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Objectives: We compared the characteristics and clinical outcomes of hospitalized
individuals with COVID-19 with [people with HIV (PWH)] and without (non-PWH)
HIV co-infection in Spain during the first wave of the pandemic.
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Methods: This was a retrospective matched cohort study. People with HIV were identi-
fied by reviewing clinical records and laboratory registries of 10 922 patients in active-
follow-up within the Spanish HIV Research Network (CoRIS) up to 30 June 2020. Each
hospitalized PWH was matched with five non-PWH of the same age and sex randomly
selected from COVID-19@Spain, a multicentre cohort of 4035 patients hospitalized
with confirmed COVID-19. The main outcome was all-cause in-hospital mortality.
Results: Forty-five PWH with PCR-confirmed COVID-19 were identified in CoRIS,
21 of whom were hospitalized. A total of 105 age/sex-matched controls were selected
from the COVID-19@Spain cohort. The median age in both groups was 53 (Q1-Q3,
46-56) years, and 90.5% were men. In PWH, 19.1% were injecting drug users, 95.2%
were on antiretroviral therapy, 94.4% had HIV-RNA < 50 copies/mL, and the median
(Q1-Q3) CD4 count was 595 (349-798) cells/puL. No statistically significant differ-
ences were found between PWH and non-PWH in number of comorbidities, pre-
senting signs and symptoms, laboratory parameters, radiology findings and severity
scores on admission. Corticosteroids were administered to 33.3% and 27.4% of PWH
and non-PWH, respectively (P = 0.580). Deaths during admission were documented
in two (9.5%) PWH and 12 (11.4%) non-PWH (P = 0.800).

Conclusions: Our findings suggest that well-controlled HIV infection does not modify

the clinical presentation or worsen clinical outcomes of COVID-19 hospitalization.

KEYWORDS

INTRODUCTION

Since the beginning of the COVID-19 pandemic, HIV
has been uncommonly listed as an underlying condition
in case series of hospitalized patients with COVID-19 [1,
2]. This is likely because of the much lower prevalence
of HIV among the general population than that of other
prevailing diseases and because the number of older in-
dividuals is much lower among people with HIV (PWH)
than among the HIV-uninfected population (non-PWH).
Notwithstanding this, whether HIV increases the risk of
acquiring SARS-CoV-2 or the severity or mortality of
COVID-19 has stirred substantial research. Many stud-
ies have analysed the characteristics and outcomes of
COVID-19 in PWH, but to the best of our knowledge, only
in eight of these has some comparison been made between
PWH and people without HIV (non-PWH) [3-10]. In four
of these studies, worse outcomes in PWH vs. non-PWH
have been reported [3,7,9,10].

We assessed the frequency of COVID-19 within a large
prospective cohort of PWH in Spain during the first wave of
the pandemic and compared the characteristics and clinical
outcomes of hospitalized PWH with COVID-19 with an age/
sex-matched control group of non-PWH.

Coronavirus, COVID-19, HIV, SARS-CoV-2

METHODS

We performed a retrospective study of individuals with
reverse transcription polymerase chain reaction (PCR)-
confirmed COVID-19 among PWH in active follow-up within
the Spanish HIV Research Network Cohort (CoRIS) up to 30
June 2020. CoRIS is a prospective cohort of PWH aged >
13 years, naive to antiretroviral therapy (ART) at study entry,
seen for the first time from 1 January 2004, in 46 participating
centres from 13 of 17 regions in Spain. The CoRIS database
collects demographic and clinical data, HIV transmission cat-
egory, ART history, previous opportunistic diseases, specific
non-AIDS diseases, and serological and immunovirological
data. Internal quality controls are done annually [11].

PWH with confirmed COVID-19 in CoRIS were identi-
fied by reviewing clinical records and laboratory registries.
The data source for demographics, HIV-related characteris-
tics and comorbidities in this study was the CoRIS database.
COVID-19-related clinical data were collected from the elec-
tronic medical records using an electronic case report form.

Each hospitalized PWH with COVID-19 was matched
with five hospitalized non-PWH with COVID-19 of the
same age and sex randomly selected from COVID-19@
Spain, a multicentre cohort of 4035 patients hospitalized with
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TABLE 1 Demographics and comorbidity data of 45 people with HIV (PWH) with COVID-19 stratified according to hospitalization

Non-hospitalized Hospitalized
Characteristic (N=24) N=21) P Total (V = 45)
Sex [n/N (%))
Male 20/24 (83.3) 19/21 (90.5) 0.482 39/45 (86.7)
Female 4/24 (16.7) 2/21 (9.5) 6/45 (13.3)
Age (years)
Median (Q1-Q3) 38 (34-48) 53 (46-56) 0.001 46 (37-56)
Distribution [n/no. with data (%)]
0-20 years 0/23 (0) 0/21 (0) 0.007 0/44 (0)
21-30 years 523 (21.7) 0/21 (0) 5/44 (11.4)
31-40 years 9/23 (39.1) 1/21 (4.8) 10/44 (22.7)
41-50 years 4/23 (17.4) 8/21 (38.1) 12/44 (27.3)
51-60 years 4/23 (17.4) 8/21 (38.1) 12/44 (27.3)
61-70 years 1/23 (4.3) 3/21 (14.3) 4/44 (9.1)
71-80 years 0/23 (0) 1/21 (4.8) 1/44 (2.3)
> 81 years 0/23 (0) 0/21 (0) 0 (0)
Country of birth [n/no. with data (%)]
Spain 18/24 (75.0) 12/21 (57.1) 0.205 30/45 (66.7)
Other 6/24 (25.0) 9/21 (42.9) 15/45 (33.3)
Transmission category [n/no. with data (%)]
Homo/bisexual intercourse 16/24 (66.7) 7/21 (33.3) 0.051 23/45 (51.1)
Heterosexual intercourse 724 (29.2) 8/21 (38.1) 15/45 (33.3)
Injecting drug use 0/24 (0) 4/21 (19.1) 4/45 (8.9)
Other/unknown 1/24 (4.2) 2/21 (9.5) 3/45 (6.7)
Antiretroviral therapy [n/no. with data (%)] 24/24 (100.0) 20/21 (95.2) 0.280 44/45 (97.8)

Last median CD4 count (Q1-Q3) (cells/uL) 434 (418-870) 495 (349-798) 0.958 481 (418-823)
HIV-RNA <50 copies/mL [n/no. with data (%)] 16/17 (94.1) 17/18 (94.4) 0.967 33/35 (94.3)

Comorbid conditions [n/no. with data (%)]

Hypertension 2/24 (8.3) 9/21 (42.9) 0.007 11/45 (24.4)
Coronary heart disease 0/24 (0) 2/21 (9.5) 0.122 2/45 (4.4)
Prior heart failure 0/24 (0) 2/21 (9.5) 0.122 2/45 (4.4)
Cerebrovascular disease 0/24 (0) 0/21 (0) — 0/45 (0)
Diabetes 2/24 (8.3) 4/21 (19.0) 0.292 6/45 (13.3)
Chronic lung disease (not asthma) 0/24 (0) 4/21 (19.0) 0.025 4/45 (8.9)
Obesity (BMI > 30 kg/m?) 0/24 (0) 1/18 (5.6) 0.243 1/42 (2.4)
Epilepsy 0/24 (0) 0/21 (0) — 0/45 (0)
Other chronic neurological disorder 1/24 (4.2) 0/21 (0) 0.344 1/45 (2.2)
Asthma 3/24 (12.5) 0/21 (0) 0.094 3/45 (6.7)
Solid cancer (active) 0/24 (0) 1/21 (4.8) 0.280 1/45 (2.2)
Haematological cancer (active) 0/24 (0) 0/21 (0) — 0/45 (0)
Chronic kidney disease (GFR < 60) 1/24 (4.2) 3/21 (14.3) 0.234 4/45 (8.9)
Liver cirrhosis 0/24 (0) 0/21 (0) — 0/45 (0)
Inflammatory disease 0/24 (0) 0/21 (0) — 0/45 (0)
Dementia 0/23 (0) 0/21 (0) — 0/44 (0)
(Continues)
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TABLE 1 (Continued)

Non-hospitalized Hospitalized
Characteristic (N=24) (N=21) P Total (N = 45)
Concomitant medication [n/no. with data (%)]
ACE inhibitors 2/24 (8.3) 4/21 (19.0) 0.292 6/45 (13.3)
ARBs 1/24 (4.2) 2/21 (9.5) 0.472 3/45 (6.7)
Corticosteroids systemic 0/24 (0) 1/21 (4.8) 0.280 1/45 (2.2)
Statins 3/24 (12.5) 521 (23.8) 0.322 8/45 (17.8)
Summary of clinical syndromes
Mild illness 23/24 (95.8) 2/21 (9.5) <0.001 25/45 (55.6)
Moderate disease (pneumonia) 1/24 (4.2) 6/21 (28.6) 0.024 7145 (15.6)
Severe disease (severe pneumonia) 0/24 (0) 12/21 (57.1) <0.001 12/45 (26.7)
Critical disease (ARDS) 0/24 (0) 1/21 (4.8) 0.280 1/45 (2.2)
Death 0/24 (0) 2/21 (9.5) 0.122 2/45 (4.4)

Abbreviations: ACE, angiotensin-converting enzyme; ARBs, angiotensin receptor blockers; ARDS, acute respiratory distress syndrome; BMI, body mass index; GFR,

glomerular filtration rate; PWH, people with HIV; Q1/Q3, first/third quartile.

PCR-confirmed COVID-19 in Spain [2]. The COVID-19
SEIMC score (predictive of 30-day mortality), based on age,
sex, dyspnoea, oxygen saturation, neutrophil-to-lymphocyte
ratio and estimated glomerular filtration rate, was calculated
retrospectively at admission in all patients [12].

The main outcome was all-cause in-hospital mortality.
Descriptive analysis of individuals’ characteristics was car-
ried out using frequency tables with percentages for cate-
gorical variables and median and quartiles for continuous
variables. The study was approved by the Ethics Committee
of Hospital General Universitario Gregorio Marafion.

RESULTS

Among 10 922 PWH in active-follow-up within CoRIS dur-
ing the study period, 45 (0.41%) had a recorded diagnosis of
COVID-19, 21 of whom (46.7%) were hospitalized. The de-
mographics and clinical characteristics of the 45 PWH with
COVID-19 are shown in Table 1, categorized according to
whether they were hospitalized.

In comparison with non-hospitalized PWH, those hospi-
talized were older (median age 38 vs. 53 years, P = 0.001)
and more frequently diagnosed with arterial hypertension
(8.3% vs. 42.9%, P = 0.007) or chronic lung disease, not
including asthma (0% vs. 19%, P = 0.025). No statistically
significant differences were found between both groups in
the proportion of individuals on ART, CD4 cell counts or
the proportion of those with HIV-RNA load < 50 copies/
mL. Among non-hospitalized PWH, 23 had a mild illness
and one had moderate disease (pneumonia), whereas among
hospitalized PWH, two had a mild illness, six had moderate
disease, 12 had severe disease (severe pneumonia), and one
had critical disease (acute respiratory distress syndrome).

Two of the 45 PWH with COVID-19, both hospitalized,
died.

The clinical characteristics and outcomes of the 21 hospi-
talized PWH with COVID-19 and the 105 age/sex-matched
non-PWH are shown in Table 2. In both groups, the median
[quartile 1 (Q1)—quartile 3 (Q3)] age was 53 (46-56) years,
and 90.5% were men. In PWH, 19.1% acquired HIV by in-
jecting drug use, 95.2% were on ART, 94.4% had an HIV-
RNA < 50 copies/mL, and the median (Q1-Q3) CD4 count
was 495 (349-798) cells/pL.

A higher proportion of PWH than non-PWH were born
abroad (42.9% vs. 20.4%, P = 0.028), particularly in Latin
American countries. Likewise, a higher proportion of PWH
than non-PWH had chronic kidney disease defined as an esti-
mated glomerular filtration rate (¢GFR) by the Chronic Kidney
Disease Epidemiology Collaboration (CKD-EPI) formula of
< 60 mL/min/1.73 m” for 3 months or more, irrespective of
cause (14.3% vs. 2.9%, P = 0.026). C-reactive protein (CRP)
concentrations at baseline were statistically significantly lower
in PWH than in non-PWH (median 13 vs. 49 mg/L, respec-
tively, P < 0.001). No statistically significant differences were
found between PWH and non-PWH in the number of comor-
bidities, presenting signs and symptoms, chest radiology find-
ings, oxygen saturation at room air, other laboratory parameters
and COVID-19 SEIMC score on admission.

During the hospital course, 61.9% of PWH and 78.4% of
non-PHW received oxygen therapy, and 9.5% and 23.3%, re-
spectively, underwent mechanical ventilation (P = 0.158). No
statistically significant differences were found between PWH
and non-PWH in the percentage of patients receiving corti-
costeroids (33.3% vs. 27.4%, P = 0.586), tocilizumab (4.8%
vs. 16.7%, P = 0.160) and remdesivir (0 vs. 2.9%, P = 0.426).
Death during admission was documented in two (9.5%) PWH
and 12 (11.4%) non-PWH (P = 0.800).
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TABLE 2 Clinical characteristics, treatment and outcome of hospitalized patients with COVID-19

PWH (N = 21) Non-PWH (N = 105) P

Sociodemographic characteristics

Male sex [n/N (%)]

Age (no. with data)
Median (Q1-Q3) (years)

Country of birth [#/no. with data (%)]
Spain
Other

Number of comorbidities [n/no. with data (%)]
None
12
>3

Types of comorbidity [r/no. with data (%)]
Hypertension
Chronic heart disease
Diabetes
Chronic lung disease (not asthma)
Obesity (BMI > 30 kg/m?)
Other chronic neurological disorder
Asthma
Solid cancer (active)
Haematological cancer (active)
Chronic kidney disease”
Liver cirrhosis
Inflammatory disease

Dementia

Signs and symptoms (>10%) [n/no. with data (%)]

History of fever
Cough
Malaise
Dyspnoea
Upper respiratory tract symptoms
Myalgia/arthralgia
Diarrhoea
Headache
Vomiting/nausea
Chest pain
Chest radiography [n/no. with data (%)]
Infiltrates present at baseline
Bilateral opacities
Capillary O, saturation at room air (%)
No. with data
Median (Q1-Q3)
Laboratory parameters
Leukocyte count (n with data)

Median (Q1-Q3) (cells/uL)

19/21 (90.5)
21
53 (46-56)

12/21 (57.1)
9/21 (42.9)

8/18 (44.4)
7/18 (38.9)
3/18 (16.7)

9/21 (42.9)
3/21 (14.3)
4/21 (19.0)
4/21 (19.0)
1/18 (5.6)
0/21 (0)
0/21 (0)
1/21 (4.8)
0/21 (0)
3/21 (14.3)
0/21 (0)
0/21 (0)
0/21 (0)

19/21 (90.5)
14/21 (66.7)
12/21 (57.1)
14/21 (66.7)
9/21 (42.9)
4/21 (19.0)
4/21 (19.0)
4/21 (19.0)
3/21 (14.3)
2/21 (9.5)

18/20 (90.0)
15/18 (83.3)

19
95 (89-97)

17
6540 (5590-8120)

95/105 (90.5)
105
53 (46-56)

82/103 (79.6)
21/103 (20.4)

36/91 (39.6)
43/91 (47.3)
12/91 (13.2)

37/103 (35.9)
6/104 (5.8)
17/104 (16.3)
13/105 (12.4)
19/94 (20.2)
5/104 (4.8)
6/105 (5.7)
2/105 (1.9)
2/104 (1.9)
3/104 (2.9)
3/104 (2.9)
4/105 (3.8)
3/105 (2.9)

94/105 (89.5)
80/105 (76.2)
71/102 (69.6)
59/103 (57.3)
30/103 (29.1)
27/97 (27.8)
16/103 (15.5)
13/98 (13.3)
16/99 (16.2)
13/98 (13.3)

86/100 (86.0)
62/82 (75.6)

89
95 (92-97)

103
6400 (4580-7900)

1.00

1.00

0.028

0.798

0.549
0.168
0.763
0.414
0.137
0.305
0.262
0.433
0.522
0.026
0.431
0.363
0.433

0.896
0.360
0.267
0.426
0.217
0.407
0.690
0.492
0.831
0.639

0.631

0.481

0.647

0.489

(Continues)
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TABLE 2 (Continued)
PWH (N =21) Non-PWH (N = 105) P
Lymphocyte count (n with data) 17 102
Median (Q1-Q3) (cells/uL) 1170 (930-1500) 1100 (820-1450) 0.247
Neutrophil count (n with data) 17 104
Median (Q1-Q3) (cells/uL) 4370 (3780-6730) 4310 (2900-6050) 0.497
Neutrophil-to-lymphocyte ratio [n with data (%)] 17 102
Median (Q1-Q3) 3.6 (2.2-5.9) 3.7 (2.4-6.6) 0.838
D-Dimer [n with data] 13 45
Median (Q1-Q3) (ng/mL) 591 (349-1324) 490 (310-880) 0.508
ALT (n with data) 16 93
Median (Q1-Q3) (U/L) 29 (12-46) 39 (22-58) 0.234
Creatinine (n with data) 17 104
Median (Q1-Q3) (mg/dL) 0.9 (0.8-1.0) 0.9 (0.8-1.1) 0.932
C-reactive protein (n with data) 17 98
Median (Q1-Q3) (mg/L) 13 (9-17) 49 (21-116) <0.001
COVID-19 SEIMC score
No. with data 15 85
Median (Q1-Q3) 4 (2-7) 5@3-7) 0.996
Supportive therapy [n/no. with data (%)]
Oxygen therapy (nasal, reservoir, mask) 13/21 (61.9) 88/102 (78.4) 0.108
BiPAP, CPAP, HFNO 0/21 (0) 20/102 (19.6) 0.027
Mechanical ventilation 2/21 (9.5) 24/103 (23.3) 0.158
Inotropes/vasopressors 2/21 (9.5) 17/102 (16.7) 0.409
Renal replacement therapy/dialysis 1721 (4.8) 3/100 (3.0) 0.681
Treatment [n/no. with data (%)]
Remdesivir 0/21 3/102 (2.9) 0.426
Corticosteroids 7/21 (33.3) 28/102 (27.4) 0.586
Tocilizumab 1/21 (4.8) 17/102 (16.7) 0.160
Outcomes [n/no. with data (%)]
Death 2/21 (9.5) 12/105 (11.4) 0.800

Abbreviations: ALT, alanine, aminotransferase; BiPAP, bilevel positive airway pressure; BMI, body mass index; CPAP, continuous positive airways pressure; HFNO,
high-flow nasal oxygen therapy; non-PWH, people not infected with HIV; PWH, people with HIV; Q1/Q3, first/third quartile; SEIMC, Spanish Society of Infectious

Diseases and Clinical Microbiology.

*Defined as an estimated glomerular filtration rate by the Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) formula of <60 mL/min/1.73 m? for 3

months or more, irrespective of cause.

DISCUSSION

In this retrospective study nested in a large prospective co-
hort of PWH in Spain, COVID-19 was reported as confirmed
in 0.4% of individuals up to 30 June 2020, 46.7% of whom
were hospitalized. Most individuals had well-controlled HIV
infection; however, those hospitalized were older and more
frequently afflicted with underlying comorbidities than those
managed ambulatorily. These findings are similar to those re-
ported in two other sizeable multicentre retrospective studies
with PWH in Spain and Italy, where 0.4% and 0.3% of PWH
developed COVID-19, and 63.9% and 55.1%, respectively,

were hospitalized [13,14]. A higher frequency of COVID-19
was found in a population-based study in the West Cape re-
gion in South Africa, in which the infection was confirmed
in 7.4% of PWH [3].

We also compared the characteristics and outcomes of hos-
pitalized PWH with COVID-19 with age/sex-matched non-
PWH controls from a cohort of hospitalized individuals with
COVID-19 in Spain [2]. Clinical features and severity score on
admission were well matched between the groups. However,
serum CRP concentrations indicative of systemic inflamma-
tion were lower in PWH than in non-PWH. Notwithstanding
this, median serum concentrations of CRP in both groups were
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below the cut-off values associated with severe disease and
fatal outcomes (50 and 75 mg/L, respectively) [15].

It is notable that a higher proportion of PWH than non-
PWH were born abroad, particularly in Latin American
countries, most likely because these individuals are overrep-
resented in CoRIS compared with Spain's general population.
Other explanations include increased exposure to SARS-
CoV-2 due to differences in societal factors or differences
in the genetic background that could influence COVID-19
acquisition. In a single-centre case series from the UK, hos-
pitalized PWH with COVID-19 were more likely to be of
black ethnicity [4]. However, no differences in race/ethnicity
between hospitalized PWH and non-PWH were found in two
multicentre case series from the USA [5,6].

We found that mortality for COVID-19 among PWH was
4.4% overall and 9.5% among those hospitalized, a figure
not significantly different from the 11.4% seen in the age/
sex-matched non-PWH controls. Of note, approximately a
third of hospitalized patients with COVID-19 received cor-
ticosteroids, and a smaller proportion received tocilizumab
or remdesivir, with no statistically significant differences
found between PWH and non-PWH. No significant differ-
ences in mortality between PWH and non-PWH have been
described in four studies from the UK and the USA [4-6,8],
including a large retrospective study of the US Veterans
Aging Cohort Study that included all veterans with HIV
and 1:2 age-, race/ethnicity-, sex- and site-matched un-
infected veterans, in which no evidence was found of in-
creased risk of severe COVID-19 outcomes including
death by HIV status [8]. Nevertheless, an association be-
tween HIV infection and COVID-19 death has been found
in South Africa [3] and two extensive studies from the UK
[7,9], although one or more confounding factors (socioeco-
nomic status and type of occupation, comorbidities, body
mass index, smoking and markers of HIV control) could
not be ruled out in these studies. In a recent cohort study of
linked HIV diagnosis, COVID-19 laboratory diagnosis and
hospitalization databases in New York State, PWH were
more likely to receive a diagnosis of, be hospitalized with,
and die in-hospital with COVID-19 compared with non-
PWH [10]. In this study, COVID-19 hospitalization and
mortality remained significantly elevated for PWH after
demographic adjustment; but again, the role played by
comorbidities, risk behaviours and socioeconomic status
could not be determined.

Our study is limited by retrospective design and by the
small number of PWH with COVID-19. Our work is also
limited by the absence of critical socioeconomic informa-
tion about housing, employment and level of education.
Strengths include having been carried out in a prospective
cohort of PWH, a comparison with age- and sex-matched
non-PWH controls, and the use of a validated predictive
scoring system.

In conclusion, our findings suggest that well-controlled
HIV infection does not modify the clinical presentation
or worsen clinical outcomes in patients hospitalized with
COVID-19.
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APPENDIX

Members of the the Spanish HIV
Research Network Cohort (CoRIS)
Executive committee: Santiago Moreno, Inma Jarrin, David
Dalmau, Maria Luisa Navarro, Maria Isabel Gonzalez,
Federico Garcia, Eva Poveda, Jose Antonio Iribarren, Félix
Gutiérrez, Rafael Rubio, Francesc Vidal, Juan Berenguer,
Juan Gonzilez, M Angeles Muioz-Fernandez. Fieldwork
data management and analysis:Inmaculada Jarrin, Belén
Alejos, Cristina Moreno, Carlos Iniesta, Marta Rava, Rebeca
Izquierdo. BioBanK HIV Hospital General Universitario
Gregorio Marafién: M Angeles Muiioz-Fernandez, Irene
Consuegra Fernandez. Hospital General Universitario de
Alicante (Alicante): Esperanza Merino, Gema Garcia, Irene
Portilla, Ivdn Agea, Joaquin Portilla, José Sanchez-Paya.,
Juan Carlos Rodriguez, Lina Gimeno, Livia Giner, Marcos
Diez, Melissa Carreres, Sergio Reus, Vicente Boix, Diego
Torras. Hospital Universitario de Canarias (San Cristobal de
la Laguna): Ana Lopez Lirola, Dacil Garcia, Felicitas Diaz-
Flores, Juan Luis Gémez, Maria del Mar Alonso, Ricardo
Pelazas., Jehovana Hernandez, Maria Remedios Aleman,
Maria Inmaculada Hernandez. Hospital Universitario Central
de Asturias (Oviedo): Victor Asensi, Eulalia Valle, Maria
Eugenia Rivas Carmenado, Tomds Sudrez-Zarracina
Secades, Laura Pérez Is. Hospital Universitario 12 de
Octubre (Madrid): Rafael Rubio, Federico Pulido, Otilia
Bisbal, Asuncién Hernando, Lourdes Dominguez, David
Rial Crestelo, Laura Bermejo, Mireia Santacreu. Servicio de
Enfermedades Infecciosas. Hospital Universitario Donostia.
Instituto de Investigacion BioDonostia. (Donostia-San
Sebastiin): José Antonio Iribarren, Julio Arrizabalaga, Maria
José Aramburu, Xabier Camino, Francisco Rodriguez-
Arrondo, Miguel Angel von Wichmann, Lidia Pascual
Tomé, Miguel Angel Goenaga, M* Jests Bustinduy, Harkaitz
Azkune, Maialen Ibarguren, Aitziber Lizardi, Xabier
Kortajarena, M* Pilar Carmona Oyaga, Maitane Umerez
Igartua. Hospital General Universitario De Elche (Elche):
Félix Gutiérrez, Mar Masid, Sergio Padilla, Catalina
Robledano, Joan Gregori Colomé, Araceli Adsuar, Rafael
Pascual, Marta Fernandez, José Alberto Garcia, Xavier
Barber, Vanessa Agullo Re, Javier Garcia Abellan, Reyes
Pascual Pérez, Maria Roca. Hospital Universitari Germans
Trias i Pujol (Can Ruti) (Badalona): Roberto Muga, Arantza
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Sanvisens, Daniel Fuster. Hospital General Universitario
Gregorio Marafién (Madrid): Juan Berenguer, Juan Carlos
Lopez, Isabel Gutiérrez, Margarita Ramirez, Belén Padilla,
Paloma Gijon, Teresa Aldamiz-Echevarria, Francisco
Tejerina, Francisco José Parras, Pascual Balsalobre, Cristina
Diez, Leire Pérez Latorre, Chiara Fanciulli. Hospital
Universitari de Tarragona Joan XXIII (Tarragona): Francesc
Vidal, Joaquin Peraire, Consuelo Viladés, Sergio Veloso,
Montserrat Vargas, Montserrat Olona, Anna Rull, Verénica
Alba, Elena Yeregui, Jenifer Masip, Laia Reverté. Hospital
Universitario y Politécnico de La Fe (Valencia): Marta
Montero, José Lopez Aldeguer, Marino Blanes, Maria Tasias
Pitarch, Ivan Castro Hernandez, Eva Calabuig, Sandra
Cuéllar, Miguel Salavert Lleti, Juan Ferndndez Navarro.
Hospital Universitario La Paz/IdiPAZ: Juan Gonzélez-
Garcia, Francisco Arnalich, José Ramoén Arribas, Jose
Ignacio Bernardino de la Serna, Carmen Busca, Joanna
Cano, Julen Cardifianos, Juan Miguel Castro, Ana Delgado
Hierro, Luis Escosa, Pedro Herranz, Victor Hontanén, Silvia
Garcia-Bujalance, Milagros Garcia Lopez-Hortelano, Alicia
Gonzélez-Baeza, Rosa de Miguel, Maria Luz Martin-
Carbonero, Mario Mayoral, Maria Jose Mellado, Rafael
Mican, Rocio Montejano, Maria Luisa Montes, Victoria
Moreno, Ignacio Pérez-Valero, Guadalupe Rua Cebridn,
Berta Rodés, Talia Sainz, Elena Sendagorta, FEulalia
Valencia. Hospital San Pedro Centro de Investigacion
Biomédica de La Rioja (CIBIR) (Logrofio): José Ramoén
Blanco, José Antonio Oteo, Valvanera Ibarra, Luis Metola,
Mercedes Sanz, Laura Pérez-Martinez. Hospital Universitario
Miguel Servet (Zaragoza): Piedad Arazo, Gloria Sampériz.
Hospital Universitari MutuaTerrassa (Terrasa): David
Dalmau, Angels Jaén, Montse Sanmarti, Mireia Caird, Javier
Martinez-Lacasa, Pablo Velli, Roser Font, Marina Martinez,
Francesco Aiello. Complejo Hospitalario de Navarra
(Pamplona): Maria Rivero Marcotegui, Jesiis Reparaz, Maria
Gracia Ruiz de Alda, Maria Teresa de Ledn Cano, Beatriz
Pierola. Corporacié Sanitaria Parc Tauli (Sabadell): Maria
José Amengual, Gemma Navarro, Manel Cervantes, Sonia
Calzado, Marta Navarro Vilasaro. Hospital Universitario de
La Princesa (Madrid): Ignacio de los Santos, Jesis Sanz
Sanz, Ana Salas, Cristina Sarria, Lucio J. Garcia-Fraile
Fraile, Enrique Martin Gayo. Hospital Universitario Ramén
y Cajal (Madrid): Santiago Moreno, José Luis Casado,
Fernando Dronda, Ana Moreno, Maria Jesus Pérez Elias,
Carolina Gutiérrez, Nadia Madrid, Santos del Campo, Sergio
Serrano, Maria Jesds Vivancos, Javier Martinez Sanz, Usua
Anxa Urroz, Tamara Velasco, Alejandro Vallejo. Hospital
General Universitario Reina Sofia (Murcia): Enrique Bernal,
Alfredo Cano Sanchez, Antonia Alcaraz, Joaquin Bravo
Urbieta, Angeles Muiioz Perez, Maria Jose Alcaraz, Maria
del Carmen Villalba. Hospital Nuevo San Cecilio (Granada):
Federico Garcia, José Hernandez Quero, Leopoldo Mufioz

Medina, Marta Alvarez, Natalia Chueca, David Vinuesa,
Clara Martinez-Montes, Carlos Guerrero, Adolfo de Salazar
Gonzalez, Ana Fuentes. Centro Sanitario Sandoval (Madrid):
Jorge Del Romero, Montserrat Raposo Utrilla, Carmen
Rodriguez, Teresa Puerta, Juan Carlos Carri6, Mar Vera,
Juan Ballesteros, Oskar Ayerdi. Hospital Clinico
Universitario de Santiago (Santiago de Compostela):
Antonio Antela, Elena Losada. Hospital Universitario Son
Espases (Palma de Mallorca): Melchor Riera, Maria
Pefiaranda, M* Angels Ribas, Antoni A Campins, Carmen
Vidal, Francisco Fanjul, Javier Murillas, Francisco Homar,
Helem H Vilchez, Maria Luisa Martin, Antoni Payeras.
Hospital Universitario Virgen de la Victoria (Malaga): Jests
Santos, Cristina Gémez Ayerbe, Isabel Viciana, Rosario
Palacios, Carmen Pérez Lopez, Carmen Maria Gonzalez-
Domenec. Hospital Universitario Virgen del Rocio (Sevilla):
Pompeyo Viciana, Nuria Espinosa, Luis Fernando Lépez-
Cortés. Hospital Universitario de Bellvitge (Hospitalet de
Llobregat): Daniel Podzamczer, Arkaitz Imaz, Juan
Tiraboschi, Ana Silva, Maria Saumoy, Paula Prieto. Hospital
Universitario Valle de Hebrén (Barcelona): Esteban Ribera,
Adrian Curran. Hospital Costa del Sol (Marbella): Julidn
Olalla, Javier Pérez Stachowski, Alfonso del Arco, Javier de
la Torre, José Luis Prada, José Maria Garcia de Lomas.
Hospital General Universitario Santa Lucia (Cartagena):
Onofre Juan Martinez, Francisco J. Vera, Lorena Martinez,
Josefina Garcia, Begofa Alcaraz, Amaya Jimeno. Complejo
Hospitalario Universitario a Corufia (Chuac) (A Corufia)
Angeles Castro, Berta Pernas, Alvaro Mena. Hospital
Universitario Basurto (Bilbao): Josefa Muiioz, Miren Zurifie
Zubero, Josu Mirena Baraia-Etxaburu, Sofia Ibarra, Oscar
Luis Ferrero, Josefina Lopez de Munain, M* Mar Camara,
Mireia de la Pefia, Miriam Lopez, Ifigo Lopez Azkarreta.
Hospital Universitario Virgen de la Arrixaca (El Palmar):
Carlos Galera, Helena Albendin, Aurora Pérez, Asuncidn
Iborra, Antonio Moreno, Maria Angustias Merlos, Asuncién
Vidal, Marisa Meca. Hospital de la Marina Baixa (La Vila
Joiosa): Concha Amador, Francisco Pasquau, Javier Ena,
Concha Benito, Vicenta Fenoll, Concepcién Gil Anguita,
José Toméas Algado. Hospital Universitario Infanta Sofia
(San Sebastian de los Reyes): Inés Sudrez-Garcia, Eduardo
Malmierca, Patricia Gonzalez-Ruano, Dolores Martin
Rodrigo, M? Pilar Ruiz Seco. Hospital Universitario de Jaén
(Jaén): Mohamed Omar, Maria Amparo Go6émez Vidal.
Hospital San Agustin (Avilés): Miguel Alberto de Zarraga.
Hospital Clinico San Carlos (Madrid): Vicente Estrada,
Maria Jests Téllez, Jorge Vergas, Juncal Pérez-Somarriba.
Hospital Universitario Fundacién Jiménez Diaz (Madrid):
Miguel Goérgolas, Alfonso Cabello, Beatriz Alvarez, Laura
Prieto. Hospital Universitario Principe de Asturias (Alcala
de Henares): José Sanz Moreno, Alberto Arranz, Cristina
Herndndez Gutiérrez, Maria Novella Mena. Hospital
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ClinicoUniversitario de Valencia (Valéncia): Maria José
Galindo, Ramén Fernando Vilalta, Ana Ferrer. Hospital
Reina Sofia (Coérdoba): Antonio Rivero Roman, Antonio
Rivero Juéarez, Pedro Lopez, Isabel Machuca, Mario Frias,
Angela Camacho. Hospital Universitario Severo Ochoa
(Leganés): Miguel Cervero, Rafael Torres. Nuestra Sefiora

de Valme (Sevilla): Juan A Pineda, Pilar Rincén, Juan
Macias, Nicolas Merchante, Luis Miguel Real, Anais Corma
Gomez, Marta Fernindez Fuertes, Alejandro Gonzalez-
Serna. Hospital Alvaro Cunqueiro (Vigo): Eva Poveda,
Alexandre Pérez, Manuel Crespo, Luis Morano, Celia
Miralles, Antonio Ocampo, Guillermo Pousada.
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