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Increased case-finding and uptake of direct-acting antiviral treatment essential for 

micro-elimination of hepatitis C among people living with HIV 

Introduction 

Since the introduction of Direct Acting Antiviral (DAA) treatment for hepatitis C virus 

(HCV) infection, with shorter treatment duration and cure rates exceeding 95%, elimination 

of the virus is now possible.[1,2]  The World Health Organization (WHO) has set the goal of 

reducing HCV mortality by 65% and new chronic HCV infections by 80% by 2030.[3,4] 

Micro-elimination of HCV in key populations has been proposed as a pragmatic approach to 

the overall elimination goal.[5]  Where health systems may not be prepared for the scale up 

of prevention, testing and screening required for full-scale elimination, micro-elimination 

provides a mechanism for incremental progress towards elimination.[6] This involves the 

elimination of HCV in a defined population, for example people in specific settings, risk 

groups or those with co-infections, in the recognition that different populations may need 

different services. A key population for micro-elimination is people living with HIV (PLHIV) 

and co-infected with HCV. [7,8]  

Of the estimated 36.9 million PLHIV worldwide, 2.3 million (6.2%) are also HCV antibody 

positive.[9] The prevalence of HCV antibody positivity varies significantly by risk group, 

ranging from 6.5% among HIV infected men who have sex with men (MSM) to 82.4% 

among HIV infected people who inject drugs (PWID).[10] The 2015 European Association 

for the Study of the Liver (EASL) recommendations on treatment of HCV prioritised DAA 

therapy for HCV/HIV co-infected individuals, regardless of fibrosis stage, due to drug 

interactions between anti-retroviral therapy and interferon-based HCV treatments.[11] 

Treatment in co-infected PLHIV with DAA therapy has now been shown to be as highly 

effective as for HCV mono-infected patients. [12-13] More recently, the British HIV 
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Association (BHIVA) has called for an accelerated effort to eliminate HCV among PLHIV 

with targets to cure 80% of all patients diagnosed with HIV and HCV co-infection by 2019, 

increasing to 100% by 2021.[14]   

Scotland is uniquely placed to monitor progress towards micro-elimination of HCV among 

PLHIV targets through national surveillance of HIV diagnoses linked to HCV testing, 

diagnoses and treatment data. Here we demonstrate an approach to monitor progress towards 

elimination of HCV among PLHIV, using a combination of surveillance data and prediction 

modelling. These data are important to inform what progress has been made and where 

further effort is required to reach HCV elimination in this population.    
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Methods  

Study Design 

Through analysis of national and sentinel surveillance data, we examined extent of HCV 

testing, diagnosis, and treatment among the cohort of people living with diagnosed HIV in 

Scotland identified through the national database of HIV diagnosed individuals.   Through 

data linkage to the sentinel surveillance HCV test database, we established factors associated 

with being not tested for HCV for those living in four NHS board areas and used the results 

from this analysis to predict the proportion not tested across Scotland.  Similarly, we 

established the factors associated with being anti-HCV positive among those tested and used 

these to predict undiagnosed HCV cases.  Linkage to the national HCV diagnoses database 

provided a cohort of patients who were diagnosed with both HIV and HCV.  Linkage to the 

national HCV clinical database allowed for the analysis of the cascade of attendance, 

treatment and cure of HCV.  We then used the results from these analyses to benchmark 

Scotland’s position in regard to the BHIVA micro-elimination targets.   

Data were managed and analysed using Statistical Package for Social Sciences (SPSS) 

Version 24.0. 

Data sources 

We utilised data from four sources: National database of all individuals diagnosed with HIV 

in Scotland since 1985; National database of all individuals diagnosed HCV antibody positive 

in Scotland since 1991;  Sentinel surveillance database of all HCV (antibody and 

PCR/antigen) tests undertaken in four regions (which account for 75% of all tests undertaken 

in the country) since 2000; Clinical database of individuals attending appointments for 

treatment/management of HCV at 17/18 specialist HCV treatment clinics across Scotland 
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since the early 1990s; additional data on treatment of co-infected patients at the only clinic in 

Scotland not routinely providing individual-level clinical data was also ascertained for this 

analysis.[15-18] Mortality was available from linkage to the Scottish death register and 

migration from the Community Health Index (a population register used for healthcare in 

Scotland) . Appendix 1 shows an overview of the data sources and analyses undertaken in 

this study.  Each database holds the Community Health Index number (a unique identifier 

allocated to each patient in Scotland), which was used to deterministically link across the 

databases. 

Approval for linkage was obtained from the Public Benefit and Privacy Panel for Health and 

Social Care.  Data to 31 December 2017 were analysed for each database.   

Study population  

Individuals were eligible for inclusion if they had a record on the HIV diagnosis database, 

were not known to have died as at 31 December 2017, did not have an indication that they 

had left Scotland, and had sufficient information for data linkage (see appendix 2).  Hereafter, 

PLHIV will refer to these individuals living in Scotland with diagnosed HIV.  Given the 

reduced coverage of the HCV test database in terms of geographic coverage and availability 

of data going back to 2000, a subset of the eligible cohort, referred to hereafter as the “HCV 

test cohort”, residing in the four regions with available HCV test data and diagnosed since 

2000 was analysed.  

Statistical Analysis 

Two binary logistic regression analyses were undertaken.  Covariates used in the statistical 

analyses are described in appendix 3.  The first, using HCV test cohort, examined factors 

associated with not being tested for HCV.  The co-factors included were: sex, HIV 
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transmission route, current age group, SIMD quintile, ethnicity, HIV treatment status, HIV 

diagnosis setting, HIV attendance, and AIDS diagnosis. Each co-factor was analysed at the 

univariate level and the multivariate level using a backward step-wise method.  Co-factors 

that did not reach the 5% significance threshold were excluded.  This model was used to 

predict the numbers not tested for the remainder of the full cohort (i.e. those not included in 

the HCV test cohort), which were combined with the number known not tested from the HCV 

test cohort to determine the overall estimated number not tested among PLHIV in Scotland.   

Antibody positivity among those not tested for HCV was estimated by combining (a) 

prediction model using the above cofactors to predict HCV positives among PWID who were 

not tested and (B) for non-PWID who were not tested, the crude HCV positivity rate among 

those tested was used.    

The second logistic regression, using the full cohort, considered factors associated with never 

being treated for HCV among those who had not been diagnosed with chronic HCV.  The co-

factors included were: sex, HIV transmission route, current age group, deprivation, HIV 

treatment status and source of HCV diagnosis. Co-factors that did not reach the 5% 

significance threshold significant impact on the model were excluded. 

Estimating progress towards micro elimination 

Using the results of the above analyses, progress towards the micro-elimination of HCV 

among PLHIV was estimated.  The estimated number of PLHIV with Ever Chronic HCV was 

calculated by adding (1) number diagnosed with chronic HCV (past or current), (2) estimated 

number HCV chronic whose chronic status was unknown, (3) estimated number with 

undiagnosed chronic HCV.  The estimated number of PLHIV with Current Chronic HCV was 

calculated by adding (1) estimated number with undiagnosed chronic HCV, (2) estimated 

number HCV chronic whose chronic status was unknown, (3) the number diagnosed HCV 
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chronic, never attended, treated and no SVR.   Progress towards the BHIVA treatment targets 

was calculated as the proportion of PLHIV diagnosed with chronic HCV who had achieved 

an SVR.   
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Results 

Characteristics of study population 

The study cohort included 5018 (55%) of all HIV diagnosed patients in Scotland.  Appendix 

1 shows the number of patients excluded from analysis based on the exclusion criteria.  

Around three quarters of the cohort were male (72%), older than 40 years old in 2017 (74%) 

and white ethnicity (White-Scottish and White-Other) (76%).  More than half (56%) of those 

with SIMD available resided in the most deprived two SIMD quintiles, compared with 40% 

of the general population.  The most common HIV transmission group was MSM (45%), 

followed by heterosexual (39%) and PWID (11%).  The most common diagnosis setting was 

GUM clinics (40%) followed by hospital (32%) and general practice (10%).   

HCV test uptake 

A total of 2939 (59%) from the study population were eligible for the sub-analysis of HCV 

test uptake and one fifth (20%) had never been tested for HCV during the study period. Table 

1 shows key characteristics of the HCV test cohort.  The proportion never tested for HCV test 

uptake was particularly high among those not on HIV treatment (57%), those in the 

“Other/NK” risk group (30%), and “White – Other” ethnicity (31%).  

In the first multivariate regression analysis of factors associated with never being tested for 

HCV, the final model included current age group, deprivation, ethnicity, HIV treatment 

status, HIV diagnosis setting, HIV attendance and AIDS diagnosis status. The odds of never 

being tested for HCV were highest in those who were not on HIV treatment (adjusted Odds 

Ratio = 7.21, 95% CI 5.15- 10.10), diagnosed in a GUM Clinic (aOR = 3.44, 95% CI 2.68 - 

4.40), are in the “Other” ethnicity group (aOR = 3.46, 95% CI 2.10 - 5.70), and those residing 

in the least deprived SIMD quintile (aOR = 1.83, 95% CI 1.33 - 2.52).  Using this model to 
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predict the number never tested from the remaining 2079 (41%) of the full cohort, 221 (11%) 

were predicted as having not been tested.  An estimated 797 (16%) of the full cohort were 

never tested for HCV (Figure 1).  Of those not tested for HCV, 100 were estimated to be 

HCV antibody positive (62 PWID and 38 non-PWID) (Appendix 4).  

Diagnosed HCV in the study population 

Table 2 shows HCV diagnoses among HIV diagnosed patients in Scotland.  There were 613 

(12% of 5018) were also diagnosed HCV antibody positive. The highest proportions co-

infected were among PWID (67%), those diagnosed in “other” settings (20%) and those 

living the most deprived SIMD quintile (16%), while the lowest proportions co-diagnosed 

were among those who acquired their HIV through heterosexual transmission (4%), MSM 

(5%), those of non White-Scottish ethnicity (6%) and those diagnosed in GUM clinics (75).  

Of the 613 co-infected patients, 485 (79%) were diagnosed Ever Chronic HCV (either past or 

current chronic infection). In a further 44 (7%) co-infected patients, chronic status was not 

known, while 84 (14%) had spontaneously resolved their infection.     

Attendance at specialist services and HCV treatment 

Of the 485 Ever Chronic HCV group, 441 (91%) had attended a specialist HCV treatment 

clinic.   Of those who had attended 293 (66%) had been treated at least once and 249 (85%) 

of these had achieved an SVR.  The odds of never being treated for HCV (Table 3) were 

highest in those who were not on HIV treatment (aOR= 3.60, 95% CI 1.59 - 8.15), those 

residing in the most deprived areas (aOR=2.64, 95% CI 1.04 to 6.71), and PWID (aOR=2.09, 

95% CI 1.04 to 3.78). 

 Progress towards micro-elimination of HCV among HIV diagnosed patients 
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Figure 1 shows the estimated numbers of chronic HCV infections (ever and current) among 

people living with diagnosed HIV in Scotland.  It is estimated that 586 individuals were Ever 

Chronic HCV and that 337 had Current Chronic HCV.   The proportion of Ever Chronic 

HCV infections among HIV diagnosed patients that had been diagnosed was 83% (485/586).  

With regard to the BHIVA targets, 51% (249/485) of those with diagnosed Chronic HCV and 

HIV had been cured of their HCV by the end of 2017 and 91% (441/485) had been assessed 

at a specialist HCV treatment service.   Of all Chronic HCV infections (diagnosed and 

undiagnosed) among HIV diagnosed patients, 42% (249/586) had been cured of their HCV.   
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Discussion 

The Scottish Government has recently committed to elimination of hepatitis C as a public 

health concern in Scotland by 2024.[19] In 2018, the British HIV Association (BHIVA) 

recommended an accelerated effort to eliminate HCV among people living with HIV with 

targets to cure 80% of all co-infected patients by 2019 (with 100% of patients assessed for 

therapy) increasing to 100% by 2021.[14]   Utilising a variety of surveillance initiatives for 

blood borne viruses in Scotland, this is the first study to examine progress towards micro-

elimination of HCV among PLHIV at a national level, including estimating the extent of 

undiagnosed infection.     

In our analysis of HCV testing, it was predicted that around 15% of PLHIV in Scotland have 

never been tested for HCV.  BHIVA guidelines recommends that all “patients have an HCV 

antibody test when first tested HIV antibody positive” and patients with repeated high-risk 

exposures should be tested at least twice a year. [20] Similarly, the Scottish Intercollegiate 

Guidance Network (SIGN) guideline recommends HCV testing for all PLHIV and annual 

testing for those who continue to be at risk. [21] We estimate that around 70 PLHIV of those 

who have never been tested for HCV have undiagnosed chronic HCV.   Diagnosing all co-

infections is essential for micro-elimination and efforts should be made to increase and 

maintain HCV testing of PLHIV, particularly those attending specialist HIV services or 

continue to inject drugs.   

Overall, 11% of PLHIV were also diagnosed HCV antibody positive.  HCV positivity was 

highest among people who inject drugs (PWID) at 49%.  PWID represent 63% of those 

diagnosed with both HIV and HCV despite being only 14% of the PLHIV population. This is 

consistent with the epidemiology of HCV among PWID and highlights a key group for the 

micro-elimination of HCV in PLHIV.[5,6] Despite this, only 59% of PWID with chronic 
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HCV and who attended HCV treatment services had been treated for their HCV and co-

infected PWID were almost twice as likely not to be treated for their HCV than those who 

acquired HIV through heterosexual transmission.   

Men who have sex with men (MSM) represent the largest risk group among PLHIV and 4% 

were also diagnosed HCV antibody positive.  Outbreaks of sexually transmitted HCV among 

HIV positive MSM have been well documented globally, including in other parts of the 

United Kingdom.[22,23] In this study, more than three quarters of HIV positive MSM had 

ever been tested for HCV. With the introduction of Pre-Exposure Prophylaxis (PrEP) to 

prevent HIV infection, an increase in condomless sex is likely among MSM engaged in the 

highest risk activity, which may lead to an increase in sexually transmitted HCV. [24,25] 

Regular HCV testing in this group is essential to diagnose and treat patients infected with 

HCV and prevent onward transmission.  

Of PLHIV diagnosed with chronic HCV, 90% had attended a specialist HCV treatment clinic 

for assessment by the end of 2017, which, while high, suggests the BHIVA target of 100% of 

co-infections assessed by April 2019 may have been missed.  Of those who had attended 

HCV treatment services, one third had not received any treatment for their HCV.  Only half 

of those with chronic HCV had achieved an SVR by the end of 2017.  This indicates a key 

challenge in achieving the BHIVA treatment targets of 80% treated by 2020 target and for 

micro-elimination in general.   

There are several reasons why co-infected PLHIV may have sub-optimal HCV treatment 

uptake despite being engaged with other services.  Response rates for co-infected patients 

treated with pegylated interferon and ribavirin were 10-20% lower than HCV monoinfected 

patient and drug interactions between HCV and HIV treatments had been documented.[26] 

Either of these factors may have had an impact on treatment uptake among co-infected 
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patients but with the introduction of DAA therapy, these particular barriers have been 

overcome.[27]   

To meet the BHIVA treatment target, significant increase of treatment among co-infected 

patients is essential, which highlights the challenges for micro-elimination of HCV among 

PLHIV.  Scotland has already seen a significant scale up of treatment for HCV in recent 

years as a result of the Hepatitis C Action Plan.[28]  In 2006, less than 10% of those with 

chronic infection had attended a specialist HCV treatment clinic and around 450 were 

initiated onto treatment per year.  By the end of the Action Plan in 2010, the numbers treated 

per year had more than doubled and to achieve the Scottish Government elimination goal this 

will increase to 3,000 patients initiated onto therapy per year.[19]   

In comparison to these increases, the number of patients needed to be treated to eliminate 

HCV among PLHIV is relatively small and achievable.  Between 2015 and 2017, HIV co-

infected patients were among the groups prioritised for DAA treatment in Scotland, along 

with patients with F2-F4 hepatic fibrosis, patients with severe extra-hepatic manifestations of 

HCV and/or patients with significant psychosocial morbidity as a consequence of HCV (with 

all patients eligible for DAA treatments since 2017).[29] That DAA treatment has been 

available for several years, the majority are in contact with HIV services and treatment 

uptake remains relatively low represents a system failure. The reasons for this are likely 

multi-faceted including: HIV and HCV services being separated in different healthcare silos, 

increased pressures on HIV and sexual health services, lack of knowledge that the previous 

clinical barriers to treatment have been overcome and patients not prioritising their HCV 

infection.  At the very least, referral pathways between HIV services and specialist HCV 

treatment clinics should be reviewed to ensure these reflect current treatment guidance and 

facilitate access to HCV treatment. Education for staff at HIV services and PLHIV on DAA 
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and HCV elimination may be required and delivery of HCV treatment through HIV services 

could be considered as a method of achieving micro-elimination.    

BHIVA recognised that while rapidly increasing treatment is possible the challenges of 

treating the most vulnerable patients, such as those who are currently homeless, may also 

require some short-term specialist services.[14,30]   The importance of these most vulnerable 

groups to the HCV elimination goals cannot be overstated.  The recent outbreak of HIV 

among PWID in Scotland’s largest city has clearly demonstrated how quickly blood borne 

viruses can spread among injecting networks particularly among homeless people and those 

who inject in public. More than 90% of those infected with HIV in the outbreak were co-

infected with HCV.[31]   

As this study starts with the HIV diagnosis database, it has not been possible to consider here 

patients who are infected with HIV but remain undiagnosed.  It is, however, estimated that 

the undiagnosed HIV population is low in Scotland.[16] A study in England covering the pre-

DAA era examined co-infection from the other perspective, i.e. starting with HCV diagnosed 

patients and examining factors associated with HIV infection, found that rates of co-infection 

were highest among MSM and reported lower co-infection rates than we describe.[32]   

These differences may relate to the sexually transmitted outbreaks of HCV among MSM that 

have been described in England but, so far, have not been seen in Scotland and the HIV 

outbreaks among PWID in Scotland that have not been observed in England.   

Our analysis has been limited to the data collected on the HIV and HCV surveillance 

databases.  There are likely numerous factors beyond those analysed here that may impact on 

HCV testing or treatment among PLHIV.  This was a particular issue in our attempts to 

predict the number of HCV infections among those who had not been tested. Only PWID 

status was associated with positivity and so it was no and so it was not possible to use a 
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prediction model for positivity among the non-PWID group.  This has affected the precision 

of the undiagnosed HCV estimates and these should be interpreted accordingly.  Similarly, 

we may have underestimated the extent of migration within the study cohort as we know that, 

for example, 40% of those diagnosed with HIV in 2017 were infected outside of 

Scotland.[15]  Only those reported as being known or presumed to have migrated were 

excluded..   We have not been able to determine the individual reasons why someone may 

have chosen not to accept treatment or the specific support that this patient group may require 

to increase treatment rates.  Further qualitative work may provide insight into this subject.  

All linkage studies carry the possibility for error and there may be records that have been 

matched incorrectly and others that have not been matched despite belonging to the same 

person.[33]  However, the use of this study design has allowed for a rapid assessment of 

Scotland’s position in regards to micro-elimination of HCV among PLHIV and progress 

towards the BHIVA targets and can be repeated to monitor progress towards elimination.   

Conclusion 

Bringing together a variety of data sources, we have demonstrated an approach to measuring 

progress towards micro-elimination in people living with HIV.  We found that a significant 

minority of PLHIV had yet to be tested for HCV despite guidance recommending annual 

testing for those who continue to be at risk. This should be included in the routine monitoring 

of CD4 and viral loads.  Whilst the vast majority have had contact with specialist HCV 

services, only half had been successfully treated by the end of 2017, two years after the 

prioritisation of DAAs for PLHIV in Scotland.  The co-infected population in Scotland is 

relatively small, mainly among PWID and most of the untreated patients are already engaging 

with HIV services.  To achieve micro-elimination of HCV in PLHIV in Scotland a sustained 

effort to increase treatment uptake is essential.  



15 
 

References 

1. Martin NK, Vickerman P, Hickman M. How to eliminate HCV infection by antiviral 
treatment. J Hepatol. 2017 Jul;67(1):5-6. doi: 10.1016/j.jhep.2017.03.008. Epub 2017 Mar 
18. 

2. Grebely J, Dore GJ, Morin S, Rockstroh JK, Klein MB. Elimination of HCV as a public 
health concern among people who inject drugs by 2030 - What will it take to get there? J Int 
AIDS Soc. 2017 Jul 28;20(1):22146. doi: 10.7448/IAS.20.1.22146. 

3. WHO Global health sector strategy on viral hepatitis 2016-2021. Geneva June 2016 
http://www.who.int/hepatitis/strategy2016-2021/ghss-hep/en/ 

4. Papatheodoridis GV, Hatzakis A, Cholongitas E, Baptista-Leite R, Baskozos I, Chhatwal J, 
Colombo M, Cortez-Pinto H, Craxi A, Goldberg D, Gore C, Kautz A, Lazarus JV, Mendão L, 
Peck-Radosavljevic M, Razavi H, Schatz E, Tözün N, van Damme P, Wedemeyer H, 
Yazdanpanah Y, Zuure F, Manns MP. Hepatitis C: The beginning of the end-key elements 
for successful European and national strategies to eliminate HCV in Europe. J Viral Hepat. 
2018 Mar;25 Suppl 1:6-17. doi: 10.1111/jvh.12875. 

5.  Lazarus JV, Wiktor S, Colombo M, Thursz M; EASL International Liver Foundation. 
Micro-elimination - A path to global elimination of hepatitis C. J Hepatol. 2017 
Oct;67(4):665-666. doi: 10.1016/j.jhep.2017.06.033. Epub 2017 Jul 29. No abstract available. 

6. Lazarus JV, Safreed-Harmon K, Thursz MR, Dillon JF, El-Sayed MH, Elsharkawy AM, 
Hatzakis A, Jadoul M, Prestileo T, Razavi H, Rockstroh JK, Wiktor SZ, Colombo M. The 
Micro-Elimination Approach to Eliminating Hepatitis C: Strategic and Operational 
Considerations. Semin Liver Dis. 2018 Aug;38(3):181-192. doi: 10.1055/s-0038-1666841. 
Epub 2018 Jul 9. 

7. Martin NK, Boerekamps A, Hill AM, Rijnders BJA. Is hepatitis C virus elimination 
possible among people living with HIV and what will it take to achieve it? J Int AIDS Soc. 
2018 Apr;21 Suppl 2:e25062. doi: 10.1002/jia2.25062. 

8.  Sacks-Davis R, Doyle JS, Rauch A, Beguelin C, Pedrana AE, Matthews GV, Prins M, van 
der Valk M, Klein MB, Saeed S, Lacombe K, Chkhartishvili N, Altice FL, Hellard ME. 
Linkage and retention in HCV care for HIV-infected populations: early data from the DAA 
era. J Int AIDS Soc. 2018 Apr;21 Suppl 2:e25051. doi: 10.1002/jia2.25051. 

9. Platt L, Easterbrook P, Gower E, McDonald B, Sabin K, McGowan C, Yanny I, Razavi H, 
Vickerman P. Prevalence and burden of HCV co-infection in people living with HIV: a 
global systematic review and meta-analysis. Lancet Infect Dis. 2016 Jul;16(7):797-808. doi: 
10.1016/S1473-3099(15)00485-5. Epub 2016 Feb 25. 

10. European Association for Study of Liver. EASL Recommendations on Treatment of 
Hepatitis C 2015. J Hepatol. 2015 Jul;63(1):199-236. doi: 10.1016/j.jhep.2015.03.025. Epub 
2015 Apr 21. No abstract available 

http://www.who.int/hepatitis/strategy2016-2021/ghss-hep/en/


16 
 

11. Wyles DL, Ruane PJ, Sulkowski MS, Dieterich D, Luetkemeyer A, Morgan TR, Sherman 
KE, Dretler R, Fishbein D, Gathe JC Jr, Henn S, Hinestrosa F, Huynh C, McDonald C, Mills 
A, Overton ET, Ramgopal M, Rashbaum B, Ray G, Scarsella A, Yozviak J, McPhee F, Liu 
Z, Hughes E, Yin PD, Noviello S, Ackerman P; ALLY-2 Investigators. Daclatasvir plus 
Sofosbuvir for HCV in Patients Coinfected with HIV-1. N Engl J Med. 2015 Aug 
20;373(8):714-25. doi: 10.1056/NEJMoa1503153. Epub 2015 Jul 21. 

12.Berenguer J, Gil-Martin Á, Jarrin I, Moreno A, Dominguez L, Montes M, Aldámiz-
Echevarría T, Téllez MJ, Santos I, Benitez L, Sanz J, Ryan P, Gaspar G, Alvarez B, Losa JE, 
Torres-Perea R, Barros C, Martin JVS, Arponen S, de Guzmán MT, Monsalvo R, Vegas A, 
Garcia-Benayas MT, Serrano R, Gotuzzo L, Menendez MA, Belda LM, Malmierca E, Calvo 
MJ, Cruz-Martos E, González-García JJ. All-oral direct-acting antiviral therapy against 
hepatitis C virus (HCV) in human immunodeficiency virus/HCV-coinfected subjects in real-
world practice: Madrid coinfection registry findings. Hepatology. 2018 Jul;68(1):32-47. doi: 
10.1002/hep.29814. Epub 2018 Apr 27. 

13. Milazzo L, Lai A, Calvi E, Ronzi P, Micheli V, Binda F, Ridolfo AL, Gervasoni C, Galli 
M, Antinori S, Sollima S. Direct-acting antivirals in hepatitis C virus (HCV)-infected and 
HCV/HIV-coinfected patients: real-life safety and efficacy. HIV Med. 2017 Apr;18(4):284-
291. doi: 10.1111/hiv.12429. Epub 2016 Aug 1. 

14. British HIV Association (BHIVA) (2018). The British HIV Association (BHIVA) calls for 
accelerated efforts to prevent and cure hepatitis C infection in all those living with HIV. 
[online] Available at: https://www.bhiva.org/BHIVA-calls-for-accelerated-efforts-to-prevent-
and-cure-hepatitis-C-infection  [Accessed 05 Sep. 2019]. 

15.  Health Protection Scotland (HPS). HIV infection in Scotland: Quarterly report to 31 
December 2017.  Glasgow: HPS. Available from: 
https://www.hps.scot.nhs.uk/pubs/detail.aspx?id=3496 [Accessed 05 Sep 2019] 

16. Shaw L, Taylor A, Roy KM, Cameron SO, Burns S, Molyneaux P, McIntyre P, Codere 
G, Goldberg D. Establishment of a database of diagnosed HCV-infected persons in Scotland. 
Commun Dis Public Health. 2003 Dec;6(4):305-10. 

17. McLeod A, Weir A, Aitken C, Gunson R, Templeton K, Molyneaux P, McIntyre P, 
McDonald S, Goldberg D, Hutchinson S. Rise in testing and diagnosis associated with 
Scotland's Action Plan on Hepatitis C and introduction of dried blood spot testing. J 
Epidemiol Community Health. 2014 Dec;68(12):1182-8. doi: 10.1136/jech-2014-204451. 
Epub 2014 Aug 28. 

18. Innes HA, Hutchinson SJ, Allen S, Bhattacharyya D, Bramley P, Carman B, Delahooke 
TE, Dillon JF, Goldberg DJ, Kennedy N, Mills PR, Morris J, Morris J, Robertson C, Stanley 
AJ, Hayes P; Hepatitis C Clinical Database Monitoring Committee. Ranking predictors of a 
sustained viral response for patients with chronic hepatitis C treated with pegylated interferon 
and ribavirin in Scotland. Eur J Gastroenterol Hepatol. 2012 Jun;24(6):646-55. doi: 
10.1097/MEG.0b013e32835201a4. Review. 

https://www.bhiva.org/BHIVA-calls-for-accelerated-efforts-to-prevent-and-cure-hepatitis-C-infection
https://www.bhiva.org/BHIVA-calls-for-accelerated-efforts-to-prevent-and-cure-hepatitis-C-infection
https://www.hps.scot.nhs.uk/pubs/detail.aspx?id=3496


17 
 

19. Scottish Government (2019). Eliminating Hepatitis C. [online] Available at: 
https://www.gov.scot/news/eliminating-hepatitis-c/ [Accessed 5 Sep. 2019]. 

20. Wilkins E, Nelson M, Agarwal K, Awoyemi D, Barnes E, Bhagani S, Brook G, Brown A, 
Castelino S, Cooke G, Fisher M, Geretti AM, James R, Kulasegaram R, Leen C, Mutimer D, 
Orkin C, Page E, Palfreeman A, Papineni P, Rodger A, Tong CY; British HIV Association. 
British HIV Association guidelines for the management of hepatitis viruses in adults infected 
with HIV 2013. HIV Med. 2013 Nov;14 Suppl 4:1-71. doi: 10.1111/hiv.12106. 

21. Scottish Intercollegiate Guidelines Network (SIGN).Management of hepatitis C. 
Edinburgh: SIGN; 2013. (SIGN publication no. 133). July 2013. Available from URL: 
http://www.sign.ac.uk 

22. Ghisla V, Scherrer AU, Nicca D, Braun DL, Fehr JS. Incidence of hepatitis C in HIV 
positive and negative men who have sex with men 2000-2016: a systematic review and meta-
analysis. Infection. 2017 Jun;45(3):309-321. doi: 10.1007/s15010-016-0975-y. Epub 2016 
Dec 22. Review. 

23. Giraudon I, Ruf M, Maguire H, Charlett A, Ncube F, Turner J, Gilson R, Fisher M, 
Bhagani S, Johnson M, Barton S. Increase in diagnosed newly acquired hepatitis C in HIV-
positive men who have sex with men across London and Brighton, 2002-2006: is this an 
outbreak? Sex Transm Infect. 2008 Apr;84(2):111-5. Epub 2007 Oct 11. 

24. Hoornenborg E, Achterbergh RCA, Schim van der Loeff MF, Davidovich U, 
Hogewoning A, de Vries HJC, Schinkel J, Prins M, van de Laar TJW; Amsterdam PrEP 
Project team in the HIV Transmission Elimination AMsterdam Initiative, MOSAIC study 
group. MSM starting preexposure prophylaxis are at risk of hepatitis C virus infection. AIDS. 
2017 Jul 17;31(11):1603-1610. doi: 10.1097/QAD.0000000000001522. 

25.  Price JC, McKinney JE, Crouch PC, Dillon SM, Radix A, Stivala A, Carollo JR, Fierer 
DS. Sexually Acquired Hepatitis C Infection in HIV-uninfected Men Who Have Sex with 
Men Using Pre-exposure Prophylaxis Against HIV. J Infect Dis. 2018 Nov 20. doi: 
10.1093/infdis/jiy670. [Epub ahead of print] 

26. Matthews GV, Dore GJ. HIV and hepatitis C coinfection. J Gastroenterol Hepatol. 2008 
Jul;23(7 Pt 1):1000-8. doi: 10.1111/j.1440-1746.2008.05489.x. 

27. Esposito I, Labarga P, Barreiro P, Fernandez-Montero JV, de Mendoza C, Benítez-
Gutiérrez L, Peña JM, Soriano V. Dual antiviral therapy for HIV and hepatitis C - drug 
interactions and side effects. Expert Opin Drug Saf. 2015;14(9):1421-34. doi: 
10.1517/14740338.2015.1073258. Epub 2015 Jul 28. 

28. Hutchinson SJ, Dillon JF, Fox R, McDonald SA, Innes HA, Weir A, McLeod A, Aspinall 
EJ, Palmateer NE, Taylor A, Munro A, Valerio H, Brown G, Goldberg DJ. Expansion of 
HCV treatment access to people who have injected drugs through effective translation of 
research into public health policy: Scotland's experience. Int J Drug Policy. 2015 
Nov;26(11):1041-9. doi: 10.1016/j.drugpo.2015.05.019. Epub 2015 Jun 6. 

https://www.gov.scot/news/eliminating-hepatitis-c/


18 
 

29. Scottish Government. The Scottish Government Hepatitis C Treatment and Therapies 
Group (Revised February 2017). Edinburgh. 2017.  Available from: 
https://www2.gov.scot/Topics/Health/Services/Sexual-Health/HepC-TreatmentReport2017  

30. The Lancet HIV. Microelimination Could Be A Big Deal For HCV And HIV Services. 
The Lancet HIV, vol 5, no. 11, 2018, p. e605. Elsevier BV, doi:10.1016/s2352-
3018(18)30299-6. 

31.  McAuley A, Palmateer NE, Goldberg DJ, Trayner KMA, Shepherd SJ, Gunson RN, 
Metcalfe R, Milosevic C, Taylor A, Munro A, Hutchinson SJ. Re-emergence of HIV related 
to injecting drug use despite a comprehensive harm reduction environment: a cross-sectional 
analysis. Lancet HIV. 2019 May;6(5):e315-e324. doi: 10.1016/S2352-3018(19)30036-0. 
Epub 2019 Apr 10. 

32. Ireland G, Delpech V, Kirwan P, Croxford S, Lattimore S, Sabin C, Porter K, Mandal S, 
Simmons R. Prevalence of diagnosed HIV infection among persons with hepatitis C virus 
infection: England, 2008-2014. HIV Med. 2018 Nov;19(10):708-715. doi: 10.1111/hiv.12662. 
Epub 2018 Jul 26. 

33. Fleming M, Kirby B, Penny KI. Record linkage in Scotland and its applications to health 
research. J Clin Nurs. 2012 Oct;21(19-20):2711-21. doi: 10.1111/j.1365-2702.2011.04021.x. 

 

https://www2.gov.scot/Topics/Health/Services/Sexual-Health/HepC-TreatmentReport2017

