions 

 

Eligible participants were randomized 1:1 to receive one of two possible interventions: standard 

HBV test (S) or rapid HBV test with confirmatory ELISA (R+S).  The central data management 

center (Inserm U707, Paris, France) was responsible for randomization.  A computerized random 

number generator was used to select random permuted block sizes of 3 and 6 within each center.  

The randomization list was concealed from investigators, who assigned participants to testing 

groups through a Web site after validating eligibility criteria.  

 

In the S arm, approximately 10 mL of blood was drawn and then tested for HBsAg, anti-HBsAb, 

and anti-HBcAb.  Serostatus was determined using a commercially-available ELISA assay 

(MONOLISA AgHBs Ultra, anti-HBs plus, anti-hepatitis B core antibody-anti-HBc-plus, BIORAD, 

Hercules, USA).  Results were given 7-14 days after testing and, depending on the study center, 

were either mailed to participants or left at the study center for collection.   
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In the R+S arm, a 10 mL blood draw was collected.  Before the blood sample coagulated, a few 

drops were immediately taken and applied to a rapid test determining HBsAg (VIKIA® 

Biomérieux, Marcy-L’Etoile, France) and anti-HBsAb status (Quick ProfileTM, Lumiquick, Santa 

Clara, CA, USA). Rapid tests were performed and interpreted per manufacturer’s instructions by 

a trained clinical research associate, as previously detailed (13).  Due to the poor sensitivity and 

negative predictive value of the rapid anti-HBsAb test (13), the remaining blood sample was 

further tested using standard ELISA (as described in the S arm above).  A presumptive diagnosis 

was made during the study visit based on results from the two rapid tests (Table 1).  All 

participants were asked to obtain their ELISA results available 7-14 days after rapid testing.   

 

For both arms, we established HBV-infection groups using ELISA results and defined them as 

follows: HBsAg-positive, resolved infection, isolated anti-HBc Ab+, vaccinated, and non-

immunized. 

 

Study end-points 

 

The primary outcome was the percentage of participants appropriately seeking care if needed.  

Since this only applied to infection groups that required a medical intervention, analysis was 

restricted to HBsAg-positive and non-immunized individuals.  Considering that follow-up 

recommendations for isolated anti-HBcAb-positive patients were unclear (1, 18), we decided not 

to evaluate the primary end-point in this HBV-infection group. However, the treating physician 

could recommend further evaluation.  

 

HBsAg-positive persons were given instructions to schedule a comprehensive medical exam at 

Saint-Antoine Hospital, in accordance with European recommendations (19).  Appropriate care 

was then determined if a full evaluation of HBV-disease was performed 6 months after screening.  

Non-immunized persons were contacted at most three times 4 to 6 months after screening via 

telephone by a clinical research associate.  These participants were asked if they had been 

vaccinated and, if so, the date of first HBV vaccination.  Appropriate care was then determined if 
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HBV vaccination was initiated between screening and the time of telephone interview.  

Participants unable to be contacted were considered as non-vaccinated in analysis 

 

The secondary outcome was percentage of participants receiving their HBV-test result.  For those 

study centers where HBV-test results were mailed, all participants were considered to have 

obtained their results (n=567).  For those centers where HBV-test results were not mailed out, 

participants were considered as receiving their result if they returned to the clinic to obtain printed 

results (S and R+S arms) or had a reliable rapid test result that did not necessarily require ELISA 

(R+S arm, Table 1).    In order to evaluate the effect of bias from mailing results, we performed 

subgroup analysis including only centers where the test result was not mailed. 

 

 

Statistical analysis 

 

Power calculations were performed to detect a >15% difference in immediate linkage-to-care and 

vaccination (20).  Since virtually no data were available before the start of this study, discussions 

from an expert panel of clinicians concluded that an estimated 30% of participants would have 

appropriate care with a standard HBV test.  Assuming Type 1 error of 0.05 and 80% power, a 

minimum 152 participants for each group would be needed.  As roughly 40% of the population 

would be either non-immunized or HBsAg-positive from previous epidemiological studies (13), a 

minimum of 375 participants for each group would be required.  

 

Outcomes were compared using Pearson’s χ² or Fisher’s Exact test.  In order to understand the 

reasons for not obtaining HBV-test results and for seeking appropriate care, we used random-

effects logistic regression to determine the univariable association between each outcome and a 

variety of demographic and HBV-transmission risk factors, while accounting for within-center 

correlation.  Risk factors with a p≤0.2 in univariate analysis and study arm were retained and 

used to create a predictive, multivariable model.   
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In patients randomized to the R+S arm, we evaluated the performance of HBsAg and anti-HBsAb 

rapid tests compared to ELISA.  Sensitivity (Se), specificity (Sp), positive and negative predictive 

values (PPV and NPV, respectively), and area under the receiving operator characteristic curves 

(AUROC) were estimated for each rapid test, without taking into account indeterminate results.  

 

All statistical analysis were performed using STATA (v12.1, College Station, TX) and significance 

was determined using a p-value <0.05.  This trial is registered at ClinicalTrials.gov 

(NCT01767597). 

 

 

RESULTS 

 

Study participants 

 

Figure 1 illustrates the flow of study participation.  A total of 2061 participants were initially 

screened for eligibility, of whom 1000 (48.5%) were randomized to receive either S or R+S 

testing.  Among them, five did not fully complete study intervention.  Thus, a total of 995 

participants were included in analysis.   

 

Half of participants were male with an average age of 40.4 (SD=15.8) years.  A slight minority of 

participants were born in country of intermediate or high HBV-prevalence (HBsAg-positive 2.0-

8.0%: n=253, 25.4%; and HBsAg-positive>8.0%: n=175, 17.6%, respectively).  Almost 6% of 

participants lived in difficult social situations.  No significant differences were observed between 

study groups (Table 2), yet there was a higher proportion of participants who had received tattoos 

in the R+S than S arm (p=0.04).   

 

HBV-infection status 

 



10 

 

Overall, there were 8 participants with HBsAg-positive serology (R+S group: n=2, S group: n=6), 

giving an HBsAg-positive prevalence of 0.8% (95%CI: 0.3-1.6).  All other participants had 

resolved infection (n=124, 12.5%), isolated anti-HBcAb (n=34, 3.4%), were vaccinated (n=428, 

43.0%) or non-immunized (n=401, 40.3%). No difference between randomization groups and 

HBV-infection status was observed (p>0.09).  

 

Performance of HBsAg and anti-HBsAb rapid tests in the R+S arm  

 

Table 3 gives the classification probabilities of both rapid tests compared to standard serology for 

participants randomized to the R+S arm.  While considering the very low prevalence of HBsAg-

positive serology, the VIKIA® rapid HBsAg test had perfect Se, Sp, PPV, NPV.  While including 

only patients with definitive anti-HBsAb results from standard serology (N=443), the QUICK 

PROFILETM anti-HBsAb test had high Se, with moderately high Sp, PPV, and NPV.   

 

Obtaining HBV test results 

 

Of the 995 participants, 95.3% acquired their test results, while this proportion was fairly similar 

across HBV-infection groups (p=0.15, Figure 2).  Among the participants included in centers 

where results were not mailed (n=428), 381 (89.0%) received their HBV-test result, while a 

significant difference was observed between S and R+S groups (85.4% and 92.6%, respectively, 

p=0.02).  In multivariable analysis (data not shown), the only significant risk factor associated with 

failure to obtain results was the S study arm after adjusting for age, parents from a country of high 

HBV-prevalence, and HBV-infection status.    

 

Appropriate care for HBV-infection groups in need of medical intervention 

 

Among those HBV-infection groups in need of medical intervention (n=409), 20 (4.9%) received 

appropriate care, with no difference between study arms (p=0.5, Figure 2). Two of 8 (25.0%) 

HBsAg-positive participants came for medical consultation to ascertain their HBV-disease status 
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(1/6 and 1/2 in the S and R+S groups respectively, p=0.3) and 18 of 401 (4.5%) non-

immunized participants initiated HBV vaccination (11/205 and 7/196 in the S and R+S groups 

respectively, p=0.5).  Even when excluding patients who were unable to be reached by 

telephone, there was no difference in vaccination rates between S (n=12, 6.6%) and R+S (n=8, 

4.9%) interventions (N=346, p=0.5). 

 

In multivariable analysis (data not shown), males were borderline significantly less likely than 

women to receive appropriate HBV-care (p=0.05).  Participants from high HBV-endemic countries 

and those who had an extended stay at a medical facility tended to receive more adequate care 

(p=0.08 and p=0.07, respectively).   

 

 

DISCUSSION 

 

To the best of our knowledge, this is the first randomized study that directly evaluates whether 

additional HBsAg and anti-HBsAb rapid testing  has any benefit compared to confirmatory ELISA.  

There was a higher proportion of participants obtaining their results in the rapid testing arm, yet 

there was no evidence that rapid testing led to increased HBV vaccination rates or "linkage-to-

care".  Even though no clear determinant was observed for more appropriate care, tendencies 

were indeed noted with female-gender, originating from a high HBV-endemic countries, and 

prolonged stay at a medical facility.   

 

Among HBsAg-positive participants, no association between randomized groups and linkage-to-

care was observed. This finding could be attributed to the low prevalence of HBV infection, in 

particular, compared to a previous evaluation among individuals without national healthcare 

(0.8% versus 2.1% respectively) (21). With higher HBsAg-prevalence, the benefit of rapid testing 

would probably be more readily observed in specific sub-populations at-risk for HBV-infection (i.e. 

immigrants, intra-venous drug users, men who have sex with men, etc.) (6, 21-23), as has been 



12 

 

suggested for HIV (24, 25)  and/or HCV (26, 27).  The most notable of them are “hard-to-reach” 

populations (i.e. those with difficult access to care).  )As all participants came to a medical center 

on their own initiative and were required to have some form of health insurance, individuals with 

barriers to healthcare were not well represented.  

  

Rapid tests also failed to demonstrate any effect on HBV-vaccination rates, which were largely 

inadequate (11, 28). This finding might reflect a general problem with vaccination coverage in 

France (29). However, it needs to be stressed that, as a major limitation, the Quick ProfileTM anti-

HBsAb rapid test could not be used to confirm non-immunized HBV-status (13). Since this rapid 

test had poor sensitivity, a definitive result at the initial visit could not be given to participants with 

a negative anti-HBsAb rapid test.  This problem prevented us from providing appropriate 

counseling on HBV vaccination without resorting to serological testing, thus making it difficult to 

evaluate the potential impact of anti-HBsAb rapid testing.  Unfortunately, no other alternative 

rapid test with high classification probabilities was available, specifically one that has been 

evaluated apart from the manufacture (30).  

 

However, we did observe somewhat satisfactory performance of the anti-HBsAb rapid test, 

contrary to our earlier report (13).  The test used in our previous evaluation was a dual HBsAg 

and anti-HBsAb test (Ref 71069-1, Lot No 10081601 and Lot No 11052410), whereas the one 

used herein was a different, single anti-HBsAb test from the same manufacture (Ref 71006, Lot 

No 12021401).  As no further laboratory analysis was done, we cannot offer any other technical 

explanations for the discrepancies between these tests. 

 

Interestingly, our results resonate with the “cascade” of care, which has been well-established in 

HIV (31) and HCV infection (32).  In such a framework, specific steps of healthcare involvement, 

starting from identifying those infected via testing to those receiving adequate care, are evaluated 

at each level.  In our study, we demonstrate encouraging findings on the proportion of participants 

receiving test results, thus allowing infected individuals to be identified.  However, this effect 

depended on the reliability of rapid test results (i.e. no need to obtain serological results after 
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rapid testing), which was less the case among non-immunized individuals.  The distribution of 

HBV status groups needs to be considered when comparing our results to others.  In any case, 

infection awareness has provided a major step towards linkage-to-care in the past (33, 34), yet, 

there was a substantial drop-off in the proportion of patients adequately seeking care in our study.  

Further research would be needed to determine if this finding is due to the low-risk of HBV-related 

disease perceived by participants, laxness of HBV-related care by the physician, or a combination 

of both.   

 

One limitation of our study relates to the conditions under which serological results were 

obtained.  Blood samples were immediately drawn after the study visit, contrary to routine 

practice where participants would have to test at a clinical laboratory located at a different facility.  

This may have increased the proportion of patients obtaining HBV test results.  Second, 

participants could have had a strong preference to receive rapid testing and when allocated to the 

S arm, would have been disappointed and even less likely to obtain screening results.  However, 

such a bias, likely to favor the R+S arm, appeared to be minimal considering no difference 

between randomized arms was observed.   

 

Notwithstanding these limitations, our study adds novel insight in the use of rapid tests during 

routine care. This is the first study to evaluate the clinical impact of adding rapid testing by 

randomizing participants to a specific intervention. While at the same time, we used a composite 

end-point  reflecting healthcare interventions that affect both the individual (i.e. protection against 

HBV-infection, assessing the need for HBV-specific care) and the population (i.e. vaccination 

coverage). Finally, we demonstrate the complexity of evaluating interventions conditional on the 

status of HBV infection, which should be considered in future testing campaigns. 

 

 

CONCLUSION 
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In conclusion, rapid testing for HBV with confirmatory ELISA might not increase vaccination for 

non-immunized and linkage-to-care for infected individuals when compared to standard practice.  

However, the lack of reliable anti-HBsAb tests may have compromised any advantage with rapid 

testing, stressing the usefulness of tests with higher sensitivity and specificity in identifying non-

immunized individuals.  Furthermore, rapid testing should be evaluated in populations with higher 

HBsAg-seroprevalence.  Seeing that these individuals are also at high risk of exposure to HIV 

and HCV, algorithms incorporating simultaneous rapid testing for these viruses are warranted.  

 

 

 

ACKNOWLEDGMENTS 

We wish to thank all study participants as well as all medical and paramedical centers 

participating in the study, Tabassome Simon and  nurses from the URC-Est and the data 

management center especially Frederic Chau, Frederic Fotre, Sylvain Bitschine, Isabelle Goderel 

and Gregory Pannetier.  We also acknowledge Samia Hicham, Julie Lamarque, and Christelle 

Pauleau for their extraordinary effort in data collection at various sites.    

 



15 

 

REFERENCES  
 

1. Weinbaum CM, Williams I, Mast EE, Wang SA, Finelli L, Wasley A, et al. Recommendations for 
identification and public health management of persons with chronic hepatitis B virus infection. 
MMWR Recomm Rep. 2008 Sep 19;57(RR-8):1-20. 

2. Hatzakis A, Wait S, Bruix J, Buti M, Carballo M, Cavaleri M, et al. The state of hepatitis B and C in 
Europe: report from the hepatitis B and C summit conference*. J Viral Hepat. 2011 Sep;18 Suppl 
1:1-16. 

3. ELPA. Report on hepatitis patient self-help in Europe. European Liver Patients Association 
http://wwwhepbcppaorg/wp-content/uploads/2011/11/Report-on-Patient-Self-Helppdf. 2010. 

4. IOM. Institute of Medicine. Hepatitis and Liver Cancer: A National Strategy for Prevention and 
Control of Hepatitis B and C. The National Academies Press. 2010. 

5. Coates TJ, Richter L, Caceres C. Behavioural strategies to reduce HIV transmission: how to make 
them work better. Lancet. 2008 Aug 23;372(9639):669-84. 

6. Meffre C, Le Strat Y, Delarocque-Astagneau E, Dubois F, Antona D, Lemasson JM, et al. 
Prevalence of hepatitis B and hepatitis C virus infections in France in 2004: social factors are 
important predictors after adjusting for known risk factors. J Med Virol. 2010 Apr;82(4):546-55. 

7. Dhumeaux D. Prise en charge des personnes infectées par les virus de l'hépatite B ou de 
l'hépatite C. Rapport de Recommandations. 2014. 

8. InVS. Couverture vaccinale hépatite B « 1 dose » à l’âge de 6 mois selon l’année de naissance, 
2004-2014 http://wwwinvssantefr/Dossiers-thematiques/Maladies-infectieuses/Maladies-a-
prevention-vaccinale/Couverture-vaccinale/Donnees/Hepatite-B 2015. 

9. Sclafer J, Avril E, Boubilley D, Lhomme JP, Merleau-Ponty J. Évolution de la couverture vaccinale 
contre l'hépatite B chez les patients vus à la consultation de médecine générale d'un centre de 
référence pour toxicomanes. Bull Epidémiol Hebd. 2003;07:41. 

10. Jauffret-Roustide M, Le Strat Y, Couturier E, Thierry D, Rondy M, Quaglia M, et al. A national 
cross-sectional study among drug-users in France: epidemiology of HCV and highlight on 
practical and statistical aspects of the design. BMC Infect Dis. 2009;9:113. 

11. Bottero J, Boyd A, Gozlan J, Lemoine M, Collignon A, Boo N, et al. Testing for Hepatitis B Virus 
(HBV) alone does not increase vaccine coverage in non-immunized persons. EASL, The 
International Liver Congress 2013. 

12. DGS. Plan national de lutte contre les hépatites B et C (2009-2012). http://wwwsante-
sportsgouvfr/IMG/pdf/Plan_hepatites_ 2009_2012pdf. 2009. 

13. Bottero J, Boyd A, Gozlan J, Lemoine M, Carrat F, Collignon A, et al. Performance of rapid tests 
for detection of HBsAg and anti-HBsAb in a large cohort, France. J Hepatol. 2013 Mar;58(3):473-
8. 

14. Hutchinson AB, Branson BM, Kim A, Farnham PG. A meta-analysis of the effectiveness of 
alternative HIV counseling and testing methods to increase knowledge of HIV status. AIDS. 2006 
Aug 1;20(12):1597-604. 

15. HAS. Dépistage de l’infection par le VIH en France. Modalités de réalisation des tests de 
dépistage. . http://wwwhas-santefr/portail/upload/docs/application/pdf/2008-
10/recommandations_-_depistage_de_linfection_par_le_vih_en_france_-
_modalites_de_realisation_des_tests_de_depistage_2008-10-22_11-55-8_316pdf. 2008. 

16. OptiscreenB. 
http://wwwoptiscreenbfr/doc/phase2/Cahier%20d'inclusion%20final_29012012pdf. 

17. HCSP. Calendrier des vaccinations et recommandations vaccinales 2011 selon l’avis du Haut 
conseil de la santé publique. BEH. 2011;10-11:101-56. 



16 

 

18. EASL Clinical Practice Guidelines: management of chronic hepatitis B. J Hepatol. 2009 
Feb;50(2):227-42. 

19. EASL. EASL clinical practice guidelines: Management of chronic hepatitis B virus infection. J 
Hepatol. 2012 Jul;57(1):167-85. 

20. ECDC. European Centre for Disease Prevention and Control (ECDC). Surveillance and prevention 
of hepatitis B and C in Europe. ECDC technical report, Stockholm, October 2010. 
http://ecdceuropaeu/en/publications/Publications/101012_TER_HepBandC_surveypdf. 2010. 

21. Bottero J, Boyd A, Lemoine M, Carrat F, Gozlan J, Collignon A, et al. Current state of and needs 
for hepatitis B screening: results of a large screening study in a low-prevalent, metropolitan 
region. PLoS One. 2014;9(3):e92266. 

22. Spenatto N, Boulinguez S, Mularczyk M, Molinier L, Bureau C, Saune K, et al. Hepatitis B 
screening: Who to target? A French sexually transmitted infection clinic experience. J Hepatol. 
2012 Dec 5. 

23. Meffre C, Le Strat Y, Delarocque-Astagneau E, Antona D, Desenclos JC. Prévalence des hépatites 
B et C en France en 2004. 
2006;http://www.invs.sante.fr/publications/2006/prevalence_b_c/index.htm. 

24. Lorente N, Preau M, Vernay-Vaisse C, Mora M, Blanche J, Otis J, et al. Expanding access to non-
medicalized community-based rapid testing to men who have sex with men: an urgent HIV 
prevention intervention (the ANRS-DRAG study). PLoS One. 2013;8(4):e61225. 

25. Champenois K, Le Gall JM, Jacquemin C, Jean S, Martin C, Rios L, et al. ANRS-COM'TEST: 
description of a community-based HIV testing intervention in non-medical settings for men who 
have sex with men. BMJ Open. 2012;2(2):e000693. 

26. Drobnik A, Judd C, Banach D, Egger J, Konty K, Rude E. Public health implications of rapid 
hepatitis C screening with an oral swab for community-based organizations serving high-risk 
populations. Am J Public Health. 2011 Nov;101(11):2151-5. 

27. Bottero J, Boyd A, Gozlan J, Nau J, Pauti MD, Girard PM, et al. Simultaneous HIV-VHB-HCV point-
of-care tests improve the screening outcomes. EASL, 50th International Liver Congress. 
2015:https://ilc-congress.eu/abstract_23_04/mobile/index.html#p=653. 

28. Launay O, Le Strat Y, Tosini W, Kara L, Quelet S, Levy S, et al. Impact of free on-site vaccine 
and/or healthcare workers training on hepatitis B vaccination acceptability in high-risk subjects: 
a pre-post cluster randomized study. Clin Microbiol Infect. 2014 Oct;20(10):1033-9. 

29. Dhumeaux D. Recommandations sur la prise en charge des personnes infectées par les virus de 
l'hépatite B ou de l'hépatite C. 2014;Vaccination:44-5. 

30. El-Ghitany EM, Farghaly AG. Evaluation of commercialized rapid diagnostic testing for some 
Hepatitis B biomarkers in an area of intermediate endemicity. J Virol Methods. 2013 Dec;194(1-
2):190-3. 

31. Mugavero MJ, Amico KR, Horn T, Thompson MA. The state of engagement in HIV care in the 
United States: from cascade to continuum to control. Clin Infect Dis. 2013 Oct;57(8):1164-71. 

32. Holmberg SD, Spradling PR, Moorman AC, Denniston MM. Hepatitis C in the United States. N 
Engl J Med. 2013 May 16;368(20):1859-61. 

33. Gardner EM, McLees MP, Steiner JF, Del Rio C, Burman WJ. The spectrum of engagement in HIV 
care and its relevance to test-and-treat strategies for prevention of HIV infection. Clin Infect Dis. 
2011 Mar 15;52(6):793-800. 

34. Hsieh YH, Kelen GD, Laeyendecker O, Kraus CK, Quinn TC, Rothman RE. HIV Care Continuum for 
HIV-Infected Emergency Department Patients in an Inner-City Academic Emergency 
Department. Ann Emerg Med. 2015 Feb 19. 

 



17 

 

FIGURE LEGENDS  

Figure 1. Study Flow Diagram 
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Figure 2. HBV status and linkage-to-care 

 

 

 

Distribution of HBV-infection groups is given for both rapid test and standard test intervention 

arms.  The proportion of participants who were informed of their HBV-status (i.e. received their 

test results) are then given for each HBV-infection group, while assuming that mailed results were 

received and read by the participant. Finally, the primary end-point of appropriate care is 

illustrated in the shaded box below, with no significant difference between intervention arms for 

HBsAg-positive (p=0.3) or non-immunized (p=0.5) individuals (combined groups, p=0.5).  
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TABLES 

 
Table 1. Interpretation of HBV rapid tests and results needed to declare obtention 

HBV Rapid Test 
Presumptive diagnosis 

Tests results 
needing to be 
obtained** 

HBsAg 
 anti-

HBsAb  

+ -/ind Infected with HBV R 

- + Immunized against HBV R 

+ + 
Person very likely infected 
with HBV 

R 

- -/ind 
Person probably a non-
carrier of HBV  

R+S 

ind + 
Person probably 
immunized against HBV 

R+S 

ind -/ind Completely uncertain  R+S 

*ind=indeterminate 

**Combination of results needed from rapid test (R) and/or serological test (S) in order to be 
considered as successfully obtaining test results.   All participants listed as R did not necessarily 
need confirmation with ELISA (diagnosis from rapid test was considered reliable).  All participants 
listed as R+S required confirmation with ELISA (diagnosis from rapid test was considered 
unreliable).    
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Table 2. Description of the study population per intervention arm 
 
 Intervention  Arm p* 

Standard test 
(n=496) 

Rapid test 
(n=499) 

Male 246 (49.6) 227 (45.5) 0.2 
Age years 40.7 (16.0) 40.1 (15.6) 0.6 
Completed high-school education or higher 341 (68.8) 315 (63.1) 0.06 
Employment    0.18 
 Employed 262 (52.8) 271 (54.3)  
 Student 68 (13.7) 62 (12.4)  
 Unemployed 62 (12.5) 83 (16.6)  
 Retired 61 (12.3) 53 (10.6)  
 Other 43 (8.7) 30 (6.0)  
HBV prevalence of birth country   0.3 
 Low (<2.0%) 292 (58.9) 275 (55.1)  
 Intermediate (2.0-8.0%) 116 (23.4) 137 (27.5)  
 High (>8.0%) 88 (17.7) 87 (17.4)  
Parents born in high HBV-endemic region  108 (21.8) 100 (20.0) 0.5 
Traveled to high HBV-endemic region1 86 (17.3) 88 (17.6) 0.9 
Surgical intervention in high HBV-endemic 
region 

40 (8.1) 46 (9.2) 0.5 

Health insurance plan   0.6 
 Social security 465 (93.8) 472 (94.6)  
 CMU2 31 (6.3) 27 (5.4)  
Received transfusion before 1992 30 (6.1) 30 (6.0) 0.9 
Received acupuncture  96 (19.4) 86 (17.2) 0.4 
Received tattoos 48 (9.7) 69 (13.8) 0.04 
Received piercing 257 (51.8) 259 (51.9) 0.9 
Number of life-time sexual partners   0.6 
 0-1 56 (11.3) 61 (12.2)  
 2-9 213 (42.9) 226 (45.3)  
 ≥10 227 (45.8) 212 (42.5)  
Nasal drug-use 57 (11.5) 63 (12.6) 0.6 
Intravenous drug-use 2 (0.4) 2 (0.4) 0.9 
Long-term stay at a medical center 17 (3.4) 25 (5.0) 0.2 
Previously incarcerated 27 (5.4) 16 (3.2) 0.08 
Main services provided at recruiting center   0.9 
 General care and testing 284 (57.3) 283 (56.7)  
 Free and anonymous STD testing 162 (32.7) 164 (32.9)  
 Immigrant and low SES care 50 (10.1) 52 (10.4)  
All numbers above represent n (%), except for age where mean (SD) is given. 
*Statistical comparison between arms was performed using Pearson’s χ² test or Fisher’s exact 
test for categorical variables and Student’s t test for continuous variables.  
1Period of stay was longer than 3 months. 
2Couverture médicale universelle, health insurance coverage that is given to persons living in 
precarious social situations (i.e. unemployed, poverty, etc.). 
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Table 3. Classification probabilities comparing rapid HBsAg and anti-HBsAb tests to 
ELISA 

 HBsAg serology ELISA AUC (95% CI) Se Sp PPV NPV 
Positive Negative 

VIKIA® (n=2) (n=497) 1.000 (-) 100 100 100 100 
 Positive 2 0      
 Negative 0 497      
         
  HBsAb serology ELISA      
  Positive Negative*      
QUICK PROFILETM (n=285) (n=158) 0.876 (0.844-

0.908) 
94.4 80.8 88.1 90.5 

 Positive 251 15      
 Negative 34 143      
HBsAg, hepatitis B surface antigen; anti-HBsAb, anti-Hepatitis B surface antibodies; ELISA, 
enzyme-linked immuno-assay; AUC, area under the curve; Se, sensitivity; Sp, specificity; PPV, 
positive predictive value; NPV, negative predictive value. 
*n=56 patients were excluded because they had intermediate results from the ELISA test.  
 

 


