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Abstract 

Background  Hepatitis C Virus (HCV) is a public health threat which contributes substantially to the global burden of 
liver disease. There is much debate about effective approaches to scaling up diagnosis of HCV among risk groups. Tay-
side, a region in the East of Scotland, developed low-threshold community pathways for HCV to lay the foundations 
of an elimination strategy. In this retrospective study, we sought to: quantify the contribution of community pathways 
to increasing HCV diagnosis; understand if shifting diagnosis to community settings led to a higher proportion of 
individuals tested for HCV being actively infected; and describe functional characteristics of the care pathways.

Methods  Descriptive statistics were used to for analysis of routinely-collected HCV testing data from 1999 to 2017, and a 
review of the development of the care pathways was undertaken. Community-based testing was offered through general 
practices (GP); nurse outreach clinics; prisons; drug treatment services; needle and syringe provision (NSP) sites; commu-
nity pharmacies; and mosques.

Results  Anti-HCV screening was undertaken on 109,430 samples, of which 5176 (4.7%) were reactive. Of all samples, 
77,885 (71.2%) were taken in secondary care; 25,044 (22.9%) in GPs; 2970 (2.7%) in prisons; 2415 (2.2%) in drug ser-
vices; 753 (0.7%) in NSPs; 193 (0.2%) pharmacies; and 170 (0.1%) in mosques. The highest prevalence of HCV infection 
among those tested was in NSP sites (26%), prisons (14%), and drug treatment centres (12%).

Conclusions  Decentralised care pathways, particularly in harm reduction and other drug service settings, were key 
to increasing diagnosis of HCV in the region, but primary and secondary care remain central to elimination efforts.
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Background
Hepatitis C Virus (HCV) is a public health threat which 
contributes substantially to the global burden of liver dis-
ease. Approximately 58 (95%CI 46–76) million people 
are estimated to be chronically infected with HCV, with 
as many as 1.5 (1.1–2.6) million incident infections each 
year, and 290,000 (95%CI 230–580) people dying annu-
ally consequent to HCV-related causes [1]. Following 
the availability of safe and highly effective Direct Acting 
Antiviral (DAA) treatment for HCV, elimination of the 
infection as a public health threat became a tangible goal 
and the World Health Organization, in 2016, released 
an implementation strategy designed to facilitate this, 
underpinned by an approach of improving access to HCV 
diagnosis and treatment for key populations using novel 
strategies [2]. More recently published WHO guidelines 
have explicitly supported task-shifting of HCV diagnosis 
and management into decentralised, community envi-
ronments, to further enfranchise infected individuals 
into the HCV care cascade [3].

Scotland rapidly adopted the WHO elimination aims, 
seeking to achieve it – defined as no greater than 1 in 
1000 people chronically infected with HCV – by 2024, 
six years prior to the WHO target [4]. Concurrent to the 
rapid adoption of this new approach, underpinned by a 
community-embedded care ethos, and access to safe, 
effective, DAAs, National Health Service (NHS) Tayside, 
a large health board in the East of Scotland, initiated a 
natural experiment of diagnosis and treatment of HCV 
with the aim of facilitating elimination of HCV as a pub-
lic health threat in the region [5]. Initial results from the 
treatment phase of this work suggested the programme 
had achieved its aims of diagnosing and treating most 
chronically infected People Who Inject Drugs (PWID) in 
the area, who represented the primary infected popula-
tion [6]. Prior to this treatment phase (2017–20), multiple 
decentralised diagnostic care pathways were iteratively 
developed to improve outreach to potentially infected 
individuals in the region.

Given the drive for elimination has generated much 
debate about how to deliver on the WHO aim to diag-
nose a least 90% of HCV-infected people, particularly 
in contexts where prevalence is not high enough to jus-
tify population-level screening, and the substantial gaps 
that remain in closing the diagnosis gap in HCV [7], we 
sought to quantify the relative contributions of multiple 
targeted community pathways to HCV diagnostic access 
in Tayside over time. The aim of this analysis is to provide 
a useful description of an effective combination of care 
pathways to diagnose HCV infection in a typical high-
income Western population, and therefore aid others 
aiming to take a similar public health approach. Specifi-
cally, this study aims to: quantify the relative contribution 

of community care pathways to increasing HCV diag-
nosis in Tayside from 1999 to 2017; understand if shift-
ing diagnosis from tertiary to community settings led to 
a higher proportion of individuals tested for HCV being 
actively infected; and describe both the evolution, and 
the functional aspects, of the pathways and environments 
they were embedded in over the study period.

Methods
Study setup
This study is described on clinicaltrials.gov 
(NCT03513796, registered 02/05/2018). Ethical approval 
was received from West of Scotland Research Ethics 
Committee (18/WS/0035). The study was co-sponsored 
by University of Dundee and Tayside Health Board 
(2016CO01). Caldicott Guardian approval – a proce-
dure that ensures the protection and appropriate use of 
patient-identifiable data – was received for data access 
(IGTCAL4762), which was retrieved from NHS Tay-
side HCV clinical databases and NHS Tayside Virology 
department.

Measures
This was a retrospective analysis using routinely col-
lected clinical data. Individuals were differentiated using 
their Community Health Index (CHI) number, a unique 
identifier allocated to every registered NHS patient in 
Scotland, where available. De-identified data were stored 
using Microsoft Excel 2013 and held on secure servers 
with controlled access. The following data were collected: 
CHI (where available); testing source and testing year; 
and results of anti-HCV and HCV RNA testing.

Study setting
Tayside is a defined geographic region in the East of 
Scotland with a population of approximately 416,000 
people. Residents’ health needs are served by NHS 
Scotland, which is free-of-charge at the point of deliv-
ery. The region is demographically and socio-economi-
cally diverse; home to some of the wealthiest, and most 
deprived, areas of Scotland. Since 2004, blood-borne 
virus (BBV) services have been led regionally through a 
Managed Care Network (MCN), which brings together 
NHS services, the charity sector, higher education, and 
partners from governmental and third-sector agencies, to 
enable a multi-dimensional approach to service delivery 
[8]. Previous analyses have demonstrated this approach – 
paired with the introduction of Dried Blood Spot (DBS) 
sampling for HCV – increased access to HCV care and 
reduced all-cause mortality in the HCV-infected popu-
lation in Tayside [9]. The region had a historically high 
burden of chronic HCV, consequent to the prevalence of 
IDU and absence of primary prevention measures [10].
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Care pathways
As mentioned, the viral hepatitis service, and the care 
pathways its activities are administered through, were 
iteratively developed, concurrent to evolving local 
research, and wider diagnostic, and therapeutic advances 
(Fig.  1), primarily DBS sampling and access to DAAs, 
which enfranchised a wider pool of testers and prescrib-
ers [8, 9, 11–16].

Over the course of the study period, given the large 
sub-population of Pakistani descent in Dundee, among 
whom there is likely to be a proportionately higher preva-
lence of HCV, a time-limited outreach pathway was also 
delivered through local mosques (Fig. 1) which included 
several awareness raising events and testing and prescrib-
ing pop-up clinics [17, 18].

At the end of the study period, immediately prior to 
the treatment scaleup phase among PWID in Tayside 
(reported elsewhere) [6], HCV testing and treatment 
with DAAs was available through primary care/second-
ary care; drug treatment services; needle and syringe 
provision (NSP) sites, community pharmacies; and the 
prison estate, aligned with national guidelines [19]. The 
functional features of these pathways are outlined in 
Fig. 2. In the primary/secondary care interface pathway, 
conventional phlebotomy is undertaken by general prac-
tice staff, who target those with identified risk factors 
for infection (e.g. known IDU; historic blood transfu-
sion; migration from a high prevalence country; infection 
with other BBVs; needle-stick injuries; unsafe tattooing), 
with onward referral to secondary care [19]. Addition-
ally, since 2015, individuals with elevated liver function 

tests identified through GP testing, undergo automatic 
HCV screening using the same sample [20]. In com-
munity pharmacies, pharmacists test Opioid Agonist 
Therapy (OAT) clients for HCV using DBS sampling and 
can prescribe DAAs either as an independent prescriber 
or through a Patient Group Direction (PGD). In drug 
treatment centres, clients are offered routine testing by 
conventional or DBS sampling by support workers and 
nursing staff; those who are independent prescribers can 
prescribe DAAs, others can refer into a central Multi-
Disciplinary Team (MDT) for further management. In 
prisons, opt-out testing for HCV is in place using con-
ventional and DBS methods, with independent prescrib-
ing available on site. Complex cases can be referred to 
MDT for discussion. Similarly, in NSPs, support workers 
and nursing staff offer testing with on-site prescribing 
with MDT support.

Statistics
Descriptive statistics to derive counts and proportions 
were undertaken using IBM Statistical Product and 
Service Solutions (SPSS) 22. Figures were created with 
Microsoft Excel 2013.

Results
From 1999 to 2017 inclusive, 109,430 samples of any 
type were screened for HCV antibodies, of which 5176 
(4.7%) were reactive. A total of 16,205 samples were 
screened for HCV RNA, of which 7332 (45%) had HCV 
RNA above the limit of detection (10 IU/mL). Note, these 
figures include repeat samples. Of all anti-HCV samples 

Fig. 1  Chronological development of community pathways in Tayside, 1999–2017. Abbreviations: GP, general practitioner; MCN, managed care 
network; DBST, dried blood spot testing; MDT, multi-disciplinary team; SHBBVF, Sexual Health & Blood-borne Virus Framework; DAA, direct acting 
antivirals



Page 4 of 9Robinson et al. BMC Public Health           (2023) 23:54 

processed, 77,885 (71.2%) were administered across 432 
secondary care environments (a diverse range of wards 
and specialities); 25,044 (22.9%) were undertaken in 120 
GP practices (many no longer operating); 2970 (2.7%) 
were done within three prisons; 2415 (2.2%) within three 
drug treatment services; 753 (0.7%) within NSP sites; 

193 (0.2%) in 25 community pharmacies; and 170 (0.1%) 
within three mosques.

Anti-HCV and HCV RNA detection varied over time, 
with the absolute quantity of tests undertaken increas-
ing following the introduction of the MCN struc-
ture in 2004 with related nurse- and pharmacist-led 

Fig. 2  Functional aspects of care pathways for hepatitis c virus, NHS Tayside, 2017. Abbreviations: HCV, hepatitis c virus; PWID, people who inject 
drugs; IEPS; injection equipment provision sites, otherwise known as needle and syringe provision (NSP) sites; DBS, dried blood spot

Fig. 3  Annual trends in hepatitis c virus testing and test reactivity from 1999 to 2019, NHS Tayside. Abbreviations: GP, general practitioner; NSPs, 
needle and syringe provision sites; AB, antibody; HCV, hepatitis c virus; RNA, ribonucleic acid
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community approaches over time (Fig.  3). When 
assessing the contribution of HCV diagnosis within 
community pathways relative to conventional care 
environments, a temporal increase in the proportion 
of testing was observed. This was more pronounced for 
RNA testing, compared to anti-HCV screening (Fig. 4) 
– alongside an increasing proportion of all tests occur-
ring in community environments – which reflects the 
growing monitoring and management of HCV treat-
ment in community settings over time.

To understand whether each pathway was reach-
ing the population intended, HCV RNA detection, as 
a proportion of anti-HCV tests undertaken, was cal-
culated. The highest raw quantity of individuals were 
diagnosed in primary and secondary care, followed by 
prisons, drug treatment services, NSPs, pharmacies, 
and lastly the time-limited mosque outreach pathway 
(Fig. 5). However, the highest proportionate prevalence 
of active infections were all observed in community 
pathways, and found to be particularly pronounced in 
NSPs, prisons and drug treatment centres.

The total number of HCV diagnoses of any aetiology 
– including those who may have migrated from Tayside, 
been transiting through local prisons, or subsequently 
died – over the study period sums to 2348; of those, 1419 
(60.4%) diagnoses occurred in conventional primary or 
secondary care settings, whilst 929 (39.6%) occurred in 
decentralised community-embedded pathways.

Discussion
This retrospective study of routinely collected HCV 
testing data spanning a 19-year period has illustrated a 
substantial increase in volume, access to testing for, and 
attendant diagnosis of, HCV concurrent to multiple ser-
vice developments over time. Testing activity peaked 
around the 2014–16 period, immediately prior to Tay-
side’s HCV treatment scale-up phase among PWID. 
Screening within the conventional healthcare pathways 
– primary and secondary care – showed a large volume 
of testing without a corresponding large proportion of 
cases diagnosed which suggests these pathways were not 
effectively reaching the primarily infected population 

Fig. 4  Trends in HCV antibody and RNA testing demonstrating increasing contribution of newly-established community pathways of care 
in management of HCV diagnosis and treatment, Tayside, 1999–2017. Abbreviations: Pri/Sec, primary and secondary care pathways; Comm, 
community pathways; RNA, ribonucleic acid; Ab, antibody. Note: Greyscale shaded area shows proportion of all tests (Ab and RNA) in conventional 
or community setting
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which, in Tayside, is known to be PWID [10]. Through 
developing community pathways embedded within envi-
ronments frequently accessed by PWID, Tayside has 
been able to bring targeted low-threshold diagnosis to 
most HCV-infected people in the region, thereby effec-
tively laying the foundations for work which was recently 
shown to have led to the substantive elimination of HCV 
as a public health threat in the area [6, 21].

The community diagnostic pathways, as described 
(Fig. 2), represent a long-term coordinated regional strat-
egy with an emphasis on bringing HCV care to where 
people are, to close the gaps in access to testing and 
onward care for those most at risk. Pre-dating the formal 
endorsement of a task-shifting approach to HCV by the 
WHO [1, 2], many of the pathways described here began 
life as collaborative research studies. In NSPs, diagnosis 
and treatment with Pegylated-interferon (Peg-IFN) was 
offered to service clients, which showed that it was fea-
sible to deliver even arduous older therapies to actively-
injecting PWID, many of whom reported no fixed abode, 
with high treatment completion rates [11]. This led to a 
subsequent DAA-based trial which was similarly suc-
cessful and the adoption of the pathway as standard care 
within the wider Tayside portfolio [22, 23]. Within phar-
macies, initial research indicated opioid agonist therapy 
(OAT) clients preferred to access HCV care in their 

community pharmacy, which led to feasibility studies of 
DBS testing in this setting – an effective approach – and 
subsequent trials which demonstrated pharmacist-led 
HCV testing and treatment resulted in OAT clients being 
twice as likely to agree to a test, 88% more likely to initi-
ate treatment, and twice as likely to achieve a cure [12, 
13, 15, 16, 24]. This pathway was later developed further 
by offering point-of-care RNA testing, which was also 
shown to be effective, and pharmacies now form a core 
stream within the pathway portfolio in Tayside [25, 26]. 
Drug treatment and prison pathways were collaboratively 
developed through partnerships formed in the MCN, 
which involved training both non-specialist healthcare, 
and non-healthcare, staff to test and refer for HCV using 
DBS sampling, and concurrent to the evidence generat-
ing processes undertaken within other pathways.

It is noteworthy that the absolute quantity of HCV 
testing undertaken increased with the addition of each 
new pathway (Fig. 3). We believe that widening the pool 
of diagnostic avenues ameliorated previously identi-
fied disparities in geographic access to care in Tayside 
[27]. Interestingly, as the community pathways became 
functional over time, the rates of HCV screening and 
diagnosis in the primary/secondary care pathway did 
not attenuate substantially. The proportion of all test-
ing attributed to community pathways, which grew over 

Fig. 5  Number of individuals with detectable HCV RNA across each pathway from 1999 to 2017 in Tayside with estimates of proportionate levels 
of HCV RNA positivity relative to total number of anti-HCV tests administered in each pathway. *Actively infected individuals as a proportion of all 
anti-HCV tests administered. Notes: Blue bars are number of actively infected individuals diagnosed in each pathway over the study period. Yellow 
dots are proportion of actively infected individuals relative to number of anti-HCV screening tests undertaken in that pathway in the study period. 
Numerous/denominators are as follows: primary care (n = 718/24,969); secondary care (n = 701/77,885); drug treatment services (n = 280/2415); 
pharmacies (n = 22/193); NSPs (n = 193/753); prisons (n = 428/2970); mosques (n = 6/177). Important: total diagnosed sums to 2348. This is all 
individuals including those who may have migrated from Tayside, been transiting through local prisons, or become otherwise ineligible for onward 
treatment locally. Abbreviations: NSPs, needle and syringe provision sites
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time (Fig.  4), more substantially for RNA testing, sug-
gests that the primary/secondary care axis and the com-
munity pathways were reaching diverging populations 
over the study period. The high RNA positivity relative 
to all anti-HCV testing (Fig.  5) in community pathways 
compared to conventional care supports this inference, 
with proportionally more individuals testing positive in 
pathways accessed by PWID. This aligns with approaches 
taken elsewhere, for example in Georgia where a national 
elimination scheme implemented via NSPs, prisons, and 
homeless shelters, has improved diagnosis and treatment 
of HCV among PWID, the primary infected population 
[28], and in Iceland where devolved HCV care pathways, 
for example through prisons and homeless shelters in 
addition to conventional care, have led to the effective 
elimination of HCV as a public health threat in an epi-
demic characterised, like Tayside’s, by IDU [29].

Recent work has demonstrated a close relationship 
between decreasing prevalence and reducing incidence 
of HCV, with prevalence measurements being a more 
practical approach to take [30]. Assuming a historic 
Scottish chronic HCV population prevalence of approxi-
mately 0.5–0.6% is reflective of the epidemic in Tayside 
[4] – albeit the primary risk factor for infection locally is 
IDU, meaning the actual prevalence may not track this 
older national estimate – around 2000–2500 individu-
als could have been infected with HCV locally over the 
study period. Based on this estimate, notwithstanding its 
limitations, the total number of diagnoses made over the 
study period is suggestive that Tayside has made substan-
tial inroads to diagnosing HCV at the population level 
through the regional matrix of diagnostic pathways. In 
light of recent figures which demonstrate most countries 
are not progressing well towards elimination by 2030 
due to bottlenecks in linkage to diagnosis and onward 
care [31], we would suggest that the multi-agency, inte-
grated approach which shifted the majority of diagnostic 
activities out of hospital settings and into community set-
tings can be an effective strategy. This would align well 
with any planned regional micro-elimination approach, 
recently demonstrated to be effective in linking critical 
risks groups to HCV cure [32, 33].

This study has multiple limitations. First, the use of 
routine administrative healthcare data is open to biases 
and potential errors, including mischaracterisation at 
input and linkage problems [34]. We tried to ameliorate 
these where possible by using CHI numbers, minimis-
ing the data collected at the patient level, and manually 
investigating discrepancies where possible. Given the 
sample size, however, we cannot offer complete certainty 
regarding potential errors or biases relating to the qual-
ity of the data, including possible duplicate entries due 
to missing CHI numbers. Further, it was not possible to 

link all tests to individuals, so in the primary analysis the 
results reported likely include re-sampling of the same 
individual(s) (e.g., on-treatment response check, end of 
treatment). The likelihood of re-sampling was lower for 
certain pathways (primary/secondary care, mosque) rela-
tive to others where it was higher (prisons, NSPs, drug 
treatment centres, pharmacies), due to differences in risk 
and the way treatment delivery changed over time. The 
proportion of all tests conducted in pathways with lower 
likelihood of resampling (94.2%) relative to those with 
higher likelihood (5.8%) suggests the overall proportion 
of duplicates is likely to be low. Coupling this likelihood 
with the main analysis focussing on assessing the intro-
duction of testing in novel environments, rather than on 
individual outcomes, we do not feel the risk of repeat test-
ing negatively impacts the overall message of the manu-
script. Beyond this, some individuals could have been 
diagnosed prior to 1999, but been counted as diagnoses 
in subsequent years. In applying the national prevalence 
estimate to Tayside in the Discussion, we acknowledge 
this is a crude approach; work with linked administrative 
datasets to quantify the actual prevalence and incidence 
of HCV in Tayside is forthcoming to address this limita-
tion. Therefore, we have been purposefully cautious in 
interpreting this. Finally, we have not undertaken a cost-
efficacy analysis with respect to offering testing within 
each of these pathways. This work is the focus of dedi-
cated ongoing research which will be reported as part of 
a wider analysis using comparator regions [5].

Conclusions
From 1999 to 2017, NHS Tayside iteratively developed 
and implemented novel decentralised HCV care path-
ways in low-threshold environments which improved 
access to HCV diagnosis for the primary affected popu-
lation in the region. This strategy appears to have been 
effective in helping services to reach HCV-infected indi-
viduals who had previously not been engaged by con-
ventional health services. Other districts in high-income 
Western settings might consider a similar approach as 
part of an elimination strategy to improve diagnostic out-
reach, where the HCV epidemic is characterised by risk 
related to IDU.

Abbreviations
BBV	� Blood-borne Virus
CHI	� Community Health Index
DAA	� Direct Acting Antiviral
DBS	� Dried Blood Spot
HCV	� Hepatitis C Virus
IDU	� Injection Drug Use
IU/mL	� International Units per millilitre
MCN	� Managed Care Network
MDT	� Multidisciplinary Team
NHS	� National Health Service



Page 8 of 9Robinson et al. BMC Public Health           (2023) 23:54 

NSP	� Needle and Syringe Provision
OAT	� Opioid Agonist Therapy
Peg-IFN	� Pegylated Interferon
PGD	� Patient Group Direction
PWID	� People Who Inject Drugs
SPSS	� Statistical Product and Service Solutions

Acknowledgements
Not applicable.

Authors’ contributions
ER designed the study; collected the data; performed the analysis; and 
contributed to the first draft of the manuscript. CJB co-drafted the first version 
of the manuscript and data visualisation, and finalised subsequent versions of 
the manuscript. JC contributed to the first draft of the manuscript. AR, LJB, SKI, 
JT, and IM contributed to subsequent drafts of the manuscript. DG, SJH, MH, 
JFD conceptualised the development of the research; provided senior supervi-
sion of the research; and contributed to subsequent drafts of the manuscripts. 
The author(s) read and approved the final manuscript.

Authors’ information
Not applicable.

Funding
Funding to support this study was provided by Gilead Sciences (IN-UK-
342-D004). The study also benefitted indirectly from funding provided by the 
National Institute for Health Research (NIHR) Programme Grants for Applied 
Research programme (Grant Reference Number RP-PG-0616-20008). The views 
expressed are those of the author(s) and not necessarily those of the NIHR or 
the Department of Health and Social Care.

Availability of data and materials
The data supporting this study were obtained from routinely updated NHS health 
records in line with approval granted by the NHS Caldicott Guardian. The individu-
als to whom the data pertains did not explicitly consent to its use for research pur-
poses. Therefore, it is not possible for the authors to share this data. Nevertheless, 
interested parties may submit requests for relevant data to NHS Tayside Information 
Governance by email on: infor​matio​ngove​rnance.​taysi​de@​nhs.​scot.

Declarations

Ethics approval and consent to participate
All methods were carried out in accordance with relevant guidelines and 
regulations. Ethical approval was obtained from West of Scotland Research 
Ethics Committee (18/WS/0035). The study was co-sponsored by University of 
Dundee and Tayside Health Board (2016CO01). Caldicott Guardian approval 
was received for data access (IGTCAL4762). Informed consent was not sought 
at the individual level due to the nature of the study; this was approved by the 
West of Scotland Research Ethics Committee (18/WS/0035).

Consent for publication
Not applicable.

Competing interests
ER has no disclosures. JC has no disclosures. CJB has no disclosures. AR reports he 
has received research grants from Gilead, Bristol Myers Squibb, Abbvie and Roche 
and has received honorariums from Gilead and personal fees from Abbvie. LJB 
reports grants from NIHR during the conduct of the study. SKI has no disclosures. 
JT has served as a speaker, a consultant and an advisory board member for Abbvie, 
Bristol Myers Squibb, Gilead, Janssen, Merck Roche Sharp and Dohme and Roche. IM 
ER has no disclosures. DG ER has no disclosures. SJH reports honoraria from Gilead, 
unrelated to submitted work. MH has received unrestricted travel expenses and 
speaker fees for attending conferences and specialist meetings in last 5 years from 
Gilead and MSD. JFD declares research grants from AbbVie, Bristol-Myers Squibb, 
Gilead, Janssen, Merck Sharpe and Dohme and Roche and other research grants and 
honoraria for lectures form AbbVie, Abbott, Bristol-Myers Squibb, Gilead, Janssen, 
Merck Sharpe and Dohme and Roche, outside the submitted work.

Received: 2 September 2022   Accepted: 20 December 2022

References
	1.	 World Health Organization. Global Progress report on HIV, viral hepatitis 

and sexually transmitted infections, 2021: accountability for the Global 
Health sector strategies 2016–2021: actions for impact. Geneva: World 
Health Organization; 2021. p. 13. https://​www.​who.​int/​publi​catio​ns/i/​
item/​97892​40027​077. Accessed 12 July 2022

	2.	 World Health Organization. Global Health sector strategy on viral hepatitis 
2016–2021: towards ending viral hepatitis. Geneva: World Health Organization; 
2016. https://​apps.​who.​int/​iris/​handle/​10665/​246177. Accessed 12 July 2022

	3.	 World Health Organization. Updated recommendations on simplified 
service delivery and diagnostics for hepatitis C infection. Geneva: World 
Health Organization; 2022. https://​www.​who.​int/​publi​catio​ns/i/​item/​
97892​40052​697. Accessed 12 July 2022

	4.	 Health Protection Scotland. Scotland’s hepatitis C action plan: achieve-
ments of the first decade and proposals for a Scottish government strat-
egy for the elimination of both infection and disease. Glasgow: Health 
Protection Scotland; 2019. https://​hps-​beta.​azure​websi​tes.​net/​web-​resou​
rces-​conta​iner/​hepat​itis-c-​elimi​nation-​in-​scotl​and. Accessed 12 July 2022

	5.	 Hickman M, Dillon JF, Elliott L, et al. Evaluating the population impact 
of hepatitis C direct acting antiviral treatment as prevention for people 
who inject drugs (EPIToPe) - a natural experiment (protocol). BMJ Open. 
2019;9(9):e029538. https://​doi.​org/​10.​1136/​bmjop​en-​2019-​029538.

	6.	 Byrne CJ, Beer L, Inglis SK, et al. Real-world outcomes of rapid regional 
hepatitis C virus treatment scale-up among people who inject drugs in 
Tayside, Scotland. Aliment Pharmacol Ther. 2022;55(5):568–79. https://​doi.​
org/​10.​1111/​apt.​16728.

	7.	 Terrault NA. Hepatitis C elimination: challenges with under-diagnosis and 
under-treatment. F1000Res. 2019;8. https://​doi.​org/​10.​12688/​f1000​resea​
rch.​15892.1.

	8.	 Tait J, McIntyre P, McLeod S, Nathwani D, Dillon J. The impact of a man-
aged care network on attendance, follow-up and treatment at a hepatitis 
C specialist Centre. J Viral Hepat. 2009;17(10):698–704. https://​doi.​org/​10.​
1111/j.​1365-​2893.​2009.​01227.x.

	9.	 Tait J, Wang H, Stephens B, et al. Multidisciplinary managed care 
networks-life-saving interventions for hepatitis C patients. J Viral Hepat. 
2016;24(3):207–15. https://​doi.​org/​10.​1111/​jvh.​12633.

	10.	 Prevost TC, Presanis AM, Taylor A, et al. Estimating the number of people 
with hepatitis C virus who have ever injected drugs and have yet to be 
diagnosed: an evidence synthesis approach for Scotland. Addiction. 
2015;110(8):1287–300. https://​doi.​org/​10.​1111/​add.​12948.

	11.	 Schulkind J, Stephens B, Ahmad F, et al. High response and re-infection 
rates among people who inject drugs treated for hepatitis C in a com-
munity needle and syringe programme. J Viral Hepat. 2018;26(5):519–28. 
https://​doi.​org/​10.​1111/​jvh.​13035.

	12.	 Radley A, Melville K, Easton P, Williams B, Dillon J. ‘Standing outside the 
junkie door’—service users’ experiences of using community phar-
macies to access treatment for opioid dependency. J Public Health. 
2016;39(4):846–55. https://​doi.​org/​10.​1093/​pubmed/​fdw138.

	13.	 Radley A, Tait J, Dillon J. DOT-C: a cluster randomised feasibility trial evalu-
ating directly observed an t i-H C V therapy in a population receiving 
opioid substitute therapy from community pharmacy. Int J Drug Policy. 
2017;47:126–36. https://​doi.​org/​10.​1016/j.​drugpo.​2017.​05.​042.

	14.	 Radley A, Robinson E, Aspinall E, Angus K, Tan L, Dillon J. A systematic 
review and meta-analysis of community and primary-care-based hepa-
titis C testing and treatment services that employ direct acting antiviral 
drug treatments. BMC Health Serv Res. 2019;19(1). https://​doi.​org/​10.​
1186/​s12913-​019-​4635-7.

	15.	 Radley A, van der Pol M, Dillon J. Application of a discrete choice experi-
ment approach to support the design of a hepatitis C testing service in 
primary care. Int J Drug Policy. 2019;65:1–7. https://​doi.​org/​10.​1016/j.​
drugpo.​2018.​12.​008.

	16.	 Radley A, Melville K, Tait J, Stephens B, Evans J, Dillon J. A quasi-exper-
imental evaluation of dried blood spot testing through community 
pharmacies in the Tayside region of Scotland. Frontline Gastroenterol. 
2017;8(3):221–8. https://​doi.​org/​10.​1136/​flgas​tro-​2016-​100776.

	17.	 Al Kanaani Z, Mahmud S, Kouyoumjian S, Abu-Raddad L. The epidemiol-
ogy of hepatitis C virus in Pakistan: systematic review and meta-analyses. 
R Soc Open Sci. 2018;5(4):180257. https://​doi.​org/​10.​1098/​rsos.​180257.

	18.	 Jafferbhoy H, Miller M, McIntyre P, Dillon JF. The effectiveness of outreach 
testing for hepatitis C in an immigrant Pakistani population. Epidemiol 
Infect. 2011;140(6):1048–53. https://​doi.​org/​10.​1017/​s0950​26881​10015​2x.

informationgovernance.tayside@nhs.scot
https://www.who.int/publications/i/item/9789240027077
https://www.who.int/publications/i/item/9789240027077
https://apps.who.int/iris/handle/10665/246177
https://www.who.int/publications/i/item/9789240052697
https://www.who.int/publications/i/item/9789240052697
https://hps-beta.azurewebsites.net/web-resources-container/hepatitis-c-elimination-in-scotland
https://hps-beta.azurewebsites.net/web-resources-container/hepatitis-c-elimination-in-scotland
https://doi.org/10.1136/bmjopen-2019-029538
https://doi.org/10.1111/apt.16728
https://doi.org/10.1111/apt.16728
https://doi.org/10.12688/f1000research.15892.1
https://doi.org/10.12688/f1000research.15892.1
https://doi.org/10.1111/j.1365-2893.2009.01227.x
https://doi.org/10.1111/j.1365-2893.2009.01227.x
https://doi.org/10.1111/jvh.12633
https://doi.org/10.1111/add.12948
https://doi.org/10.1111/jvh.13035
https://doi.org/10.1093/pubmed/fdw138
https://doi.org/10.1016/j.drugpo.2017.05.042
https://doi.org/10.1186/s12913-019-4635-7
https://doi.org/10.1186/s12913-019-4635-7
https://doi.org/10.1016/j.drugpo.2018.12.008
https://doi.org/10.1016/j.drugpo.2018.12.008
https://doi.org/10.1136/flgastro-2016-100776
https://doi.org/10.1098/rsos.180257
https://doi.org/10.1017/s095026881100152x


Page 9 of 9Robinson et al. BMC Public Health           (2023) 23:54 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	19.	 Public Health Scotland. National Clinical Guidelines for the treatment of 
HCV in adults. Glasgow: Health Protection Scotland; 2018. https://​www.​
hps.​scot.​nhs.​uk/​web-​resou​rces-​conta​iner/​natio​nal-​clini​cal-​guide​lines-​for-​
the-​treat​ment-​of-​hcv-​in-​adults. Accessed 12 July 2022

	20.	 Macpherson I, Nobes J, Dow E, et al. Intelligent liver function testing: 
working smarter to improve patient outcomes in liver disease. J Appl Lab 
Med. 2020;5(5):1090–100. https://​doi.​org/​10.​1093/​jalm/​jfaa1​09.

	21.	 BBC News. NHS Tayside claims it has ‘effectively eliminated’ hepatitis C. 
2020. https://​www.​bbc.​co.​uk/​news/​uk-​scotl​and-​taysi​de-​centr​al-​53558​
315. Accessed 13 July 2022.

	22.	 Inglis SK, Beer LJ, Byrne C, et al. Randomised controlled trial conducted 
in injecting equipment provision sites to compare the effectiveness of 
different hepatitis C treatment regimens in people who inject drugs: 
a direct observed therapy versus fortnightly collection study for HCV 
treatment-ADVANCE HCV protocol study. BMJ Open. 2019;9(8):e029516. 
https://​doi.​org/​10.​1136/​bmjop​en-​2019-​029516.

	23.	 Beer L, Inglis S, Malaguti A, et al. Randomized clinical trial: direct-acting 
antivirals as treatment for hepatitis C in people who inject drugs: deliv-
ered in needle and syringe programs via directly observed therapy versus 
fortnightly collection. J Viral Hepat. 2022;29(8):646–53. https://​doi.​org/​10.​
1111/​jvh.​13701.

	24.	 Radley A, de Bruin M, Inglis SK, et al. Clinical effectiveness of pharmacist-
led versus conventionally delivered antiviral treatment for hepatitis C 
virus in patients receiving opioid substitution therapy: a pragmatic, 
cluster-randomised trial. Lancet Gastroenterol Hepatol. 2020;5(9):809–18. 
https://​doi.​org/​10.​1016/​S2468-​1253(20)​30120-5.

	25.	 Byrne C, Radley A, Inglis SK, et al. Reaching methadone users attending 
community pharmacies with HCV: an international cluster randomised 
controlled trial protocol (REACH HCV). BMJ Open. 2020;10(8):e036501. 
https://​doi.​org/​10.​1136/​bmjop​en-​2019-​036501.

	26.	 Byrne C, Radley A, Inglis S, et al. Reaching people receiving opioid agonist 
therapy at community pharmacies with hepatitis C virus: an international 
randomised controlled trial. Aliment Pharmacol Ther. 2022;55(12):1512–
23. https://​doi.​org/​10.​1111/​apt.​16953.

	27.	 Astell-Burt T, Flowerdew R, Boyle PJ, Dillon JF. Does geographic access to 
primary healthcare influence the detection of hepatitis C? Soc Sci Med. 
2011;72(9):1472–81. https://​doi.​org/​10.​1016/j.​socsc​imed.​2011.​02.​015.

	28.	 Stvilia K, Spradling PR, Asatiani A, et al. Progress in Testing for and Treat-
ment of Hepatitis C Virus Infection Among Persons Who Inject Drugs 
- Georgia, 2018. MMWR Morb Mortal Wkly Rep. 2019;68(29):637–41. 
https://​doi.​org/​10.​15585/​mmwr.​mm682​9a2.

	29.	 Olafsson S, Fridriksdottir RH, Love TJ, et al. Cascade of care during the first 
36 months of the treatment as prevention for hepatitis C (TraP HepC) 
programme in Iceland: a population-based study. Lancet Gastroenterol 
Hepatol. 2021;6(8):628–37. https://​doi.​org/​10.​1016/​S2468-​1253(21)​00137-0.

	30.	 Artenie A, Luhmann N, Lim A, et al. Methods and indicators to validate 
country reductions in incidence of hepatitis C virus infection to elimina-
tion levels set by WHO. Lancet Gastroenterol Hepatol. 2022;7(4):353–66. 
https://​doi.​org/​10.​1016/​s2468-​1253(21)​00311-3.

	31.	 Blach S, Terrault N, Tacke F, et al. Global change in hepatitis C virus 
prevalence and cascade of care between 2015 and 2020: a modelling 
study. Lancet Gastroenterol Hepatol. 2022;7(5):396–415. https://​doi.​org/​
10.​1016/​s2468-​1253(21)​00472-6.

	32.	 Lazarus JV, Safreed-Harmon K, Thursz MR, et al. The Micro-elimination 
approach to eliminating hepatitis C: strategic and operational considera-
tions. Semin Liver Dis. 2018;38(3):181–92. https://​doi.​org/​10.​1055/s-​0038-​
16668​41.

	33.	 Lazarus JV, Picchio CA, Byrne C, et al. A global systematic review of hepati-
tis C elimination efforts through micro-elimination. Semin Liver Dis. 2022. 
https://​doi.​org/​10.​1055/a-​1777-​6112.

	34.	 Hemkens L, Contopoulos-Ioannidis D, Ioannidis J. Routinely collected 
data and comparative effectiveness evidence: promises and limitations. 
Can Med Assoc J. 2016;188(8):E158–64. https://​doi.​org/​10.​1503/​cmaj.​
150653.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.hps.scot.nhs.uk/web-resources-container/national-clinical-guidelines-for-the-treatment-of-hcv-in-adults
https://www.hps.scot.nhs.uk/web-resources-container/national-clinical-guidelines-for-the-treatment-of-hcv-in-adults
https://www.hps.scot.nhs.uk/web-resources-container/national-clinical-guidelines-for-the-treatment-of-hcv-in-adults
https://doi.org/10.1093/jalm/jfaa109
https://www.bbc.co.uk/news/uk-scotland-tayside-central-53558315
https://www.bbc.co.uk/news/uk-scotland-tayside-central-53558315
https://doi.org/10.1136/bmjopen-2019-029516
https://doi.org/10.1111/jvh.13701
https://doi.org/10.1111/jvh.13701
https://doi.org/10.1016/S2468-1253(20)30120-5
https://doi.org/10.1136/bmjopen-2019-036501
https://doi.org/10.1111/apt.16953
https://doi.org/10.1016/j.socscimed.2011.02.015
https://doi.org/10.15585/mmwr.mm6829a2
https://doi.org/10.1016/S2468-1253(21)00137-0
https://doi.org/10.1016/s2468-1253(21)00311-3
https://doi.org/10.1016/s2468-1253(21)00472-6
https://doi.org/10.1016/s2468-1253(21)00472-6
https://doi.org/10.1055/s-0038-1666841
https://doi.org/10.1055/s-0038-1666841
https://doi.org/10.1055/a-1777-6112
https://doi.org/10.1503/cmaj.150653
https://doi.org/10.1503/cmaj.150653

	Laying the foundations for hepatitis C elimination: evaluating the development and contribution of community care pathways to diagnostic efforts
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Study setup
	Measures
	Study setting
	Care pathways
	Statistics

	Results
	Discussion
	Conclusions
	Acknowledgements
	References


