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Summary
Background Point-of-care hepatitis C virus (HCV) RNA testing offers an advantage over antibody testing (which only 
indicates previous exposure), enabling diagnosis of active infection in a single visit. In this study, we evaluated the 
performance of the Xpert HCV Viral Load assay with venepuncture and finger-stick capillary whole-blood samples.

Methods Plasma and finger-stick capillary whole-blood samples were collected from participants in an observational 
cohort enrolled at five sites in Australia (three drug and alcohol clinics, one homelessness service, and one needle and 
syringe programme). We compared the sensitivity and specificity of the Xpert HCV Viral Load test for HCV RNA 
detection by venepuncture and finger-stick collection with the Abbott RealTime HCV Viral Load assay (gold standard).

Findings Of 210 participants enrolled between Feb 8, 2016, and July 27, 2016, 150 participants had viral load testing results 
for the three assays tested. HCV RNA was detected in 45 (30% [95% CI 23–38]) of 150 participants based on Abbott 
RealTime. Sensitivity of the Xpert HCV Viral Load assay for HCV RNA detection in plasma collected by venepuncture 
was 100·0% (95% CI 92·0–100·0) and specificity was 99·1% (95% CI 94·9–100·0). Sensitivity of the Xpert HCV Viral 
Load assay for HCV RNA detection in samples collected by finger-stick was 95·5% (95% CI 84·5–99·4) and specificity 
was 98·1% (95% CI 93·4–99·8). No adverse events caused by the index test or the reference standard were observed.

Implications The Xpert HCV Viral Load test can detect active infection from a finger-stick sample, which represents 
an advance over antibody-based tests that only indicate past or previous exposure.

Funding National Health and Medical Research Council (Australia), Cepheid, South Eastern Sydney Local Health 
District (Australia), and Merck Sharp & Dohme (Australia).

Introduction
Despite a growing burden of hepatitis C virus (HCV) 
infection worldwide,1,2 testing and diagnosis remain 
inadequate.3–5 As highlighted by the 2016 WHO guidance 
on HCV testing,6 strategies to improve testing and 
diagnosis of HCV infection are essential to improve 
linkage to HCV care and treatment with direct-acting 
antivirals (DAAs).

Strategies to improve HCV testing and diagnosis include 
on-site HCV testing (via venepuncture),7–12 dried blood spot 
testing,7,12–17 and point-of-care HCV testing.18–20 Dried blood 
spot testing from whole blood collected via finger-stick 
(also referred to as capillary testing) can enhance HCV 
testing,6,12 but requires specialised testing to be done at 
centralised diagnostic laboratories and people to return for 
a second visit to receive their result, which is a potential 
barrier in remote areas and in marginalised populations. 
Finger-stick21–24 or oral fluid22–25 rapid diagnostic HCV tests 
are available, but many of these tests are restricted—ie, 
they only measure HCV antibodies (previous exposure), 
not HCV RNA (active infection).6 Given that 25% of 
individuals spontaneously clear HCV infection,26 efforts to 
enhance diagnosis of chronic HCV infection and improve 
the HCV care cascade requires enhanced uptake of HCV 

RNA testing. Point-of-care HCV RNA platforms enabling 
detection of HCV RNA and diagnosis of active infection in 
a single visit would be important for clinical use. As 
highlighted in the WHO guidance on HCV testing,6 
nucleic acid tests to detect HCV RNA that can be used at 
or near the point of care have become commercially 
available, and could improve access to early diagnosis, 
monitoring, and linkage to care and treatment services. 
However, no previous evaluation of a finger-stick HCV 
RNA point-of-care test has been published.

In this study, we aimed to establish the sensitivity and 
specificity of the Xpert HCV Viral Load point-of-care test 
for detection of HCV RNA by plasma samples collected 
by venepuncture and capillary whole-blood samples 
collected by finger-stick in participants attending drug 
health and homelessness services in Australia.

Methods
Study design and participants
LiveRLife is an open observational cohort study 
evaluating the effectiveness of an intervention integrating 
non-invasive liver disease screening on HCV assessment 
and treatment uptake.27 Participants were enrolled at 
five sites in Australia (three drug and alcohol clinics, 

http://crossmark.crossref.org/dialog/?doi=10.1016/S2468-1253(17)30075-4&domain=pdf
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one homelessness service, and one needle and syringe 
programme). The detailed study protocol is provided in 
the appendix.

Inclusion criteria were age of 18 years or older, written 
informed consent, and history of injecting drug use in 
patients attending drug health services (participants 
recruited from the homelessness service were exempt 
from this criterion). Current pregnancy was the only 
exclusion criterion. Participants received an educational 
resource package at enrolment (eg, LiveRLife campaign 
coffee mug, liver health promotion and education 
booklet; appendix) and an AUS$20 voucher at study 
completion. All participants provided written, informed 
consent before study procedures began. The study 
protocol was approved by the Human Research Ethics 
Committee at St. Vincent’s Hospital, Sydney.

Procedures
Participants were provided information about the study 
while accessing services and consecutively enrolled into 
the study. Each clinic site had 4 campaign days with 
typically 1 campaign day per week over 4 weeks. On each 
LiveRLife campaign day, participants provided informed 
consent to be enrolled in the study and completed a 
self-administered survey on tablet computer, received 
transient elastography assessment (eg, FibroScan), 
attended a clinical nurse visit for HCV assessment, and 
provided venepuncture blood samples (for standard-of-
care clinical testing and storage for HCV RNA testing).

Finger-stick capillary whole-blood point-of-care HCV 
RNA testing was added to the study procedures after 
a protocol amendment approved on Jan 14, 2016. After 
informed consent was obtained, a capillary whole-
blood sample was collected from participants via 
a finger-stick (MiniCollect Safety Lancet; Greiner 
Bio-One, Monroe, Frickenhausen, Germany) using 

procedures recom mended by WHO28 and collected into 
a 100 µL minivette collection tube (Minivette POCT 
100 µL; Sarstedt, Nümbrech, Germany).

Immediately after collection, 100 µL of capillary whole 
blood was placed directly into the Xpert HCV Viral Load 
cartridge (GXHCV-VL-CE-10; Cepheid, Sunnyvale, CA, 
USA; lower limit of quantification of 10 IU/mL) followed 
by the addition of 1 mL buffer (Cepheid, Sunnyvale, CA, 
USA) without mixing, for on-site HCV RNA testing. The 
cartridge was then loaded into the GeneXpert instrument, 
and capillary whole-blood sample volumes of less 
than 100 µL were recorded. For samples collected via 
venepuncture, 10 mL venous blood collected in an K2EDTA 
(edetic acid) spray-coated collection tube was centrifuged 
for 20 min at 1500 × g and plasma was collected and 
aliquoted into 1·2 mL fractions. All subsequent Xpert 
HCV Viral Load and Abbott RealTime HCV Viral Load 
testing was done on aliquots from the same plasma 
sample (ie, same storage conditions and no freeze-thaws).

1 mL plasma was placed into the Xpert HCV Viral Load 
cartridge and loaded into the GeneXpert instrument. Xpert 
HCV Viral Load testing of capillary whole blood and 
venous plasma specimens was done on a clinic-based 
GeneXpert R2 6-colour, four module machine (GXIV-4-L 
System; Cepheid, Sunnyvale, CA, USA) operated by a 
trained member of the clinical research team as per the 
manufacturer’s instructions. Data were analysed with 
GeneXpert Dx software (version 4.6a). The time taken to 
obtain a result from Xpert HCV Viral Load testing is 
108 min. Participants were not provided with the result of 
their Xpert HCV test results, because the Xpert HCV Viral 
load test is not approved for clinical use in Australia. 
Results were provided to clinic staff to inform subsequent 
clinical follow-up.

HCV RNA viral load was also measured in 0·5 mL 
stored EDTA plasma samples tested centrally with the 

Research in context

Evidence before this study
We searched PubMed and Scopus with the search terms 
“hepatitis C” or “HCV” and “RNA” in combination with 
“point-of-care” and “point of care” for articles published in 
English only on Nov 11, 2016, which revealed 54 articles. 
No date restrictions were used. None of the articles were 
directly applicable to our research background because they 
dealt with the development of methods for the detection of 
hepatitis C virus (HCV) RNA, not the evaluation of an HCV RNA 
point-of-care test in a cohort study. A systematic review 
providing guidance on HCV testing published by WHO in 
October, 2016, highlights that there are currently no field-based 
evaluations of platforms for point-of-care HCV RNA testing. 

Added value of this study 
The findings from this study showed good sensitivity and 
specificity of the Xpert HCV Viral Load test for HCV RNA 
detection in capillary whole blood collected by finger-stick and 

plasma collected by venepuncture compared with the Abbott 
RealTime HCV Viral Load RNA assay in people attending drug 
health and homelessness services in Australia. To our knowledge, 
this is the first evaluation of an assay for HCV RNA detection by 
finger-stick whole-blood collection in a clinical setting. 

Implications of all the available evidence
The manufacturer of the assay is using this study to optimise 
the assay so that the results of the assay will be provided in 
60 min, which should lead to the development of a 
commercially available Xpert HCV Viral Load test for HCV RNA 
detection in capillary whole blood collected by finger-stick. 
WHO guidance on HCV testing highlights the importance of 
such work by stating that nucleic acid test assays to detect HCV 
RNA that could be used at or near the point of care have 
become commercially available, and are expected to greatly 
improve access to early diagnosis, monitoring, and linkage to 
care and treatment services, as well as reduce loss to follow-up.

See Online for appendix
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Abbott RealTime HCV Viral Load assay (Abbott Molecular; 
Des Plaines, IL, USA; kit insert reference 4J86; lower 
limit of quantification of 12 IU/mL) using the Abbott 
RealTime System (Abbott Molecular, assay application 
[version 7]). Samples with discordant HCV RNA results 
(eg, negative results by Abbott RealTime HCV Viral Load 
assay and positive by Xpert HCV Viral Load assay) were 
assessed by in-house TaqMan real-time (rt)PCR assay, as 
described previously,29 with modifications as described in 
the appendix (p 67).

Statistical analysis
We assessed the sensitivity and specificity of the Xpert 

HCV Viral Load point-of-care test for detection of HCV 
RNA in plasma samples collected via venepuncture and 
capillary whole-blood samples collected by finger-stick 
using both detectable and quantifiable thresholds (limit of 
quantification >10 IU/mL) for each assay compared with 

Abbott RealTime HCV Viral Load assay in plasma as the 
gold standard (limit of quantification >12 IU/mL). 
Assuming a prevalence of chronic HCV of 30% and a 
sensitivity and specificity of 100%, 150 samples would 
provide a 95% CI of 23–38% for the prevalence estimate 
and a 95% CI of 92·1–100·0% for the estimates of 
sensitivity and 96·5–100·0% for specificity. We included 
any discordant results in all calculations of sensitivity and 
specificity. We generated a Bland–Altman difference plot 
to assess bias and agreement measurements, including 
limits of agreement, between the quantification of HCV 
by Xpert HCV Viral Load with both sample types, 
compared with the Abbott RealTime HCV Viral Load 
assay in plasma. All data are reported in log10 units. In the 
Bland–Altman plot, we used the midpoint between zero 
and the lower limit of quantification for unquantifiable 
HCV RNA, whereas those with undetectable HCV RNA 
were excluded. We reported differences for the Xpert assay 
results minus the Abbott result. Data were analysed with 
STATA (version 12.0) and GraphPad Prism (version 7.03).

Role of the funding source
The funders of the study had no role in study design, 
data collection, data analysis, or data interpretation. The 
funders contributed to the writing of the report. The 
corresponding author had full access to all the data in the 
study and had final responsibility for the decision to 
submit for publication.

Results
Of 210 participants enrolled between Feb 8, 2016, and 
July 27, 2016, two participants were excluded because they 
did not have a finger-stick capillary whole-blood or plasma 
sample available (figure 1). Of 208 participants with 
an available sample, 208 participants had capillary 
whole-blood samples collected via finger-stick and 
184 participants had plasma samples collected via 
venepuncture (figures 1, 2). Only the 158 participants who 
had samples available for all three assays were included 
in the analysis (figure 1). Of 208 participants with 
finger-stick capillary whole-blood test results available, 
24 (12%) participants had no plasma samples available. 
21 plasma samples could not be collected via venepuncture 
(eight due to poor venous access, ten patients refused to 
have venepuncture, three for other or not reported 
reasons) and six were not tested for reasons not provided. 
In participants who did not have a plasma test, but had 
available finger-stick capillary whole-blood test, 14 (58%) 
of 24 were detectable by Xpert HCV Viral Load testing. 
Of 158 participants with results for all three assays, 
eight participants were currently on HCV DAA therapy 
and were excluded from further analyses (figure 1).

In the final analysis population (n=150), the median age 
was 44 years (IQR 36–52), 130 (87%) were men, 98 (65%) 
had a history of injecting drug use, and 58 (39%) had 
injected drugs in the past month (table 1). Overall, 73 (53%) 
self-reported being HCV-negative and 38 (26%) had 

Figure 1: Study profile
DAA=direct-acting antivirals. HCV=hepatitis C virus. *Analysis was restricted to participants in which all three assays 
were available.

158 had results available for all three assays*

150 had results available for all three assays
(final analysis population)

8 excluded (currently on DAA therapy for HCV)

208 had available samples

210 enrolled

2 excluded (no sample available)

184 had venepuncture sample208 had finger-stick capillary
whole-blood sample

3 tests had an error
7 samples insufficient

volume
2 samples were opaque
1 sample haemolysed

171 had Abbott RealTime
testing

4 tests had an
 error

1 sample not tested
(reason unknown)

10 not tested
2 due to machine 

error
8 due to machine 

error due to 
motion in mobile 
van

24 not tested
8 poor venous access

10 refused venepuncture
6 no reason provided

179 had Xpert HCV Viral
Load testing

198 had Xpert HCV Viral Load
testing
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unknown HCV status (table 1). Overall, HCV RNA was 
detected by Xpert HCV Viral Load in 45 (30% [95% CI 
23–38]) of 150 participants.

Of the plasma samples tested, four (2%) of 184 samples 
did not provide a result on the Xpert HCV Viral Load assay 
due to error, and three (2%) of 174 samples did not provide 
a result on the Abbott RealTime HCV Viral Load assay due 
to error. In the 150 participants with samples available 
from all three assays, the sensitivity of the Xpert HCV Viral 
Load assay for HCV RNA detection in plasma collected by 
venepuncture was 100·0% (95% CI 92·0–100·0) and the 
specificity was 99·1% (95% CI 94·9–100·0; table 2). In 
the one plasma sample with a discrepant result for 
HCV RNA detection, the HCV RNA concentration was 
3 380 000 IU/mL when tested by the Xpert HCV Viral Load 
assay and undetectable when tested by the Abbott RealTime 
HCV Viral Load assay (table 2). When assessed in-house 
by a semi-quantitative TaqMan rtPCR assay, this plasma 
sample was confirmed to contain high concentrations of 
HCV RNA (indicating a false-negative result by the Abbott 
RealTime HCV Viral Load assay).

Of the 198 finger-stick capillary samples tested, two (1%) 
did not provide a result on the Xpert HCV Viral Load 
assay because of low sample volume in the cartridge. In 
the 150 participants with samples available from all 
three assays, the sensitivity of the Xpert HCV Viral Load 
assay for HCV RNA detection in samples collected by 
finger-stick capillary whole blood was 95·5% (95% CI 
84·5–99·4) and the specificity was 98·1% (95% CI 
93·4–99·8; table 2). In the four capillary whole-blood 
samples with discrepant results, two were detectable 
when tested by the Abbott RealTime HCV Viral Load 
assay (<12 IU/mL and 38 IU/mL), but undetectable when 
tested with the Xpert HCV Viral Load assay, and two were 
detectable when tested by the Xpert HCV Viral Load assay 
(<10 IU/mL and 7 686 000 IU/mL), but undetectable when 
tested with the Abbott RealTime assay.

The sensitivity of the Xpert HCV Viral Load assay 
for HCV RNA quantification in plasma collected by 
venepuncture was 97·7% (95% CI 87·7–99·9) and the 
specificity was 99·1% (95% CI 94·9–100·0; table 3). In the 
one plasma sample with a discrepant result for HCV RNA 
quantification, the HCV RNA concentration was less than 
10 IU/mL (target detected, but not quantifiable) when 
tested by the Xpert HCV Viral Load assay and 38 IU/mL 
when tested by the Abbott RealTime Viral Load assay.

The sensitivity of the Xpert HCV Viral Load assay 
for HCV RNA quantification in samples collected 
by finger-stick capillary whole blood was 97·7% 
(95% CI 87·7–99·9) and the specificity was 99·1% 
(95% CI 94·9–100·0; table 3). Two samples had 
discrepant results for HCV RNA quantification with 
finger-stick capillary whole blood. In the first sample 
with a discrepant result, the HCV RNA concentration 
was 7 686 000 IU/mL when tested by the Xpert HCV Viral 
Load assay and undetectable when tested by the Abbott 
RealTime assay. In the second sample with a discrepant 

result, the HCV RNA concentration was undetectable 
when tested by the Xpert HCV Viral Load assay and 
38 IU/mL when tested by the Abbott RealTime assay.

Participants (n=150)

Gender

Male 130 (87%)

Female 19 (13%)

Transgender 1 (1%)

Age (years) 44 (36–52)

History of ever injecting drugs

No 52 (35%)

Yes 98 (65%)

Injecting drug use in the past month

No 83 (55%)

Yes (less than weekly) 22 (15%)

Yes (more than weekly, but not daily) 20 (13%)

Yes (daily or more) 16 (11%)

Unknown 9 (6%)

Opioid substitution therapy

No 92 (61%)

Yes (previously) 17 (11%)

Yes (currently) 41 (27%)

Self-reported HCV status

Negative 73 (53%)

Positive 39 (28%)

Unknown 38 (26%)

Fibrosis stage

F0–1 104 (69%)

F2 22 (15%)

F3 6 (4%)

F4 11 (7%)

Not available 7 (5%)

Data are n (%) or median (IQR). HCV=hepatitis C virus.

Table 1: Participant characteristics

Figure 2: Number of samples tested with each assay for detection of HCV 
RNA (n=208) 
Overlap of circles indicates common samples that were tested using the three 
methods. HCV=hepatitis C virus.

Abbott RealTime (venepuncture)

Expert HCV Viral Load
(venepuncture)

Xpert HCV Viral Load
(finger-stick capillary whole blood)

12 

158 

4 8 

1 

24 1 
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As shown by the Bland–Altman plot analysis (figure 3A), 
HCV RNA concentrations detected by the Xpert HCV 
Viral Load assay in venepuncture-collected plasma were a 
mean of 0·04 (SD 0·16) log10 IU/mL higher than those 
measured by the Abbott RealTime Viral Load assay. The 
limits of agreement indicate that 95% of the differences 
between Xpert HCV Viral Load assay and the Abbott 
RealTime Viral Load assay are between –0·28 and 
0·35 log10 IU/mL. The HCV RNA concentrations detected 
by the Xpert HCV Viral Load assay in finger-stick capillary 
whole blood were a mean 0·03 (SD 0·27) log10 IU/mL 
lower than those measured by the Abbott RealTime HCV 
Viral Load assay (figure 3B). The limits of agreement 
indicate that 95% of the differences between Xpert HCV 
Viral Load assay and the Abbott RealTime Viral Load 
assay are between –0·57 and 0·51 log10 IU/mL.

In the eight participants currently on HCV therapy, the 
sensitivity of the Xpert HCV Viral Load assay in plasma 
collected by venepuncture for HCV RNA detection was 
100·0% (95% CI 47·8–100·0) and the specificity was 
100·0% (95% CI 29·2–100·0). The sensitivity for HCV 
RNA quantification in those patients was 100·0% 
(95% CI 39·8–100·0) and the specificity was 100·0% 
(95% CI 39·8–100·0). In patients on DAA therapy, the 
sensitivity of the Xpert HCV Viral Load assay in samples 

collected by finger-stick capillary whole blood for HCV RNA 
detection was 100·0% (95% CI 47·8–100·0) and specificity 
was 100·0% (95% CI 29·2–100·0), and for HCV RNA 
quantification sensitivity was 80·0% (95% CI 28·4–99·5) 
and the specificity was 100·0% (95% CI 29·2–100·0). In the 
only sample with a discrepant result in these patients, the 
HCV RNA concentration was 220 IU/mL when tested by 
the Xpert HCV Viral Load assay by finger-stick capillary 
whole blood, and detectable but un quantifiable (<12 IU/mL), 
when tested by the Abbott RealTime assay.

No adverse events caused by the index test or the 
reference standard were observed.

Discussion
In this study, we showed good sensitivity and specificity 
of the Xpert HCV Viral Load test for HCV RNA detection 
in capillary whole blood collected by finger-stick and 
plasma collected by venepuncture compared with the 
Abbott RealTime HCV Viral Load RNA assay in people 
attending drug health and homelessness services in 
Australia. The major advance of this point-of-care assay 
over previous antibody tests, which only indicate HCV 
exposure, is the ability to detect active HCV infection. 
These findings also provide support for further evaluation 
of the Xpert HCV Viral Load test for HCV RNA detection 
by finger-stick whole-blood collection as a strategy 
to improve linkage to on-site HCV testing, care, and 
treatment, by simplifying sample collection.

Although there were four discrepant results when 
comparing the Xpert HCV Viral Load test for HCV RNA 
detection by finger-stick whole-blood collection with the 
Abbott RealTime HCV Viral Load assay, most discrepancies 
would not have been clinically meaningful. In the 
discordant result with undetectable HCV by Abbott 
RealTime HCV Viral Load and high HCV RNA levels by 
the Xpert HCV Viral Load test, high plasma HCV RNA 
levels were confirmed using an in-house semi-quantitative 
RNA assay, suggesting a false-negative result. Also, with 
the three other discrepant results, RNA was undetectable 
by one assay and detectable, but not quantifiable in two 
cases or detectable at very low levels (38 IU/mL) and 
undetectable. Our results are consistent with previous 
studies comparing the Xpert HCV Viral Load test for HCV 
RNA detection by whole-blood collection with the Abbott 
RealTime HCV Viral Load assay.30,31 Additionally, only 1% 
of samples tested did not provide a result on the Xpert 
HCV Viral Load assay because of low sample volume in 
the cartridge (all sample volumes <100 μL were recorded). 
Although several finger-stick and oral fluid rapid diagnostic 
tests for HCV antibody testing are available, these tests 
only measure HCV antibodies (previous exposure) and not 
HCV RNA (active infection), and vary in sensitivity 
(79–97%) and specificity (80–100%).21–25 The future role of 
quantitative HCV RNA data in clinical management 
remains uncertain; however, the Xpert HCV Viral Load 
assay showed strong agreement with the Abbott RealTime 
HCV Viral Load assay with 0·3 log10 IU/mL or lower 

Detected Undetected Total

Xpert HCV Viral Load (plasma) 

Detected 44 1 45

Undetected 0 105 105

Total 44 106 150

Xpert HCV Viral Load (finger-stick capillary whole blood)

Detected 42 2 44

Undetected 2 104 106

Total 44 106 150

Xpert HCV Viral Load assay lower limit of detection 10 IU/mL; Abbott RealTime 
lower limit of detection 12 IU/mL. HCV=hepatitis C virus. 

Table 2: Sensitivity and specificity of the Xpert HCV Viral Load assay for 
HCV RNA detection compared with the Abbott RealTime assay 

Quantifiable Unquantifiable Total

Xpert HCV Viral Load (plasma)

Quantifiable 42 1 43

Unquantifiable 1 106 107

Total 43 107 150

Xpert HCV Viral Load (finger-stick capillary whole blood)

Quantifiable 42 1 43

Unquantifiable 1 106 107

Total 43 107 150

Xpert HCV Viral Load assay lower limit of detection 10 IU/mL; Abbott RealTime 
lower limit of detection 12 IU/mL. HCV=hepatitis C virus. 

Table 3: Sensitivity and specificity of the Xpert HCV Viral Load assay for 
HCV RNA quantification compared with the Abbott RealTime assay
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difference between 95% limits of agreement of all 
measurements across all concentrations tested. However, 
more data are needed to establish the degree of agree ment 
at low concentrations to assess the implications for patients 
who are on treatment or who have been recently infected. 
To our knowledge, this is the first evaluation of an on-site 
point-of-care finger-stick capillary whole-blood collection 
test for HCV RNA detection in a clinical setting. The 
results from this study are encouraging, given that the 
performance of rapid diagnostic tests in clinical settings is 
poorer than in the laboratory.21–25 As such, this study is 
novel and adds considerably to the literature in this area.

Sensitive HCV RNA testing of whole blood collected by 
finger-stick is particularly appropriate for populations with a 
high prevalence of HCV infection, such as people attending 
drug-related health services (eg, drug and alcohol clinics, 
needle and syringe programmes), and homelessness 
services. First, people who inject drugs often have poor 
venous access as a result of injecting, making the collection 
of blood via venepuncture very difficult. In this study, 
24 (12%) participants either refused to have a venepuncture 
blood sample collected or could not undergo venepuncture 
because of poor venous access. Of those who were tested for 
HCV RNA on whole blood collected by finger-stick, 58% had 
detectable HCV RNA. Second, data have shown that on-site 
HCV testing with integrated care improves linkage to HCV 
care.10 Given that HCV testing and diagnosis remains 
inadequate in many countries worldwide,5 novel strategies 
to improve testing are needed, particularly in people who 
inject drugs and marginalised populations.

This study has several limitations. Although we 
acknowledge that the sample size is a limitation, the 
sensitivity and specificity in this study was good. However, 
validation studies are needed to further evaluate the 
performance of this assay in different settings and 
populations (eg, patients given DAA therapy, those with a 
sustained virological response, or those with HIV/HCV 
co-infection). Further studies to assess the reproducibility 
of the outcomes observed in this study are crucial. As is 
common with observational cohort studies, a selection 
bias in participants enrolled in this study is possible 
(particularly those more engaged in health services and 
perhaps those more likely to be HCV RNA negative). This 
bias could have led to a greater sensitivity and specificity 
than might be observed in a population with a higher 
HCV RNA prevalence. The time to result was 108 min, 
which is not ideal. However, a modified assay Xpert HCV 
Viral Load assay is under development with a time to 
result of 60 min. This shorter time to result should 
improve the use of this assay by allowing testing and 
diagnosis in a single visit. Further research is also needed 
to evaluate the cost-effectiveness of Xpert HCV Viral Load 
testing in different settings. However, given the paucity of 
data on point-of-care assays for the detection of HCV 
RNA, a finger-stick HCV RNA test might prove to be an 
important tool for improving HCV testing or diagnosis, 
particularly in people who inject drugs.

In conclusion, our data show good sensitivity and 
specificity of the Xpert HCV Viral Load test for HCV RNA 
detection by finger-stick capillary whole-blood-collection 
assay in people attending drug health and homelessness 
services. The Xpert HCV Viral Load test with finger-stick 
capillary whole-blood collection should be further 
evaluated as a potential assay to screen for HCV RNA 
detection, especially in settings with high HCV prevalence 
or in services for people who inject drugs (eg, drug and 
alcohol clinics and needle and syringe programmes). This 
study highlights the importance of further assay 
development for the rapid detection of HCV RNA to 
improve testing, diagnosis, linkage to care, and DAA 
therapy in people living with HCV worldwide, particularly 
in people who inject drugs.
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Figure 3: Bland–Altman bias plot of differences
(A) Xpert HCV Viral Load assay for HCV RNA detection in plasma samples 
compared with the Abbott RealTime assay in plasma (one discrepant undetectable 
result excluded from analysis); n=149, bias –0·0357, 95% limits of agreement 
–0·28 to 0·35. (B) Xpert HCV Viral Load assay for HCV RNA detection in finger-stick 
capillary whole-blood samples compared with the Abbott RealTime assay in 
plasma (one discrepant undetectable result excluded from analysis); n=149, bias 
–0·0028, 95% limits of agreement –0·57 to 0·51. HCV=hepatitis C virus.
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