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INTRODUCTION

Coinfection	by	hepatitis	C	virus	(HCV)	is	a	common	com-
plication	 in	 people	 living	 with	 HIV	 (PLWH)	 acquired	

mainly	 through	 injection	 drug	 use	 (IDU)	 [1]	 or	 sexual	
practices	with	a	high	risk	of	mucosal	transmission	in	the	
case	of	men	who	have	sex	with	men	(MSM)	[2].	HIV	in-
fection	 modifies	 the	 natural	 history	 of	 HCV,	 increasing	
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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-	
HCV	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.

K E Y W O R D S

coinfection/*epidemiology,	hepatitis	C/drug	therapy/*epidemiology,	HIV	infection/*epidemiology
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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	
HCV	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	
Española	 de	 Enfermedades	 Infecciosas	 y	 Microbiología	
Clínica’	 (SEIMC)]	 between	 1	 October	 2019	 and	 30	
November	 2019.	 The	 Institutional	 Ethics	 Committee	 of	
Hospital	 General	 Universitario	 Gregorio	 Marañón	 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	χ2	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/µL;	p < 0.001)	and	in	those	
on	ART	(640	vs.	710	cells/µL;	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%.	

T A B L E  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 35 791 38 904 40 322 40 650 41 973

Sample	size 1867 1588 1690 1733 1325

Tested	for	HCV	antibodies 98.7% 99.8% 99.1% 99.3% 99.3%

F I G U R E  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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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.

F I G U R E  2  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,	categorized	by	HIV	transmission	category	groups.	HCV	Ab+,	presence	of	
antibodies	against	HCV;	HCV-	RNA+,	detectable	HCV-	RNA,	IDU,	injection	drug	use;	MSM,	men	who	have	sex	with	men

F I G U R E  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
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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.

ACKNOWLEDGEMENTS
We	are	indebted	to	all	the	members	of	the	GeSIDA	8514	
Study	 Group	 who	 participated	 in	 this	 research	 and	 to	
Thomas	O’Boyle	for	writing	assistance	during	the	prepa-
ration	of	the	manuscript.

CONFLICTS OF INTEREST
JB	 reports	 honoraria	 for	 advice	 or	 public	 speaking	 from	
AbbVie,	Gilead,	MSD,	Janssen	and	ViiV	Healthcare;	and	
grants	 from	 AbbVie,	 Gilead,	 MSD	 and	 ViiV	 Healthcare.	

AR-	R	 reports	 honoraria	 for	 advice	 or	 public	 speaking	
from	AbbVie,	Gilead,	MSD,	Janssen	and	ViiV	Healthcare,	
and	grants	from	AbbVie,	Gilead,	MSD,	Janssen	and	ViiV	
Healthcare.	 IJ	 reports	 honoraria	 for	 advice	 or	 public	
speaking	 from	Gilead	and	ViiV	Healthcare.	 JGG	reports	
honoraria	 for	 advice	 or	 public	 speaking	 from	 AbbVie,	
Gilead,	 MSD,	 Janssen	 and	 ViiV	 Healthcare,	 and	 grants	
from	 Gilead,	 MSD	 and	 ViiV	 Healthcare.	 The	 rest	 of	 the	
authors	have	nothing	to	disclose.

AUTHOR CONTRIBUTIONS
JB	and	JGG	conceived	of	the	work.	JB,	MdM,	JB,	and	JGG	
designed	the	database.	IJ	analysed	the	data.	All	authors	in-
terpreted	the	data.	JB	drafted	the	manuscript.	All	authors	
critically	revised	the	manuscript	for	important	intellectual	
content	and	gave	final	approval.	The	authors	agree	to	be	
accountable	 for	 all	 aspects	 of	 the	 work	 in	 ensuring	 that	
questions	related	to	the	accuracy	or	integrity	of	any	part	
of	the	work	are	appropriately	investigated	and	resolved.

ORCID
Juan Berenguer  	https://orcid.org/0000-0001-8541-8200	
Pere Domingo  	https://orcid.org/0000-0003-1138-5770	
Jordi Navarro  	https://orcid.org/0000-0002-7187-0367	

REFERENCES
	 1.	 Sulkowski	MS,	Mast	EE,	Seeff	LB,	Thomas	DL.	Hepatitis	C	virus	

infection	as	an	opportunistic	disease	 in	persons	infected	with	
human	immunodeficiency	virus.	Clin Infect Dis.	2000;30(Suppl	
1):S77-	S84.

	 2.	 Boesecke	C,	Rockstroh	JK.	Acute	hepatitis	C	 in	patients	with	
HIV.	Semin Liver Dis.	2012;32(2):130-	137.

	 3.	 Aisyah	 DN,	 Shallcross	 L,	 Hully	 AJ,	 O'Brien	 A,	 Hayward	 A.	
Assessing	hepatitis	C	spontaneous	clearance	and	understand-
ing	associated	factors-	A	systematic	review	and	meta-	analysis.	J 
Viral Hepat.	2018;25(6):680-	698.

	 4.	 Benhamou	 Y,	 Bochet	 M,	 Di	 Martino	 V,	 et	 al.	 Liver	 fibrosis	
progression	 in	 human	 immunodeficiency	 virus	 and	 hepatitis	
C	 virus	 coinfected	 patients.	The	 Multivirc	 group.	 Hepatology.	
1999;30(4):1054-	1058.

	 5.	 Graham	CS,	Baden	LR,	Yu	E,	et	al.	Influence	of	human	immu-
nodeficiency	virus	infection	on	the	course	of	hepatitis	C	virus	
infection:	a	meta-	analysis.	Clin Infect Dis.	2001;33(4):562-	569.

	 6.	 Anderson	JP,	Tchetgen	Tchetgen	EJ,	Lo	Re	V,	et	al.	Antiretroviral	
therapy	 reduces	 the	 rate	 of	 hepatic	 decompensation	 among	
HIV-		and	hepatitis	C	virus-	coinfected	veterans.	Clin Infect Dis.	
2014;58(5):719-	727.

	 7.	 Liang	TJ,	Ghany	MG.	Therapy	of	hepatitis	C–	back	to	the	future.	
N Engl J Med.	2014;370(21):2043-	2047.

	 8.	 Berenguer	 J,	 Alvarez-	Pellicer	 J,	 Martin	 PM,	 et	 al.	 Sustained	
virological	 response	 to	 interferon	plus	ribavirin	reduces	 liver-	
related	 complications	 and	 mortality	 in	 patients	 coinfected	
with	 human	 immunodeficiency	 virus	 and	 hepatitis	 C	 virus.	
Hepatology.	2009;50(2):407-	413.

	 9.	 Berenguer	J,	Rodriguez	E,	Miralles	P,	et	al.	Sustained	virological	
response	to	interferon	plus	ribavirin	reduces	non-	liver-	related	

 14681293, 2022, 7, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/hiv.13229 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [11/05/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0001-8541-8200
https://orcid.org/0000-0001-8541-8200
https://orcid.org/0000-0003-1138-5770
https://orcid.org/0000-0003-1138-5770
https://orcid.org/0000-0002-7187-0367
https://orcid.org/0000-0002-7187-0367


   | 715HIV MEDICINE 

mortality	in	patients	coinfected	with	HIV	and	hepatitis	C	virus.	
Clin Infect Dis.	2012;55(5):728-	736.

	10.	 Smit	C,	Boyd	A,	Rijnders	BJA,	et	al.	HCV	micro-	elimination	in	
individuals	with	HIV	in	the	Netherlands	4	years	after	universal	
access	 to	direct-	acting	antivirals:	a	 retrospective	cohort	 study.	
The Lancet HIV.	2021;8(2):e96-	e105.

	11.	 Mason	L,	Duffell	E,	Veldhuijzen	I,	Petriti	U,	Bunge	E,	Tavoschi	
L.	Hepatitis	B	and	C	prevalence	and	incidence	in	key	popula-
tion	groups	with	multiple	risk	factors	in	the	EU/EEA:	a	system-
atic	review.	Euro Surveill.	2019;24:1800614.

	12.	 Perez	Cachafeiro	S,	Del	Amo	J,	Iribarren	JA,	et	al.	Decrease	in	
serial	prevalence	of	coinfection	with	hepatitis	C	virus	among	
HIV-	infected	 patients	 in	 Spain,	 1997–	2006.	 Clin Infect Dis.	
2009;48(10):1467-	1470.

	13.	 Berenguer	J,	Alejos	B,	Hernando	V,	et	al.	Trends	in	mortality	ac-
cording	to	hepatitis	C	virus	serostatus	in	the	era	of	combination	
antiretroviral	therapy.	AIDS.	2012;26:2241-	2246.

	14.	 Berenguer	J,	Gil-	Martin	Á,	Jarrin	I,	et	al.	Reinfection	by	hep-
atitis	C	virus	following	effective	all-	oral	direct-	acting	antiviral	
drug	 therapy	 in	HIV/hepatitis	C	virus	coinfected	 individuals.	
AIDS.	2019;33(4):685-	689.

	15.	 Hoornenborg	 E,	 Coyer	 L,	 Boyd	 A,	 et	 al.	 High	 incidence	 of	
HCV	in	HIV-	negative	men	who	have	sex	with	men	using	pre-	
exposure	prophylaxis.	J Hepatol.	2020;72(5):855-	864.

	16.	 Ramiere	C,	Charre	C,	Miailhes	P,	et	al.	Patterns	of	hepatitis	C	
virus	 transmission	 in	 human	 immunodeficiency	 virus	 (HIV)-	
infected	and	HIV-	negative	men	who	have	sex	with	men.	Clin 
Infect Dis.	2019;69(12):2127-	2135.

	17.	 Martinello	M,	Yee	J,	Bartlett	SR,	et	al.	Moving	towards	hepatitis	
C	microelimination	among	people	living	with	human	immuno-
deficiency	virus	in	Australia:	the	CEASE	study.	Clin Infect Dis.	
2020;71(6):1502-	1510.

	18.	 Gonzalez-	Garcia	JJ,	Mahillo	B,	Hernandez	S,	et	al.	Prevalences	
of	 hepatitis	 virus	 coinfection	 and	 indications	 for	 chronic	
hepatitis	 C	 virus	 treatment	 and	 liver	 transplantation	 in	
Spanish	HIV-	infected	patients.	The	GESIDA	29/02	and	FIPSE	
12185/01	 multicenter	 study.	 Enferm Infecc Microbiol Clin.	
2005;23(6):340-	348.

	19.	 González-	García	J,	Navarro	C,	Condes	E,	et	al.	Evolución de la 
prevalencia de la coinfección por VHC, características de la hepa-
topatía y tratamiento específico en pacientes infectados por VIH 
en España. Estudio Gesida 57/07. Abstract # PO- 41.	IV	Congreso	
Nacional	de	GeSIDA;	2012.

	20.	 Berenguer	 J,	 Rivero	 A,	 Jarrin	 I,	 et	 al.	 Human	 immunodefi-
ciency	 virus/hepatitis	 C	 virus	 coinfection	 in	 Spain:	 prev-
alence	 and	 patient	 characteristics.	 Open Forum Infect Dis.	
2016;3(2):ofw059.

	21.	 Fanciulli	C,	Berenguer	J,	Busca	C,	et	al.,	editors.	HIV/HCV coin-
fection in Spain: moving fast towards elimination. Abstract # OR- 
14.	X	Congreso	Nacional	GESIDA;	2018.

	22.	 Fanciulli	 C,	 Berenguer	 J,	 Busca	 C,	 et	 al.,	 editors.	 HIV/HCV 
coinfection in Spain: Trouble will soon be over. PE37/10.	 17th	
European	Aids	Conference	(EACS);	2019.

	23.	 Berenguer	J,	Jarrin	I,	Perez-	Latorre	L,	et	al.	Human	immunode-
ficiency	virus/hepatits	C	virus	coinfection	in	Spain:	elimination	
is	feasible,	but	the	burden	of	residual	cirrhosis	will	be	signifi-
cant.	Open Forum Infect Dis.	2018;5(1):ofx258.

	24.	 Grupo	 de	 trabajo	 del	 estudio	 de	 prevalencia	 de	 la	 infección	
por	 hepatitis	 C	 en	 población	 general	 en	 España	 2017-	2018.	
Resultados	del	Segundo	Estudio	de	Seroprevalencia	en	España	

(2017-	2018).	 Ministerio	 de	 Sanidad,	 Consumo	 y	 Bienestar	
Social.	 https://www.mscbs.gob.es/ciuda	danos/	enfLe	sione	s/
enfTr	ansmi	sible	s/sida/docs/INFOR	ME_INFEC	CION_VHC_
ESPAN	A2019.pdf.	Accessed	May	14,	2021.

	25.	 González-	García	J,	Navarro	San	Francisco	C,	Condes	E,	et	al.	
Trends	 in	HCV	Infection,	Liver	Disease	Severity,	and	Specific	
Treatment	 Modalities	 among	 HIV+	 Patients:	 Madrid,	 Spain.	
9th	CROI,	Abstract	716.	2012.

	26.	 European	 Monitoring	 Centre	 for	 Drugs	 and	 Drug	 Addiction.	
Spain	 Country	 Drug	 Report	 2017.	 http://www.emcdda.eu-
ropa.eu/syste	m/files/	publi	catio	ns/4525/TD011	6922E	NN.pdf.	
Accessed	July	17,	2017.

	27.	 Berenguer	J,	Gil-	Martin	A,	Jarrin	I,	et	al.	All-	oral	direct-	acting	
antiviral	therapy	against	hepatitis	C	virus	(HCV)	in	human	im-
munodeficiency	 virus/HCV-	coinfected	 subjects	 in	 real-	world	
practice:	 Madrid	 coinfection	 registry	 findings.	 Hepatology.	
2018;68(1):32-	47.

	28.	 Amele	S,	Peters	L,	Sluzhynska	M,	et	al.	Establishing	a	hepatitis	
C	continuum	of	care	among	HIV/hepatitis	C	virus-	coinfected	
individuals	in	EuroSIDA.	HIV Med.	2019;20(4):264-	273.

	29.	 Lombardi	 A,	 Mondelli	 MU,	 Hepatitis	 ESGfV.	 Hepatitis	 C:	
is	 eradication	 possible?	 Liver	 international:	 official	 journal	
of	 the	 international	 association	 for	 the	 study	 of	 the.	 Liver.	
2019;39(3):416-	426.

	30.	 Abubakar	 I,	Stagg	H,	Cohen	T,	Rodrigues	L.	Oxford specialist 
handbook of infectious disease epidemiology.	Oxford	University	
Press;	2016.

SUPPORTING INFORMATION
Additional	 supporting	 information	 may	 be	 found	 in	 the	
online	version	of	the	article	at	the	publisher’s	website.

How to cite this article:	Fanciulli	C,	Berenguer	J,	
Busca	C,	et	al;	GeSIDA	8514	Study	Group.	
Epidemiological	trends	of	HIV/HCV	coinfection	in	
Spain,	2015–	2019.	HIV Med.	2022;23:705–	716.	
doi:10.1111/hiv.13229

APPENDIX 

The GeSIDA 8514 Study Group

Hospital Gregorio Marañón,	Madrid:	C	Fanciulli,	L	Pérez-	
Latorre,	 T	 Aldámiz,	 C	 Díez,	 F	 Tejerina,	 S	 Carretero,	 I	
Gutiérrez,	M	Ramírez,	B	Padilla,	JC	López,	and	J	Berenguer.

Hospital La Paz,	 Madrid:	 MJ	 Núñez,	 F	 Arnalich,	 JR	
Arribas,	JI	Bernardino,	C	Busca,	A	Delgado,	V	Hontañón,	
ML	 Martín-	Carbonero,	 R	 Micán,	 R	 Montejano,	 ML	
Montes,	V	Moreno,	I	Pérez-	Valero,	C	Navarro,	E	Valencia	
and	J	González-	García.

Hospital Universitario Reina Sofía,	Córdoba:	A Rivero-	
Juárez,	 T	 Brieva,	 I	 Machuca,	 A	 Camacho	 and	 A	
Rivero-	Román.

Instituto de Salud Carlos III,	Madrid:	I	Jarrín.
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Hospital Ramón y Cajal,	Madrid:	MJ	Vivancos,	S	Moreno,	
A	Moreno,	JL	Casado,	MJ	Pérez-	Elías,	and	C	Quereda.

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

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

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

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

Hospital Doctor Peset,	Valencia:	J	Carmena	and	A	Artero.
Hospital Universitario Álvaro Cunqueiro.	Vigo:	E	Prado-	

González,	G	Piera-	Rojo,	A	Ocampo,	C	Miralles,	M	Crespo	
and	L	Morano.

Hospital Virgen de la Victoria,	Málaga:	J	Ruiz,	E	Nuño,	
R	Palacios,	J	Santos	and	M	Márquez.

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	 Fernández,	 J	 López-	
Aldeguer	and	M	Salavert.

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

Hospital Virgen de las Nieves,	Granada:	C	García.
Hospital Universitario Marques de Valdecilla,	Santander:	

C	Armiñanzas,	S	Echevarría,	M	Gutiérrez-	Cuadra	and	C	
Fariñas.

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

Hospital Universitario Basurto,	 Bilbao:	 OL	 Ferrero,	 S	
Ibarra,	 I	 López,	 M	 de	 la	 Peña,	 Z	 Zubero,	 J	 Baraia	 and	 J	
Muñoz.

Hospital Príncipe de Asturias,	 Alcalá 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,	Logroño:	L	García,	L	Pérez	
and	JA	Oteo.

Hospital Fundación de Alcorcón,	Alcorcón:	M	Velasco,	L	
Moreno,	R	Hervás	and	JE	Losa.

Complejo Hospitalario Universitario de Granada,	
Granada:	D	Vinuesa,	L	Muñoz	and	J	Hernández-	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	Silvariño.
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	 Rodríguez,	 T	

Puerta,	M	Raposo,	M	Vera	and	J	Del	Romero.
Hospital d’Olot i Comarcal de la Garrotxa,	Olot:	J	Bisbe.
Hospital Son Llátzer,	Palma de Mallorca:	C	Cifuentes.
Hospital de Sierrallana,	Torrelavega:	R	Teira.
Hospital Universitari de Vic,	Vic:	J	Vilaró.
Hospital Infanta Elena,	Valdemoro:	A	Vegas.
Hospital Reina Sofía,	 Murcia:	 A	 Cano,	 A	 Alcaráz,	 A	

Muñoz	and	E	Bernal.
Hospital de Cabueñes,	Gijón:	M	Campoamor,	MJ	Tuya	

and	B	de	la	Fuente.
Hospital Universitario de Torrejón:	Torrejón de Ardoz:	A	

Gimeno,	C	Montero	and	S	Arponen.
Hospital de Mataró,	Mataró:	L	Force	and	P	Barrufet.
Hospital Universitario de Getafe,	Getafe:	G	Gaspar.
Hospital Rafael Méndez,	Lorca:	G	Alonso,	C	Toledo,	AI	

Peláez,	G	Lara,	I	Fernández	and	MC	Esteban.
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