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Abstract

Objectives: We assessed the prevalence of anti-hepatitis C virus (HCV) anti-
bodies and active HCV infection (HCV-RNA-positive) in people living with HIV
(PLWH) in Spain in 2019 and compared the results with those of four similar
studies performed during 2015-2018.

Methods: The study was performed in 41 centres. Sample size was estimated for
an accuracy of 1%. Patients were selected by random sampling with proportional
allocation.

Results: The reference population comprised 41 973 PLWH, and the sample
size was 1325. HCV serostatus was known in 1316 PLWH (99.3%), of whom 376
(28.6%) were HCV antibody (Ab)-positive (78.7% were prior injection drug users);
29 were HCV-RNA-positive (2.2%). Of the 29 HCV-RNA-positive PLWH, infec-
tion was chronic in 24, it was acute/recent in one, and it was of unknown du-
ration in four. Cirrhosis was present in 71 (5.4%) PLWH overall, three (10.3%)
HCV-RNA-positive patients and 68 (23.4%) of those who cleared HCV after anti-
HCYV therapy (p = 0.04). The prevalence of anti-HCV antibodies decreased stead-
ily from 37.7% in 2015 to 28.6% in 2019 (p < 0.001); the prevalence of active HCV
infection decreased from 22.1% in 2015 to 2.2% in 2019 (p < 0.001). Uptake of
anti-HCV treatment increased from 53.9% in 2015 to 95.0% in 2019 (p < 0.001).
Conclusions: In Spain, the prevalence of active HCV infection among PLWH
at the end of 2019 was 2.2%, i.e. 90.0% lower than in 2015. Increased exposure to
DAAs was probably the main reason for this sharp reduction. Despite the high
coverage of treatment with direct-acting antiviral agents, HCV-related cirrhosis
remains significant in this population.

KEYWORDS
coinfection/*epidemiology, hepatitis C/drug therapy/*epidemiology, HIV infection/*epidemiology

INTRODUCTION mainly through injection drug use (IDU) [1] or sexual
practices with a high risk of mucosal transmission in the
Coinfection by hepatitis C virus (HCV) is a common com- case of men who have sex with men (MSM) [2]. HIV in-

plication in people living with HIV (PLWH) acquired fection modifies the natural history of HCV, increasing
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chronic infection rates [3], accelerating liver fibrosis [4]
and hastening progression to end-stage liver disease [5].
However, the harmful effect of HIV infection on the nat-
ural history of hepatitis C can be mitigated with effective
ART [6].

The introduction of direct-acting antiviral agents
(DAAs) against HCV has revolutionized the treatment of
hepatitis C, particularly among HIV/HCV-coinfected pa-
tients and those with decompensated cirrhosis, both of
which are groups that were considered difficult to treat
in the interferon + ribavirin era [7]. The benefits of HCV
clearance following anti-HCV therapy in coinfected peo-
ple include a reduction in liver-related complications and
mortality [8], a decrease in HIV progression and morbid-
ity and mortality not related to liver disease [9], and a re-
duced risk of transmission of HCV [10].

The epidemiology of HIV/HCV coinfection is poorly
known in many European countries and is subject to vari-
ability depending on testing and changes in the factors that
determine the transmission of each virus [11]. Of great
significance has been the decrease in IDU as a mechanism
fuelling the HIV and HCV epidemics in some countries,
including Spain [12], and the greater mortality associated
with HIV/HCV coinfection than with HIV monoinfection
[13]. In addition, the lack of protective immunity against
HCYV favours reinfection after viral clearance when prac-
tices with a high risk of transmission are maintained [14].
This phenomenon is even more concerning because of the
growing number of HCV infections among HIV-negative
MSM on pre-exposure prophylaxis against HIV [15] who
engage in transmission networks involving HIV-infected
MSM [16]. One mitigating factor is the scale-up of DAA
treatment, which can decrease the population HCV bur-
den and, consequently, the risk of new HCV infections
despite ongoing high-risk transmission practices [17]. All
these factors provide solid arguments for active monitor-
ing of the burden of HIV/HCV coinfection.

Here, we present data from a nationwide study of the
prevalence of HIV/HCV coinfection in Spain in 2019 and
compare the results with those of four similar studies per-
formed during 2015-2018.

PATIENTS AND METHODS

The study was carried out by AIDS Study Group [‘Grupo
de Estudio del SIDA’ (GeSIDA) of the Spanish Society of
Infectious Diseases and Clinical Microbiology (‘Sociedad
Espafiola de Enfermedades Infecciosas y Microbiologia
Clinica’ (SEIMC)] between 1 October 2019 and 30
November 2019. The Institutional Ethics Committee of
Hospital General Universitario Gregorio Marafiéon ap-
proved the study and waived the requirement for written

informed consent, as it was based on anonymous, routine
clinical data intended for scientific publication.

Study design and sample size estimation

The study was performed in 41 hospitals throughout Spain
following a methodology similar to that used in four previ-
ous studies performed yearly from 2015 to 2018 [18-21].

The reference population consisted solely of PLWH in
active follow-up in the participating centres, defined as
at least one visit to the centre in the previous 12 months.
Before the study was initiated, the total number of PLWH
in active follow-up at the participating centres was 41 973,
and the prevalence of active HCV infection according to
the most recent survey carried out by GeSIDA in 2018 was
3.7% [22]. Based on these figures, we estimated that a sam-
ple of at least 1325 PLWH was needed for a confidence
level of 95%, a design effect of 1.0, and an accuracy for the
sample size of 1.0%. The PLWH were selected by simple
random sampling with proportional allocation.

Investigations

The sources of data were the medical records. We collected
demographics, HIV transmission category, Centers for
Diseases Control and Prevention (CDC) disease category,
current CD4 T-cell counts, current HIV-RNA load, whether
PLWH were on ART, and the ART regimen used. We also
enquired about the presence of hepatitis B virus surface
antigen (HBsAg), the presence of HCV antibodies, and
— if applicable - HCV-RNA. Those PLWH receiving anti-
HCV therapy at the time the study was performed were
considered to be HCV-RNA-positive. In PLWH who were
HCV-RNA-positive, information was requested regarding
the time since diagnosis of HCV infection (< 12 months
or > 12 months) and HCV genotype and subtype. In PLWH
with HCV antibodies, information was also obtained about
prior anti-HCV therapy and, if applicable, the regimens
used and their outcomes. In PLWH with active HCV in-
fection who were not receiving anti-HCV therapy, the
reasons for not receiving treatment were requested. In
PLWH with HCV antibodies and negative HCV-RNA, we
queried whether this was due to spontaneous clearance or
anti-HCV treatment. In PLWH who were positive for HCV-
RNA or HBsAg, transient elastography results and the date
the procedure was performed were recorded.

Cirrhosis was investigated in all PLWH, as was the
method of diagnosis, namely, liver biopsy, transient
elastography (liver stiffness > 12.5 kPa) or clinical/bi-
ological findings. The Fibrosis-4 (FIB-4) score was also
calculated, and values > 3.25 were considered indicative
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of advanced liver fibrosis/cirrhosis. In PLWH with cir-
rhosis, current Child-Pugh and model for end-stage
liver disease (MELD) scores were recorded. We calcu-
lated anti-HCV treatment uptake, defined as the per-
centage of PLWH with current infection or past chronic
HCV infection exposed to anti-HCV therapy. All the
information was recorded at each institution using an
online electronic case report form.

Statistics

A descriptive analysis was carried out using frequency
tables for categorical variables and mean and standard
deviation (SD) or median and interquartile range (IQR),
respectively, for normally and non-normally distributed
continuous variables. We used the y* test of independence
to detect significant differences in categorical variables
and the t-test or Mann-Whitney test for differences in nor-
mally or non-normally distributed continuous variables,
respectively. All statistical analyses were performed using
Stata (v.14.0; StataCorp).

RESULTS

A total of 41 centres participated in the study. The refer-
ence population consisted of 41 973 PLWH, and the sam-
ple size was 1325 PLWH.

Prevalence of HIV/HCV coinfection

In the 2019 prevalence study, HCV serostatus was known
in 1316 of 1325 PLWH (99.3%), 376 of whom were
HCV-seropositive. Of these 376 PLWH, 29 were HCV-
RNA-positive, 291 were HCV-RNA-negative following
anti-HCV therapy, and 55 cleared HCV spontaneously;
HCV-RNA results were unknown in one. Therefore, the
prevalence of anti-HCV antibodies was 28.6% [95% con-
fidence interval (CI): 26.1-31.1%], and the prevalence of
active HCV infection was 2.2% (1.5-3.1%).

Characteristics of PLWH

The characteristics of the PLWH included in the 2019 sero-
prevalence study are summarized in Table 1. No significant
differences were found for sex between HCV-seronegative
PLWH and HCV-seropositive PLWH, although the lat-
ter were, on average, 7 years older than the former. The
frequency of IDU was significantly higher among HCV-
seropositive PLWH than among HCV-seronegative

PLWH. HBsAg positivity was more frequent in HCV-
seropositive PLWH than in HCV-seronegative PLWH
(4.3% vs. 2.3%; p = 0.036).

More HCV-seropositive than HCV-seronegative PLWH
were in CDC category C (25.0% vs 18.3%; p = 0.015).
Overall, 98.0% were on ART, with a small but statistically
significant difference between HCV-seronegative and
HCV-seropositive patients (98.5% vs. 96.8%; p = 0.024).
Compared with HCV-seronegative PLWH, a lower propor-
tion of HCV-seropositive PLWH were on a first-line ART
regimen (17.6% vs. 4.9%, respectively; p < 0.001). Significant
differences were also found between HCV-seronegative and
HCV-seropositive PLWH in the distribution of ART regi-
mens, with a higher frequency of integrase strand transfer
inhibitors and nonnucleoside reverse transcriptase inhibi-
tors as the anchor drugs among the former (p = 0.03). The
proportion of PLWH with an HIV-RNA load < 50 copies/
mL was 91.5% overall and 92.6% in those receiving ART,
with no significant differences in this regard between HCV-
seropositive and HCV-seronegative PLWH. Statistically
significantly lower CD4 T-cell counts were found among
HCV-seropositive PLWH than among HCV-seronegative
PLWH overall (643 vs. 707 cells/uL; p < 0.001) and in those
on ART (640 vs. 710 cells/uL; p < 0.001).

Characteristics of liver disease in HIV/
HCV-coinfected PLWH

The characteristics of liver disease in the 29 PLWH with
active HCV infection identified in 2019 are shown in
Table S1. None were considered to have HCV reinfection.
The infection had occurred within the previous 12 months
in only one out of 25 with a known date of diagnosis.
Eleven of the 29 PLWH with active HCV infection (37.9%)
received oral DAA therapy during the study period but
were considered infected by definition, and four (13.8%)
were due to initiate treatment. The main reasons for not
being on or having programmed therapy were physician
decision (N = 5), unknown (N = 4), loss to follow-up
(N = 3) and patient refusal (N = 2). Liver cirrhosis was pre-
sent in three out of 29 (10.3%) PLWH with active HCV in-
fection, all with compensated liver disease, and in 68 out of
291 (23.4%) PLWH who cleared HCV following anti-HCV
therapy. The main features of liver cirrhosis in PLWH with
active HCV infection and those who cleared HCV infec-
tion following anti-HCV therapy are shown in Table S2.

Trends in HIV/HCV coinfection, 2015-2019

We compared the 2019 results with those from studies car-
ried out yearly from 2015 to 2018 in a similar number of
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centres distributed throughout Spain [20-23]. A summary
of participating centres, the reference population and the
sample size of the previous GeSIDA prevalence studies is
shown in Table 2.

Men who have sex with men and IDU were the main
HIV transmission categories among PLWH in all the prev-
alence studies. From 2015 to 2019, the proportion of MSM
increased from 35.1% to 40.3% (p trend = 0.004), and the
proportion of IDU declined from 30.7% to 25.7% (p trend
= 0.004) (Figure S1).

Prevalence trends of anti-HCV antibodies and active
HCV infections among PLWH from 2015 to 2019 are
shown in Figure 1. The prevalence of anti-HCV antibod-
ies decreased steadily from 37.7% in 2015 to 28.6% in 2019
(p trend < 0.001), whereas the prevalence of active HCV
infection decreased sharply from 22.1% in 2015 to 2.2% in
2019 (p trend < 0.001).

Prevalence trends of HCV seropositivity and active HCV
infections among PLWH categorized by HIV transmission
category groups are shown in Figure 2. Over the years,
HCV coinfection has been at its highest in those acquir-
ing HIV by IDU, while MSM have contributed little to the

total burden of HCV infection among PLWH. Decreasing
trends in HCV markers, particularly HCV-RNA, were ob-
served among IDUs (from 55.7% in 2015 to 7.3% in 2019)
and those in other/unknown transmission categories
(from 13.4% in 2015 to 0.4% in 2019). A decreasing trend in
HCV markers of infection was not observed among MSM.
In this group, the prevalence of active HCV infection re-
mained under 2.5% throughout the study period, with a
peak of 2.2% in 2016 and a trough of 0.4% in 2019.

As shown in Figure 3, uptake of anti-HCV treatment
increased significantly from 59.3% in 2015 to 95.0% in
2016.

DISCUSSION

In this cross-sectional study performed in Spain at the
end of 2019, almost one-third of PLWH were seropositive
for HCV, and approximately 2% had active HCV infec-
tion. We also found that over the period 2015-2019, the
prevalence of active HCV declined by 90% and the uptake
of DAA treatment increased significantly, reaching 95%.

TABLE 2 Centres and patients included in the nationwide hepatitis C virus (HCV) prevalence studies carried out by the ‘Grupo de

Estudio del SIDA’ (GeSIDA) (2015-2019)

Year [reference] 2015 2016 2017 2018 2019
Centres 41 43 43 43 41
Reference population 35791 38 904 40 322 40 650 41973
Sample size 1867 1588 1690 1733 1325
Tested for HCV antibodies 98.7% 99.8% 99.1% 99.3% 99.3%
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FIGURE 1 Prevalence of hepatitis C virus (HCV) seropositivity and active HCV infection in the annual cross-sectional studies carried
out by ‘Grupo de Estudio del SIDA’ (GeSIDA) from 2015 to 2019. HCV Ab+, presence of antibodies against HCV; HCV-RNA+, detectable

HCV-RNA
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FIGURE 3 Uptake of anti-hepatitis C virus (HCV) treatment
in the annual cross-sectional studies carried out by the ‘Grupo de
Estudio del SIDA’ (GeSIDA) from 2015 to 2019. Treatment uptake
was defined as the proportion of people living with HIV with
current or past chronic HCV infection exposed to anti-HCV therapy

The prevalence of HCV seropositivity and active HCV in-
fection found among PLWH in 2019 are 41 and 13 times
higher than the prevalence among the general population
in Spain (0.69% and 0.17%, respectively) [24], underscor-
ing yet again that PLWH comprise a population that is at
higher risk of infection by HCV.

After introduction of highly active ART, coinfection by
HCV emerged as a leading cause of morbidity and mor-
tality among PLWH in Spain, a country where IDU was
the primary driver of the HIV epidemic for many years
[12]. In the first nationwide cross-sectional study on
HCV performed by GeSIDA in 2002, the prevalence rates
of HCV seropositivity and active HCV infection among
PLWH were 61% and 54%, respectively [25], which fell to
38% and 22%, respectively, in 2015 [20]. The main factor

contributing to this decrease in the first 15 years of this
century was the decline in IDU as a mechanism of HIV
transmission [12] owing to preventive drug programmes
[26]. The higher mortality rates in HCV-infected PLWH
than in non-HCV-infected PLWH and the anti-HCV treat-
ment available during this period also helped to decrease
the prevalence of HCV infection [13]. Notwithstanding
this, the main factor contributing to the sharp reduction
in active HCV infection found in recent years in Spain
has been the increased uptake of treatment with DAAs,
an approach whose effectiveness among HCV-infected
PLWH has been > 90% [27]. In 2015, Spain implemented a
National Strategic Plan for chronic hepatitis C, which con-
templated that all HCV-infected patients were eligible for
DAA therapy. However, due to the extent of HCV infec-
tion in Spain, it was decided to prioritize patients with ad-
vanced liver fibrosis or cirrhosis, transplant recipients or
patients on transplant waiting lists, and those with a high
risk of transmission such as MSM with ongoing transmis-
sion behaviours. Universal access to DAA therapy was
approved in June 2017, including acute/recent infections
and reinfections.

In 2019, most active HCV infections in PLWH were
chronic and were detected among those involved in IDU,
whereas fewer than 10% were identified among MSM. In
a European survey performed in 2015, those involved in
IDU were the leading HCV-seropositive PLWH population
group, whereas the proportion of MSM varied from 16.3%
in southern Europe to 36.4% in northern Europe [28]. It
is notable that, in the GeSIDA 2019 study, almost one-
quarter of PLWH who cleared HCV following anti-HCV
therapy had liver cirrhosis, indicating that the burden of
HCV-related cirrhosis will remain a substantial problem
even if the desired goal of eliminating HCV among this
population group is achieved.
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Taken together, the results of the GeSIDA studies in-
dicate that Spain is on the right track towards achiev-
ing microelimination of HCV among PLWH. However,
achieving this goal is not without its obstacles, mainly
because of ongoing risk transmission behaviours among
MSM. Although MSM contributed little to the total bur-
den of HCV infection among PLWH, it is noteworthy
that in contrast to the sharp decline in active HCV infec-
tions among those involved in IDU, a clear decreasing
trend was not observed among MSM. Besides, real-world
data for PLWH who received all-oral DAA as treatment
for HCV in Spain have shown reinfection rates 28 times
higher for MSM than for IDU [14]. Our study reveals ad-
ditional obstacles to eliminating HCV. In 2019, almost
half of PLWH with active HCV infection were receiving
or were programmed to receive DAA therapy; among the
other half, the main reasons for not being on or not hav-
ing programmed therapy were unknown/loss to follow-up
or physician decision, whereas patient refusal was un-
common. This finding emphasizes the importance of ad-
dressing patient-related and healthcare provider-related
barriers to and misconceptions regarding HCV treatment
[29].

The design of our study was limited mainly by its in-
ability to assess the incidence of HCV infection, which can
only be appraised within a prospective cohort. However,
repeated cross-sectional studies over time in a defined
population (not necessarily the same individuals) provide
a measure of incidence and are frequently used by pub-
lic health agencies to assess secular trends in infection or
changes in disease burden [30].

In conclusion, this study showed that the prevalence
of active HCV infection among PLWH in Spain has de-
creased sharply, reaching approximately 2% in 2019,
due to increased uptake of DAA treatment over the last
5 years. Our findings suggest that eliminating HCV infec-
tion among PLWH in Spain is an achievable goal in the
short term, provided we successfully address the barriers
to HCV treatment and the prevention of infection and
reinfection in key transmission groups. Notwithstanding
this, the burden of HCV-related cirrhosis will continue to
be significant among PLWH.
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APPENDIX

The GeSIDA 8514 Study Group

Hospital Gregorio Marafion, Madrid: C Fanciulli, L Pérez-
Latorre, T Alddmiz, C Diez, F Tejerina, S Carretero, I
Gutiérrez, M Ramirez, B Padilla, JC Lopez, and J Berenguer.

Hospital La Paz, Madrid: MJ Nufiez, F Arnalich, JR
Arribas, JI Bernardino, C Busca, A Delgado, V Hontafidn,
ML Martin-Carbonero, R Micdn, R Montejano, ML
Montes, V Moreno, I Pérez-Valero, C Navarro, E Valencia
and J Gonzalez-Garcia.

Hospital Universitario Reina Sofia, Cordoba: A Rivero-
Juarez, T Brieva, I Machuca, A Camacho and A
Rivero-Roman.

Instituto de Salud Carlos III, Madrid: I Jarrin.
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Hospital Ramoény Cajal, Madrid: MJ Vivancos, S Moreno,
A Moreno, JL Casado, MJ Pérez-Elias, and C Quereda.

Hospital Vall d’Hebrén, Barcelona: A Torrella, B Planas
and J Navarro.

Hospital Clinico San Carlos, Madrid: M Rodrigo, V
Estrada, J Vergas and MJ Téllez.

Hospital Santa Creu i Sant Pau, Barcelona: J Mufioz, M
Gutiérrez, G Mateo and JM Guardiola.

Hospital Donostia, San Sebastidn: M Ibarguren, MP
Carmona, F Rodriguez-Arrondo, MA Goenaga, H Azkune,
MA Von Wichmann and JA Iribarren.

Hospital Doctor Peset, Valencia: J] Carmena and A Artero.

Hospital Universitario Alvaro Cunqueiro. Vigo: E Prado-
Gonzélez, G Piera-Rojo, A Ocampo, C Miralles, M Crespo
and L Morano.

Hospital Virgen de la Victoria, Mdlaga: J Ruiz, E Nufio,
R Palacios, J Santos and M Marquez.

Hospital de la Princesa, Madrid: J Sanz and I Santos.

Hospital Miguel Servet, Zaragoza: J Moreno and P Arazo.

Hospital La Fe, Valencia: M Montero, M Tasias, S
Cuellar, E Calabuig, M Blanes, J Ferndndez, J Lopez-
Aldeguer and M Salavert.

Hospital 12 de Octubre, Madrid: A Hernando, L
Dominguez, O Bisbal, M De Lagarde, M Matarranz, R
Rubio and F Pulido.

Hospital Virgen de las Nieves, Granada: C Garcia.

Hospital Universitario Marques de Valdecilla, Santander:
C Arminanzas, S Echevarria, M Gutiérrez-Cuadra and C
Farifias.

Hospital General de Alicante, Alicante: L Giner, S Reus,
E Merino, V Boix, D Torrus, I Portilla, M Pampliega, M
Diez, I Egea and J Portilla.

Hospital Universitario Basurto, Bilbao: OL Ferrero, S
Ibarra, I Lopez, M de la Pefia, Z Zubero, J Baraia and J
Munoz.

Hospital Principe de Asturias, Alcala de Henares: J de
Miguel, A Arranz, E Casas and J Sanz.

Hospital Clinico de Valencia, Valencia: A Ferrer and MJ
Galindo.

Hospital San Pedro —-CIBIR, Logrofio: L Garcia, L Pérez
and JA Oteo.

Hospital Fundacion de Alcorcon, Alcorcon: M Velasco, L
Moreno, R Hervas and JE Losa.

Complejo Hospitalario Universitario de Granada,
Granada: D Vinuesa, L Mufioz and J Herndndez-Quero.

Hospital Universitari de Tarragona Joan XXIII,
Tarragona: S Veloso, J Peraire, C Viladés, M Vargas, A
Castellano and F Vidal.

Hospital San Eloy-OSI, Baracaldo: R Silvarifio.

Hospital Virgen de la Cinta, Tortosa: AJ Orti, E
Chamarro, and C Escrig.

Hospital Virgen de la Luz, Cuenca: P Geijo.

Hospital Virgen de la Concha, Zamora: A Chocarro.

Centro Sanitario Sandoval, Madrid: C Rodriguez, T
Puerta, M Raposo, M Vera and J Del Romero.

Hospital d’Olot i Comarcal de la Garrotxa, Olot: J Bisbe.

Hospital Son Lldtzer, Palma de Mallorca: C Cifuentes.

Hospital de Sierrallana, Torrelavega: R Teira.

Hospital Universitari de Vic, Vic: J Vilaré.

Hospital Infanta Elena, Valdemoro: A Vegas.

Hospital Reina Sofia, Murcia: A Cano, A Alcaraz, A
Mufioz and E Bernal.

Hospital de Cabueries, Gijon: M Campoamor, MJ Tuya
and B de la Fuente.

Hospital Universitario de Torrejon: Torrejon de Ardoz: A
Gimeno, C Montero and S Arponen.

Hospital de Mataré, Mataro: L Force and P Barrufet.

Hospital Universitario de Getafe, Getafe: G Gaspar.

Hospital Rafael Méndez, Lorca: G Alonso, C Toledo, Al
Peldez, G Lara, I Fernandez and MC Esteban.
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