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Abstract

To evaluate the prevalence of transmitted drug resistance (TDR) to nucleoside and

nonnucleoside reverse transcriptase inhibitors (NRTI, NNRTI), protease inhibitors

(PI), and integrase strand transfer inhibitors (INSTI) in Spain during the period

2019–2021, as well as to evaluate transmitted clinically relevant resistance (TCRR) to

antiretroviral drugs. Reverse transcriptase (RT), protease (Pro), and Integrase

(IN) sequences from 1824 PLWH (people living with HIV) were studied. To evaluate

TDR we investigated the prevalence of surveillance drug resistance mutations

(SDRM). To evaluate TCRR (any resistance level ≥ 3), and for HIV subtyping we used

the Stanford v.9.4.1 HIVDB Algorithm and an in‐depth phylogenetic analysis. The

prevalence of NRTI SDRMs was 3.8% (95% CI, 2.8%–4.6%), 6.1% (95%

CI, 5.0%–7.3%) for NNRTI, 0.9% (95% CI, 0.5%–1.4%) for PI, and 0.2%

(95% CI, 0.0%–0.9%) for INSTI. The prevalence of TCRR to NRTI was 2.1% (95%

CI, 1.5%–2.9%), 11.8% for NNRTI, (95% CI, 10.3%–13.5%), 0.2% (95%

CI, 0.1%–0.6%) for PI, and 2.5% (95% CI, 1.5%–4.1%) for INSTI. Most of the

patients were infected by subtype B (79.8%), while the majority of non‐Bs were

CRF02_AG (n = 109, 6%). The prevalence of INSTI and PI resistance in Spain during

the period 2019–2021 is low, while NRTI resistance is moderate, and NNRTI

resistance is the highest. Our results support the use of integrase inhibitors as first‐

line treatment in Spain. Our findings highlight the importance of ongoing surveillance
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of TDR to antiretroviral drugs in PLWH particularly with regard to first‐line

antiretroviral therapy.

K E YWORD S
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1 | INTRODUCTION

The emergence of antiretroviral drug resistance, caused by trans-

mitted drug resistance (TDR), has been linked to an increased risk of

virological failure in first‐line antiretroviral therapy. This risk is

particularly high with nonnucleoside reverse transcriptase inhibitor

(NNRTI)‐based therapies.1,2 The use of antiretroviral therapy to

which the virus is resistant can lead to problems, such as lengthening

the time it takes to achieve virological suppression and increasing the

risk of developing resistance to active treatments.3

Given the importance of identifying TDR in advance, different

clinical guidelines, such as those of the US Department of Health and

Human Services, the European AIDS Clinical Society, the IAS‐USA,

and the Spanish AIDS Study Group (GESIDA), recommend studying

transmitted resistance to reverse transcriptase (RT) inhibitors and

protease inhibitors (PI) as part of the initial clinical evaluation of

newly diagnosed people living with HIV (PLWH).2

In recent years, clinical guidelines have recommended first‐line

treatment with second‐generation integrase inhibitors, which have a

high genetic barrier and therefore make it more difficult to develop

resistance.4,5 Although the first integrase inhibitor‐associated TDR

were described in 2011,3,6,7 it is worth noting that the prevalence of

TDR to these remains very low despite the fact that the use of these

drugs has increased.8,9

The Spanish cohort of HIV‐infected naïve individuals (CoRIS)

provides a large amount of clinical, demographic, and virological

information, making it an excellent scenario for monitoring TDR to

different antiretroviral drugs in Spain.10 In this study we present data

for the period 2019–2021 on the prevalence of TDR to nucleoside

and nonnucleoside reverse transcriptase inhibitors (NRTI, NNRTI), PI,

and integrase strand transfer inhibitors (INSTI). We have also

evaluated transmitted clinically relevant resistance (TCRR) to

antiretroviral drugs currently in use in Spain.

2 | PATIENTS AND METHODS

CoRIS is an open, multicenter, prospective cohort of antiretroviral‐

naive PLWH, >13 years of age, including both seroprevalent (patients

with no evidence of seroconversion) and seroconverter (patients with

a documented prior HIV‐negative sample) patients. Subjects are

recruited and followed up in 47 HIV units from 14 of the 17

Autonomous Communities of Spain; a total of 18 573 individuals

have been included since the beginning of the cohort. Ethics approval

was obtained from participating sites and a written informed consent

was obtained from every patient included in the study. Detailed

descriptions of the cohort have been previously published.11–13 Sites

are asked every year to provide a FASTA viral sequence, encoding

the HIV protease (Pro) and RT obtained at the time of inclusion,

available from routine resistance testing. Despite the fact that in

Spain it is not indicated to carry out baseline resistance to INSTI,

those sites where these sequences were available also pro-

vided them.

Study period for this analysis was from 2019 to 2021 and only

naïve patients with availability of a FASTA sequence of medium or

high quality were included. Sequencing data may be available to

qualified researchers upon request.

Stanford HIV database (version 9.4.1, available at https://hivdb.

stanford.edu/hivdb/by-sequences/) was used for sequence alignment,

quality assessment, resistance interpretation, and rapid subtype assign-

ment; to evaluate the prevalence of surveillance drug resistance

mutations (SDRM) we used the Calibrated Population Resistance

(CPR) tools (integrase and RT‐Pro) available at Stanford HIV website.

We defined clinically relevant resistance as a Stanford (Stanford v.9.4.1

HIVDB Algorithm) resistance level of ≥3, which includes those drugs

that have a low level of resistance (level 3), intermediate resistance (level

4) and high level of resistance (level 5); categories are given by the sum

of each mutation penalty score for a drug (detailed information can

be obtained at https://hivdb.stanford.edu/page/release-notes/#drm.

penalty.scores.and.resistance.interpretation). For a more subtype in‐

depth study, we performed a maximum likelihood‐based phylogenetic

tree of the subtypes, using the Neighbor‐Joining algorithm and the

Jukes and Cantor Nucleotide substitution model with the CLC

Genomics Workbench tool (available at https://digitalinsights.qiagen.

com/products-overview/discovery-insights-portfolio/analysis-and-

visualization/qiagen-clc-genomics-workbench/).

Gender, age, country of origin, education level, transmission

route, CD4 count, viral load, and HBV or HCV coinfection were

recorded.

Resistance was described using prevalence, and the correspond-

ing confidence intervals were calculated with an analytically derived

variance estimator.

3 | RESULTS

Clinical, demographical, and virological characteristics of the 1824

PLWH that have been included in the study during the period

2019–2021 are shown inTable 1. Of note, most of the patients were

male (80.4%), men that have sex with men (MSM) (67.5%), in the
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TABLE 2 INSTI, NRTI, and PIs surveillance drug resistance
mutations (SDRM), as defined by the Stanford CPR tool.

SDRM INSTI n (%) 95% CI

E92Q 1 (0.1%) 0.0%–0.9%

Totala 1 (0.1%) 0.0%–0.9%

SDRM NRTI n (%) 95% CI

M184I/V 13 (0.7%) 0.4%–1.2%

K70E/R 1 (0.1%) 0.0%–0.3%

L74V/I 2 (0.1%) 0.0%–0.4%

T69D 2 (0.1%) 0.0%–0.4%

M41L 22 (1.2%) 0.7%–1.8%

D67E/N/G 6 (0.3%) 0.1%–0.7%

L210W 11 (0.6%) 0.3%–1.1%

T215D/S/E/C/V/F/I/Y 26 (1.4%) 0.9%–2.1%

K219E/Q/N/R 12 (0.7%) 0.3%–1.1%

Totala 67 (3.8%) 2.8%–4.6%

SDRM NNRTI n (%) 95% CI

L100I 1 (0.1%) 0.0%–0.3%

K101E/P 14 (0.8%) 0.4%–1.3%

K103N/S 90 (4.9%) 3.9%–6.1%

V179F 2 (0.1%) 0.0%–0.4%

Y181C/I/V 2 (0.1%) 0.0%–0.4%

Y188C/H/L 6 (0.3%) 0.1%–0.7%

G190A/E/S 13 (0.7%) 0.4%–1.2%

P225H 5 (0.3%) 0.1%–0.6%

Totala 111 (6.1%) 5.0%–7.3%

SDRM PIs n (%) 95% CI

M46I/L 11 (0.6%) 0.3%–1.1%

I47A/V 2 (0.1%) 0.0%–0.4%

D30N 1 (0.1%) 0.0%–0.3%

V82A/C/F/L/M/S/T 1 (0.1%) 0.0%–0.3%

L90M 1 (0.1%) 0.0%–0.3%

Totala 16 (0.9%) 0.5%–1.4%

Abbreviations: INSTI, integrase strand transfer inhibitor; NNRTI,
nonnucleoside reverse transcriptase inhibitor; NRTI, nucleoside reverse
transcriptase inhibitor; PI, protease inhibitor.
aTotals are expressed as the number of patients with TDR to the ARV
class.
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followed by F (3.7%, [95% CI 2.8%–4.6%)], A [2.8%, 95% CI

2%–3.6%)], C [2.5%, 95% CI 1.8%–3.4%)], and others [5.3%, 95%

CI 4.3%–6.5%)]. As for the subtypes obtained by phylogeny, it should

be noted that 10 A1 subtypes [0.55%, 95% CI 0.26%–1%)] and 18 A6

subtypes [0.98%, 95% CI 0.6%–1.5%)] were obtained; one of the A6

subtypes was classified as B and the remaining 17 A6 subtypes were

classified as subtype A by Stanford rapid subtyping tool. Only a few

patients were coinfected by hepatitis B virus (1.9%) or hepatitis C

virus (2.1%). Recruitment through the different calendar time periods

of sequences with RT/Pro and Integrase (IN) respectively was: 2019,

n = 762 and n = 250; 2020, n = 554, and n = 167; 2021, n = 505

and n = 212.

The prevalence of NRTI SDRMs was 3.8% (95% CI, 2.8%–4.6%)

(M184IV n = 13, 0.7%; L74V/I n = 2, 0.1%; T69D n = 2, 0.1%; T215 D/

S/E/C/V/Y/F/I n = 26, 1.5%; any TAMS n = 49, 2.68%); Of note, NRTI

singleton mutations were present in 52 PLWH (2.8%, 95% CI,

2.1%–3.7%). The prevalence of NNRTI‐SDRMs was 6.1% (95% CI,

5.0%–7.3%) (K103N/S n = 90, 4.9%; K101 E/P n = 14, 0.8%; G190 A/

E/S n = 13 (0.7%); Y188 C/H/L n = 6 (0.32%); P225H n = 5 (0.3%). In

the PI, the prevalence among the group was 0.9% (95% CI,

0.5%–1.4%) (M46 I/L n = 11, 0.7%; I47 A/V n = 2, 0.1%). Finally, the

prevalence of INSTI SDRMs was 0.2% (95% CI, 0.0%–0.9%) (E92Q

n = 1, 0.1%). These data, along with a detailed description of TAMS,

are shown in Table 2. As seen in Figure 1, the prevalence of NRTI,

NNRTI, IP, and INSTI SDRMs was not significantly different across

the 3‐year study period; interestingly, the prevalence of M184V/I

remained stable from 2019 (n = 8, 1.1%) to 2021 (n = 2, 0.4%).

As shown inTable 3, TCRR, was 2.1% (95% CI, 1.5%–2.9%) to the

components of the NRTI backbones (1.4% to tenofovir/TAF

resistance (1.2% intermediate resistance); 2.1% to abacavir‐0.3%

fully resistant‐; 0.8% to lamivudine/emtricitabine). The highest

prevalence, 11.8%, was for NNRTIs (95% CI 10.3%–13.5%): 6.57%

to efavirenz, 7.2% to rilpivirine and 2.6% to doravirine). For INSTI, it

was 2.5% (95% CI, 1.5%–4.1%) (0.2% to dolutegravir and bictegravir;

2.4% to raltegravir). Finally, for the PIs, the prevalence was the

lowest, 0.2% (95% CI 0.1%–0.6%), being 0.2% to lopinavir and 0.1%

to atazanavir and darunavir. Again, as shown in Figure 2, the

prevalence of NRTI, NNRTI, INSTI, and PI TCRR remained stable and

was not significantly different from 2019 (INSTI, n = 9, 3.6%; NRTI,

n = 16, 2.1%; NNRTI, n = 78, 10.2% and PI, n = 13, 1.7%) to 2021

(INSTI, n = 3, 1.4%; NRTI, n = 9, 1.8%; NNRTI, n = 67, 13.3% and PI,

n = 1, 0.2%), being 2.4% (n = 4) for INSTI, 2.5% (n = 14) for NRTI,

12.6% (n = 70) for NNRTI and 0.7% (n = 4) for PI in 2020.

Finally, we sought for any of the demographic, clinical, and

virological variables available related to NRTI, NNRTI, PI or INSTI,

SDRM, or TCRR to first‐line drugs in these classes. As shown in

Table 1, for NRTI, MSM had a higher risk for presenting with NRTI

SDRM (3% p = 0.011), and having a CD4 count of 351–1000 was

associated (p = 0.034) with a higher risk of showing TCRR; for NNRTI,

PLWH with secondary studies had a higher risk for NNRTI SDRMs

(3.7%, p = 0.042%), and being a man between 26 and 35 years old

(p = 0.035), of Spanish nationality (p = 0.012), having a CD4 count of

351–1000 (p = 0.023) and being infected with HBV (hepatitis B virus)

(efavirenz, p = 0.041) were associated with higher TCRR; for PIs,

being Spaniard (p = 0.001), presenting with a CD4 count of 351–1000

(p = 0.027), or with a VL 100 000–500 000 [p = 0.009, (>500 000 for

darunavir, p = 0.006)] is associated to TCRR; PLWH with high school

education (p = 0.001), with a VL < 100 000 for bictegravir and

dolutegravir (p = 0.004) and >500 000 for raltegravir (p = 0.002) and

no HBV coinfection (p = 0.003) are more likely to haveTCRR to INSTI.

F IGURE 1 Prevalence of INSTI, NRTI, NNRTI, and PI SDRMs and M184i/V during the 2019–2021 period. INSTI, integrase strand transfer
inhibitor; NNRTI, nonnucleoside reverse transcriptase inhibitor; NRTI, nucleoside reverse transcriptase inhibitor; PI, protease inhibitor; SDRM,
surveillance drug resistance mutation.

6 of 12 | VIÑUELA ET AL.

 10969071, 2023, 12, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jm

v.29287 by R
eadcube (L

abtiva Inc.), W
iley O

nline L
ibrary on [03/06/2025]. 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



PLWH that are not coinfected with HCV (hepatitis C virus) (p = 0.017)

and MSM (p = 0.02) are more likely to show resistance to all ARTs

(antiretrovirals); finally, being infected by a B subtype was also

associated with a higher risk of having TCRR to NRTI (p = 0.001) and

NNRTI (p = 0.001).

4 | DISCUSSION

The emergence of antiretroviral drug resistance, caused by TDR, has

been linked to an increased risk of virological failure in first‐line

antiretroviral therapy. Here, we provide the most recent data on

NRTI, NNRTI, PI, and INSTI TDR in Spain, and in addition of TCRR.

We describe a relatively lowTCRR to first‐line drugs, while it remains

the highest for the NNRTI. Our findings show that in Spain is unlikely

that newly diagnosed PLWH have baseline resistance to drugs

recommended in first‐line treatment; however, we consider ongoing

surveillance programs to monitor trends inTDR to antiretroviral drugs

in PLWH, particularly with regard to first‐line antiretroviral therapy,

are necessary.

To our knowledge, this is the most updated study showing

transmitted resistance to ARV in Spain.14–22 SDRM detection, in our

study, was in line with recent studies published worldwide18,23–26

with ours again being one of the studies presenting data from a most

recent calendar period. NRTI SDRM remained stable and in similar

values as in our previous reports2,10,27; very interestingly, M184V

remains transmitted in a very low proportion and most of the SDRMs

are transmitted as singletons. PI and INSTI SDRM, as reported in the

most recent studies keep being low (PI) to very low (INSTI). As

expected, and as it is also happening globally, NNRTI‐SDRM are at

the highest levels of TDR, and in our opinion could be infra‐

estimated, as an update of SDRM for this family including specific

rilpivirine and doravirine mutations may be urgently needed.28

In this study, as in previous papers, conducted in Europe and

Spain2,29–32 in addition to TDR, we have analyzed TCRR, which may

result in a more accurate estimate for the choice of clinicians on the

first‐line regimen. To evaluate the clinical resistance, we used the

Stanford algorithm. As shown in Table 3, we found that 15 PLWH

(0.8%) showed TCRR to emtricitabine/lamivudine, 25 (1.2%) to

tenofovir/TAF and 39 (1.8%) to abacavir (only 0.2% and 0.3% being

fully resistant respectively). The highest prevalence of clinically

relevant resistance was found for the NNRTI, with rilpivirine showing

the highest levels of resistance (n = 132, 7.2%); rilpivirine and

doravirine show a different mutational pattern for resistance,

compared with efavirenz and nevirapine, which, in our opinion

explains that in ours, as in other studies, the higher TCRR

prevalence was found for NNRTIs (11.8%). For the PI, TCRR

remains low (0.2%, n = 4, 2, 1 for lopinavir, atazanavir, and

darunavir respectively), and even lower than the SDRM preva-

lence, fact that may be understood considering the high genetic

barrier to resistance of PI,33 for which it is very unlikely that only

one mutation may be associated to resistance. This is also the case

for the second generation INSTI, as we found that only one PLWH

(0.1%) showed some level of resistance to dolutegravir and

bictegravir; in contrast to INSTI SDRM prevalence (0.2%, n = 1),

clinically relevant resistance to the first‐generation INSTI ralte-

gravir (n = 15; 2.4%) was higher, fact that was driven by the

detection of mutations scored for resistance by the Stanford

algorithm but that are not in the SDRM INSTI list.34

Regarding the factors that could condition higher levels of TDR

or TCRR, MSMs had a higher risk for presenting with NRTI SDRM,

and having a CD4 count of 351–1000 or being infected by a B

subtype were associated with a higher risk of showing NRTI TCRR;

PLWH with high school education (p = 0.001), with a VL < 100 000

were more likely to show TCRR to INSTI. However, although the

levels of TDR or TCRR were higher in this population, they did not

reach a prevalence that could hamper any of the conclusions

regarding first‐line start in Spain.

Finally, it is also interesting that no differences were found in the

3 years studied when linear trends in TDR and TCRR were

investigated.

TABLE 3 INSTI, NRTI, NNRTI, and PI clinically relevant
resistance to first‐line drugs, as defined by the Stanford algorithm
v9.4.1 2019–2021.

INSTI n (%) 95% CI

Raltegravir 15 (2.4%) 1%–4%

Dolutegravir 1 (0.2%) 0.0%–0.9%

Bictegravir 1 (0.2%) 0.0%–0.9%

Cabotegravir 2 (0.3%) 0.0%–1.1%

Totala 16 (2.5%) 0.5%–1.4%

NRTI n (%) 95% CI

Tenofovir alafenamide 25 (1.2%) 0.9%–2.0%

Abacavir 39 (1.8%) 1.5%–2.9%

Lamivudine/Emtricitabine 15 (0.80%) 0.5%–1.4%

Totala 39 (2.1%) 1.5%–2.9%

NNRTI n (%) 95% CI

Efavirenz 120 (6.6%) 5.4%–7.8%

Rilpivirine 132 (7.2%) 6.1%–8.6%

Doravirine 48 (2.6%) 1.9%–3.5%

Totala 215 (11.8%) 10.3%–13.5%

PI n (%) 95% CI

Lopinavir 4 (0.2%) 0.1%–0.6%

Atazanavir 2 (0.1%) 0.0%–0.4%

Darunavir 1 (0.1%) 0.0%–0.3%

Totala 4 (0.2%) 0.1%–0.6%

Abbreviations: INSTI, integrase strand transfer inhibitor; NNRTI,
nonnucleoside reverse transcriptase inhibitor; NRTI, nucleoside reverse
transcriptase inhibitor; PI, protease inhibitor.
aTotals are expressed as the number of patients with TCRR to the
ARV class.
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Within our study, we would like to highlight several limitations.

First, CoRIS is an open cohort of PLWH in Spain in which different

centers of the autonomous communities of Spain participate but during

the COVID pandemic it was very difficult for all centers to continue with

the usual care routine, and therefore the number of sequences in 2020

and 2021 was lower. Second, the design of our study was heteroge-

neous, as we have collected data from routine resistance tests in newly

diagnosed PLWH from different autonomous communities, with diverse

sampling methods and representativeness in the country; however, as

shown in previous studies from our group, CORIS is fully representative

of the Spanish HIV epidemic.32 Finally, a small subset of the integrase

fasta sequences provided by certain participating centers were acquired

using next generation sequencing assays that did not cover positions

230 and 263.

In summary, our study from 2019 to 2021 in Spain suggests

minimal risk of drug‐resistant viruses to recommended first‐line

treatments. Resistance to NRTI, PI, and INSTI is low, but higher for

NNRTI. Fully resistant viruses to first‐line drugs in PLWH are highly

unlikely at present. Therefore, rapid treatment initiation strategies, like

second‐generation INSTI‐based regimens, can be used without waiting

for resistance testing. However, it is crucial to request and assess a

baseline genotype as it aligns with clinical guidelines. Ongoing

monitoring of baseline resistance as part of routine testing is essential

for national surveillance programs to track TDR trends, including

integrase inhibitors, and understand the HIV landscape in the country.

AUTHOR CONTRIBUTIONS

Concept and design of the study: Laura Viñuela, Adolfo de Salazar, and

Federico Garcia. Data acquisition: Laura Viñuela, Adolfo de Salazar,

Ana Fuentes, Esther Serrano‐Conde, Iker Falces‐Romero, Adriana

Pinto, Irene Portilla, Mar Masiá, Joaquim Peraire, Juan Luis Gómez‐

Sirvent, Marta Sanchiz, Asunción Iborra, Begoña Baza, Antonio

Aguilera, Julián Olalla, Nuria Espinosa, José Antonio Iribarren, Marina

Martínez‐Velasco, Arkaitz Imaz, Marta Montero, María Rivero, Inés

Suarez‐García, María Dolores Maciá, Juan Carlos Galán, Maria Jesus

Perez‐Elias, Lucio Jesús García‐Fraile, and Cristina Moreno. Methodo-

logical support: Adolfo de Salazar and Ana Fuentes. Manuscript

reviewing: Adolfo de Salazar, Ana Fuentes, Esther Serrano‐Conde, and

Federico Garcia. Data analysis and manuscript writing: Laura Viñuela,

Federico Garcia.

AFFILIATIONS
1Clinical Microbiology Unit, Hospital Universitario Clínico San Cecilio, Granada,

Spain

2Instituto de Investigación Ibs, Granada, Spain

3Ciber de Enfermedades Infecciosas, CIBERINFEC, ISCIII, Madrid, Spain

4Clinical Microbiology Unit, Hospital la Paz, Madrid, Spain

5Infectious Diseases Unit, Hospital 12 de Octubre, Madrid, Spain

6Infectious Diseases Unit, Hospital General Universitario de Alicante, Alicante,

Spain

7Infectious Diseases Unit, Hospital General Universitario de Elche, Elche, Spain

8Infectious Diseases Unit, Hospital Universitari de Tarragona Joan XXIII, IISPV,

Universitat Rovira i Virgili, Tarragona, Spain

9Infectious Diseases Unit, Hospital Universitario de Canarias, Las Palmas de

Gran Canaria, Spain

10Infectious Diseases Unit, Hospital Universitari Vall d'Hebron, Barcelona,

Spain

11Clinical Microbiology Unit, Hospital Virgen de la Arrixaca, Murcia, Spain

12Centro Sanitario Sandoval, Hospital Clínico San Carlos, Madrid, Spain

13Instituto de Investigación Sanitaria San Carlos (IdISSC), Madrid, Spain

F IGURE 2 Prevalence of INSTI, NRTI, NNRTI, and PI TCRR during the 2019–2021 period. INSTI, integrase strand transfer inhibitor;
NNRTI, nonnucleoside reverse transcriptase inhibitor; NRTI, nucleoside reverse transcriptase inhibitor; PI, protease inhibitor; TCRR, transmitted
clinically relevant resistance.

8 of 12 | VIÑUELA ET AL.

 10969071, 2023, 12, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jm

v.29287 by R
eadcube (L

abtiva Inc.), W
iley O

nline L
ibrary on [03/06/2025]. 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



14Instituto de Medicina de Laboratorio (IML), Madrid, Spain

15Clinical Microbiology Unit, Complejo Hospitalario Universitario de Santiago,

Santiago, Spain

16Infectious Diseases Unit, Hospital Costa del Sol, Marbella, Spain

17Infectious Diseases Unit, Hospital Virgen del Rocío, Seville, Spain

18Infectious Diseases Unit, Hospital Universitario Donostia, San Sebastian,

Spain

19Infectious Diseases Unit, Hospital Universitari MutuaTerrassa, Terrassa, Spain

20Infectious Diseases Unit, Hospital Universitario de Bellvitge, Barcelona, Spain

21Infectious Diseases Unit, Hospital Universitario La Fe, Valencia, Spain

22Infectious Diseases Unit, Hospital de Navarra, Pamplona, Spain

23Infectious Diseases Unit, Hospital Infanta Sofía, Madrid, Spain

24Infectious Diseases Unit, Hospital Son Espases, Mallorca, Spain

25Infectious Diseases Unit, Hospital Ramón y Cajal, Madrid, Spain

26Ciber de Epidemiologia y Salud Publica, CIBERESP, Madrid, Spain

27Insituto Ramón y Cajal de Investigación Sanitaria (IRYSCIS), Madrid, Spain

28Infectious Diseases Unit, Hospital La Princesa, Madrid, Spain

29Instituto de Salud Carlos III, Madrid, Spain

ACKNOWLEDGMENTS

CoRIS Executive Committee:

Santiago Moreno, Inma Jarrín, David Dalmau, M Luisa

Navarro, M Isabel González, Federico Garcia, Eva Poveda,

Jose Antonio Iribarren, Félix Gutiérrez, Rafael Rubio, Francesc

Vidal, Juan Berenguer, Juan González, M Ángeles Muñoz‐

Fernández.

Centers and investigators involved in CoRIS cohort are listed

below:

CoRIS Coordination Unit

Inmaculada Jarrín, Cristina Moreno, Marta Rava, Rebeca Izquier-

do, Cristina Marco, Julián Puente, Teresa Gómez García.

BioBanK HIV Hospital General Universitario Gregorio Marañón

M Ángeles Muñoz‐Fernández, Roxana Juárez.

Hospital General Universitario de Alicante (Alicante)

Joaquín Portilla, Irene Portilla, Esperanza Merino, Gema García,

Iván Agea, José Sánchez‐Payá, Juan Carlos Rodríguez, Livia Giner,

Sergio Reus, Vicente Boix, Diego Torrus, Verónica Pérez, Julia

Portilla, Héctor Pinargote.

Hospital Universitario de Canarias (San Cristóbal de la Laguna)

María Remedios Alemán, Ana López Lirola, Dácil García, Felicitas

Díaz‐Flores, M Mar Alonso, Ricardo Pelazas, María Inmaculada

Hernández, Lucia Romero, Abraham Bethencourt, Daniel Rodríguez.

Hospital Universitario Central de Asturias (Oviedo)

Víctor Asensi, María Eugenia Rivas‐Carmenado, Rebeca Cabo

Magadan, Javier Díaz‐Arias

Hospital Universitario 12 de Octubre (Madrid)

Federico Pulido, Rafael Rubio, Otilia Bisbal, M Asunción

Hernando, David Rial, María de Lagarde, Adriana Pinto, Laura

Bermejo, Mireia Santacreu, Roser Navarro, Juan Martín Torres.

Servicio de Enfermedades Infecciosas. Hospital Universitario

Donostia. Instituto de Investigación BioDonostia (Donostia‐San

Sebastián)

José Antonio Iribarren, M José Aramburu, Xabier Camino, Miguel

Ángel Goenaga, M Jesús Bustinduy, Harkaitz Azkune, Maialen

Ibarguren, Xabier Kortajarena, Ignacio Álvarez‐Rodriguez, Leire Gil,

Francisco Carmona‐Torre, Ana Bayona Carlos, Maialen Lekuona Sanz.

Hospital General Universitario De Elche (Elche)

Félix Gutiérrez, Catalina Robledano, Mar Masiá, Sergio Padilla,

Araceli Adsuar, Rafael Pascual, Marta Fernández, Antonio Galiana,

José Alberto García, Xavier Barber, Javier García Abellán, Guillermo

Telenti, Lucía Guillén, Ángela Botella, Paula Mascarell, Mar Carvajal,

Alba de la Rica, Carolina Ding, Lidia García‐Sánchez, Nuria Ena,

Leandro López, Jennifer Vallejo, Nieves Gonzalo‐Jiménez, Montserrat

Ruiz, Christian Ledesma, Santiago López, María Espinosa, Ana Quiles,

María Andreo.

Hospital Universitari Germans Trias i Pujol (Can Ruti) (Badalona)

Roberto Muga, Arantza Sanvisens, Daniel Fuster.

Hospital General Universitario Gregorio Marañón (Madrid)

Juan Carlos López Bernaldo de Quirós, Isabel Gutiérrez, Juan

Berenguer, Margarita Ramírez, Paloma Gijón, Teresa Aldamiz‐

Echevarría, Francisco Tejerina, Cristina Diez, Leire Pérez, Chiara

Fanciulli, Saray Corral.

Hospital Universitari de Tarragona Joan XXIII (Tarragona)

Joaquín Peraire, Anna Rull, Anna Martí, Consuelo Viladés, Beatriz

Villar, Lluïsa Guillem, Montserrat Olona, Graciano García‐Pardo,

Frederic Gómez‐Bertomeu, Verónica Alba, Silvia Chafino, Alba

Sánchez.

Hospital Universitario y Politécnico de La Fe (Valencia)

Marta Montero, MaríaTasias, Eva Calabuig, Miguel Salavert, Juan

Fernández, Rosa Blanes.

Hospital Universitario La Paz/IdiPAZ (Madrid)

Juan González‐García, Ana Delgado‐Hierro, José Ramón Arribas,

Víctor Arribas, José Ignacio Bernardino, Carmen Busca, Joanna Cano,

Julen Cardiñanos, Juan Miguel Castro, Luis Escosa, Iker Falces, Pedro

Herranz, Víctor Hontañón, Milagros García, Alicia González‐Baeza, M

Luz Martín‐Carbonero, Mario Mayoral, Mª Jose Mellado, Rafael

Micán, Rosa de Miguel, Rocío Montejano, Mª Luisa Montes, Victoria

Moreno, Luis Ramos Berta Rodés, Talía Sainz, Elena Sendagorta,

Eulalia Valencia.

Hospital San Pedro Centro de Investigación Biomédica de La

Rioja (CIBIR) (Logroño)

José Ramón Blanco, Laura Pérez‐Martínez, José Antonio Oteo,

Valvanera Ibarra, Luis Metola, Mercedes Sanz.

Hospital Universitario Miguel Servet (Zaragoza)

Rosa Martínez, Gloria Sampériz.

Hospital Universitari Mutua Terrassa (Terrassa)

David Dalmau, Marina Martinez, Angels Jaén, Mireia Cairó, Javier

Martinez‐Lacasa, Roser Font, Laura Gisbert.

Hospital Universitario de Navarra (Pamplona)

María Rivero, Maider Goikoetxea, María Gracia, Carlos Ibero,

Estela Moreno, Jesús Repáraz, Fernando Baigorria.

Parc Taulí Hospital Universitari (Sabadell)

Gemma Navarro, Manel Cervantes Garcia, Sonia Calzado Isbert,

Marta Navarro Vilasaro.

Hospital Universitario de La Princesa (Madrid)
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Ignacio de los Santos, Alejandro de los Santos, Lucio García‐

Fraile, Enrique Martín, Ildefonso Sánchez‐Cerrillo, Marta Calvet, Ana

Barrios, Azucena Bautista, Carmen Sáez, Marianela Ciudad, Ángela

Gutiérrez, María Aguilera García.

Hospital Universitario Ramón y Cajal (Madrid)

Santiago Moreno, Santos del Campo, José Luis Casado, Fernando

Dronda, Ana Moreno, M Jesús Pérez, Sergio Serrano, Mª Jesús

Vivancos, Javier Martínez‐Sanz, Alejandro Vallejo, Matilde Sánchez,

José Antonio Pérez‐Molina, José Manuel Hermida.

Hospital General Universitario Reina Sofía (Murcia)

Enrique Bernal, Antonia Alcaraz, Joaquín Bravo, Ángeles Muñoz,

CristinaTomás, Eva Oliver, David Selva, Eva García, Román González,

Elena Guijarro, Rodrigo Martínez, María Dolores Hernández.

Hospital Universitario Clínico San Cecilio (Granada)

Federico García, Clara Martínez, Leopoldo Muñoz Medina,

Marta Álvarez, Natalia Chueca, David Vinuesa, Adolfo de Salazar,

Ana Fuentes, Emilio Guirao, Laura Viñuela, Andrés Ruiz‐Sancho,

Francisco Anguita, Naya Faro, José Peregrina, Lucia Chaves,

Marta Illescas.

Centro Sanitario Sandoval (Madrid)

Jorge Del Romero, Montserrat Raposo, Carmen Rodríguez,

Teresa Puerta, Juan Carlos Carrió, Mar Vera, Juan Ballesteros, Oskar

Ayerdi, Begoña Baza, Eva Orviz.

Hospital Clínico Universitario de Santiago (Santiago de

Compostela)

Antonio Antela, Elena Losada.

Hospital Universitario Son Espases (Palma de Mallorca)

Melchor Riera, María Peñaranda, M Angels Ribas, Antoni A.

Campins, Mercedes Garcia‐Gazalla, Francisco J Fanjul, Javier Murillas,

Francisco Homar, Helem H Vilchez, Luisa Martin, Antoni Payeras.

Hospital Universitario Virgen de la Victoria (Málaga)

Jesús Santos, María López, Crisitina Gómez, Isabel Viciana,

Rosario Palacios.

Hospital Universitario Virgen del Rocío (Sevilla)

Luis Fernando López‐Cortés, Nuria Espinosa, Cristina Roca, Silvia

Llaves.

Hospital Universitario de Bellvitge (Hospitalet de Llobregat)

Juan Manuel Tiraboschi, Arkaitz Imaz, Ana Karina Silva, María

Saumoy, Sofía Catalina Scévola.

Hospital Universitario Valle de Hebrón (Barcelona)

Adrián Curran, Vicenç Falcó, Jordi Navarro, Joaquin Burgos,

Paula Suanzes, Jorge García, Vicente Descalzo, Patricia Álvarez,

Bibiana Planas, Marta Sanchíz, Lucía Rodríguez.

Hospital Costa del Sol (Marbella)

Julián Olalla, Javier Pérez, Alfonso del Arco, Javier de la Torre,

José Luis Prada.

Hospital General Universitario Santa Lucía (Cartagena)

Onofre Juan Martínez, Lorena Martinez, Francisco Jesús Vera,

Josefina García, Begoña Alcaraz, Antonio Jesús Sánchez Guirao.

Complejo Hospitalario Universitario a Coruña (CHUAC) (A

Coruña)

Álvaro Mena, Berta Pernas, Pilar Vázquez, Soledad López.

Hospital Universitario Basurto (Bilbao)

Sofía Ibarra, Guillermo García, Josu Mirena, Oscar Luis Ferrero,

Josefina López, Mireia de la Peña, Miriam López, Iñigo López, Itxaso

Lombide, Víctor Polo, Joana de Miguel, Beatriz Ruiz Estevez, Maite

Ganchegui Aguirre, María Jesús Barberá Gracia.

Hospital Universitario Virgen de la Arrixaca (El Palmar)

Carlos Galera, Marian Fernández, Helena Albendin, Antonia

Castillo, Asunción Iborra, Antonio Moreno, M Angustias Merlos,

Inmaculada Chiclano.

Hospital de la Marina Baixa (La Vila Joiosa)

Concha Amador, Francisco Pasquau, Concepción Gil, José Tomás

Algado.

Hospital Universitario Infanta Sofía (San Sebastián de los Reyes)

Inés Suarez‐García, Eduardo Malmierca, Patricia González‐

Ruano, M Pilar Ruiz, José Francisco Pascual, Luz Balsalobre, Ángela

Somodevilla.

Hospital Universitario de Jaén (Jaén)

María de la Villa López, Mohamed Omar, Carmen Herrero.

Hospital Universitario San Agustín (Avilés)

Miguel Alberto de Zarraga, Desiré Pérez.

Hospital Clínico San Carlos (Madrid)

Vicente Estrada, Noemí Cabello, M José Núñez, Iñigo Sagasta-

goitia, Reynaldo Homen, Ana Muñoz, Inés Armenteros Yeguas.

Hospital Universitario Fundación Jiménez Díaz (Madrid)

Miguel Górgolas, Alfonso Cabello, Beatriz Álvarez, Laura Prieto,

Aws Al‐Hayani, Irene Carrillo.

Hospital Universitario Príncipe de Asturias (Alcalá de Henares)

José Sanz, Alberto Arranz, Cristina Hernández, María Novella.

Hospital Clínico Universitario de Valencia (Valencia)

M José Galindo, Sandra Pérez Gómez, Ana Ferrer.

Hospital Reina Sofía (Córdoba)

Antonio Rivero Román, Inma Ruíz, Antonio Rivero Juárez, Pedro

López, Isabel Machuca, Mario Frias, Ángela Camacho, Ignacio Pérez,

Diana Corona, Javier Manuel Caballero.

Hospital Universitario Severo Ochoa (Leganés)

Miguel Cervero, Rafael Torres.

Hospital Universitario Virgen de Valme (Sevilla)

Juan Macías Sánchez, Pilar Rincón, Luis Miguel Real, Anais

Corma, Alejandro Gonzalez‐Serna.

Hospital Álvaro Cunqueiro (Vigo)

Eva Poveda, Alexandre Pérez, Luis Morano, Celia Miralles,

Antonio Ocampo, Guillermo Pousada, María Gallego, Jacobo Alonso,

Inés Martínez.

Hospital Clínico Universitario de Valladolid (Valladolid)

Carlos Dueñas, Sara Gutiérrez, Marta de la Fuente López, Cristina

Novoa, Xjoylin Egües, Pablo Telleria.

Centro Nacional de Microbiología (Madrid)

Miguel Thomson Okatsu, Elena Delgado Blanco.
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