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a  b  s  t  r  a  c  t

Introduction:  It  is unclear  if SARS-CoV-2  has  affected  people  living  with  HIV  (PLWH)  more.
Methods:  We  compared  SARS-CoV-2  testing,  test  positivity,  hospitalisation,  intensive  care  unit  (ICU)
admission,  and  mortality  between  PLWH  and  the  general  HIV-negative  population  of  Catalonia,  Spain
from  March  1 to December  15,  2020.
Results:  SARS-CoV-2  testing  was  lower  among  PLWH  3556/13,142  (27.06%)  compared  to  the  general
HIV-negative  population  1,954,902/6,446,672  (30.32%)  (p <  0.001)  but test  positivity  was  higher  among
PLWH  (21.06%  vs.  15.82%,  p < 0.001).  We  observed  no significant  differences  between  PLWH  and  the
general  population  in  terms  of  hospitalisation  (13.75%  vs.  14.97%,  p =  0.174)  and  ICU  admission  (0.93%  vs.
1.66%,  p = 0.059).  Among  positive  cases,  we  found  a  lower  mortality  rate  among  PLWH  compared  to the
general  population  (1.74%  vs 3.64%,  p =  0.002).
Conclusion:  PLWH  tested  less  frequently  for SARS-CoV-2,  had  a higher  test  positivity,  similar  ICU  admis-
sion  and  hospitalisation  rates,  and  lower SARS-CoV-2-associated  mortality  compared  to  the general
HIV-negative  population.
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Evaluación  poblacional  de  la  infección  por  SARS-CoV-2  entre  personas  que
viven  con  el  VIH  y  la  población  general  de  Cataluña  (marzo-diciembre  de  2020)
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r  e  s  u  m  e  n

Introducción:  No  está  claro  si  el SARS-CoV-2  ha  afectado  más  a las  personas  que  viven con  VIH (PVV).
Métodos:  Se  compararon  los test  realizados  de  SARS-CoV-2,  la  positividad  de  la  prueba,  la hospitalización,
los  ingresos  en  la  unidad  de  cuidados  intensivos  (UCI),  las  tasas  de  mortalidad  entre  PVV  y la  población
VIH general  de  Cataluña  desde  el  1 de  marzo  hasta  el  15 de diciembre  de  2020.

Sida
Vigilancia epidemiológica Resultados:  Los  test  realizados  de  SARS-CoV-2  fueron  menos  entre  PVV  3.556/13.142  (27.06%)  comparado

con  la  población  general  de  Cataluña  1.954.902/6.446.672  (30,32%)  (p  < 0,001),  pero  la positividad  de  la
prueba de  SARS-CoV-2  fue  mayor  entre  las  PVV  (21,06  vs.  15,82%;  p < 0,001).  No se observaron  diferencias
estadísticamente  significativas  entre  PVV  y la  población  general  en  cuanto  a hospitalizaciones  (13,75  vs.
14,97%;  p =  0,174)  e ingresos  en  la  UCI  (0,93  vs. 1,66%;  p = 0,059).  Entre  los  casos  positivos,  se encontró
una  menor  tasa  de  mortalidad  entre  las  PVV  en  comparación  con  la  población  general  (1,74  vs.  3,64%;
p  =  0,002).
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Conclusiones:  Las  PVV  fueron  testadas  menos  frecuentemente  por  SARS-CoV-2  que  la  población  general,
tuvieron  una  tasa de  positividad  más  elevada,  tasas  similares  de  hospitalización  e ingresos  en  la UCI,  y
menos  mortalidad  asociada  al  SARS-CoV-2.

©  2022  Sociedad  Española  de Enfermedades  Infecciosas  y Microbiologı́a  Clı́nica.  Publicado  por  Elsevier
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Introduction

It is unclear if the severe acute respiratory syndrome coron-
avirus 2 (SARS-CoV-2) has affected people living with HIV (PLWH)
more.1 Current data on testing and incidence of SARS-CoV-2 in this
population is conflicting.2,3 Intuitively, PLWH should have more
opportunities to test for SARS-CoV-2 because this population is
considered a high-risk group. However, PLWH had limited access
to healthcare and were not routinely tested for SARS-CoV-2 during
the current pandemic.4 Testing in Spain was based on the presence
of signs and symptoms of coronavirus disease 2019 (COVID-19),
chronic comorbidities, older age, and contact tracing.4

Initial studies demonstrated no vivid evidence of poorer dis-
ease course among PLWH infected with SARS-CoV-2 compared to
HIV-negative individuals.5 As more data become available, large
studies have reported poorer outcomes for HIV/SARS-CoV-2 co-
infected persons.5 Older age and the presence of underlying chronic
conditions like hypertension, diabetes, cardiovascular disease, obe-
sity, and chronic respiratory diseases have been linked with severe
COVID-19 outcomes.1 With PLWH in Europe aging and dispropor-
tionately affected by comorbidities,6 they could experience poorer
prognosis than HIV-negative individuals. The potential enhanced
susceptibility of PLWH to SARS-CoV-2 and severe outcomes from
the co-infection has become a matter of concern.7

We  compared SARS-CoV-2 testing, test positivity, hospitalisa-
tion, intensive care unit (ICU) admission, and mortality between
PLWH and the general HIV-negative population of Catalonia, Spain.

Methods

We  conducted a cross-sectional study leveraging data from the
PISCIS cohort of PLWH in Catalonia (Spain). PISCIS is a prospective,
multicentre, observational, population-based cohort that monitors
hospital utilisation, reception of antiretroviral therapy (ART), and
clinical status of approximately 80% of all PLWH aged ≥ 16 years
in Catalonia since January 1, 1998. PISCIS data was linked with
data from public health care system and disease surveillance reg-
istries through the Public Data Analysis for Health Research and
Innovation Project of Catalonia (PADRIS)8 to obtain data on SARS-
CoV-2 testing and associated outcomes. This work was  conducted
according to the Declaration of Helsinki as revised in 2013. The
PISCIS cohort study has been approved by the Institutional Review
Board of Germans Trias i Pujol Hospital, Badalona, Spain (EO-11-
108). Patient information obtained from PADRIS was anonymized
and deidentified before the analysis.

Aggregated data on the SARS-COV-2 testing, test positivity,
related hospitalisation, ICU admission, and death for the general
HIV-negative population within the same study period for individ-
uals aged ≥ 16 years was obtained from COVID-19 epidemiological
monitoring registry via the Agency for Health and Quality Assess-
ment of Catalonia (AQuAS).

The study period was from March 1, 2020 to December 15,

2020. We  used acute SARS-CoV-2 infections confirmed by real-time
reverse transcription polymerase chain reaction (rRT-PCR) test or
rapid antigen test (RAT). We  excluded PLWH from the general pop-
ulation before the analysis.
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We calculated SARS-CoV-2 test positivity per the proportion
f the population that tested for SARS-CoV-2. Among SARS-CoV-2
ositive cases, we determined the rates per 100 persons of hospi-
alisation, ICU admission, and mortality.

We  used the Z-test to compare testing, test positivity, hospitali-
ation, ICU admission, and mortality between the two  populations.

e presented our findings using the onion plots concept.

esults

PLWH in our population were predominantly male (81.7%) with
 median age of 47.6 years. More than half of PLWH were men  who
ave sex with men  (MSM)  (52.9%) and 34.8% were of non-Spanish
rigin. Median CD4 count was 692.5 cells/mm3 and 81.9% had unde-
ectable plasma HIV-RNA (≤50 copies/ml). Regarding treatment,
4.1% of PLWH were on ART with majority receiving tenofovir
57.4%). PLWH had been diagnosed with HIV for a median dura-
ion of 12.0 years and 34.2% were without chronic comorbidities
Table 1).

SARS-CoV-2 testing was lower among PLWH 3556/13,142
27.06%) compared to the general HIV-negative population
,954,902/6,446,672 (30.32%) (p < 0.001). SARS-CoV-2 test posi-
ivity was  however higher among PLWH 749/3556 (21.06%, 95%
onfidence interval [95% CI]: 19.72–22.40) compared to the gen-
ral population 309,359/1,954,902 (15.82%, 95% CI: 15.76–15.87)
p < 0.001). We  observed no significant differences between PLWH
nd the general population in terms of hospitalisation [103/749
13.75%, 95% CI: 11.29–16.22) vs 46,318/309,359 (14.97%, 95% CI:
4.85–15.10) (p = 0.174)] and ICU admission [7/749 (0.93%, 95% CI:
.25–1.62) vs 5140/309,359 (1.66%, 95% CI: 1.62–1.71 p = 0.059)].
mong positive cases, we found a lower mortality rate among
LWH 13/749 (1.74%, 95% CI: 0.80–2.67) compared to the general
opulation 11,272/3,093,599 (3.64%, 95% CI: 3.58–3.71) (p = 0.002)
Fig. 1).

iscussion

In our population-based assessment, SARS-CoV-2 testing was
ower among PLWH with higher test positivity compared to the
eneral HIV-negative population. In terms of hospitalisation and
CU admission, no significant differences were observed between
he two  groups. Mortality was  lower among PLWH compared to the
eneral population.

A large study from the USA reported higher testing rates among
LWH compared to HIV-negative individuals.3 The findings of our
opulation-based assessment found otherwise. HIV-positive per-
ons were not prioritised for SARS-CoV-2 testing in Spain.4 During
he early days of the pandemic, testing was  based on presenting
igns and symptoms, comorbidities, age, and contact tracing.4 The
act that PLWH are not prioritized for SARS-CoV-2 testing could

ask the real picture of the pandemic in this population. Testing is
mperative because it helps to timely identify positive cases includ-
ng asymptomatic and mildly symptomatic persons and isolate to

ontrol spread or initiate early treatment to avoid severe clinical
utcomes.

Contrary to other studies that have reported a similar or
ower9,10 SARS-CoV-2 incidence among PLWH, our assessment
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Table  1
Characteristics of HIV-positive individuals with and without SARS-CoV-2 diagnosis in Catalonia, Spain.

People living with HIV (PLWH) No. (%)

All SARS-CoV-2 negative SARS-CoV-2 positive p value
Characteristic (n = 13,142) (n = 12,393) (n = 749)

Sex
Male 10,739 (81.7) 10,121 (81.7) 618 (82.5) 0.59
Female 2402 (18.3) 2271 (18.3) 131 (17.5)
Missing 1 (0.01) 1 (0.01) 0 (0)

Age,  median (IQR), y 47.6 (39.6–54.9) 47.8 (39.8–55.0) 43.5 (37.0–52.7) <0.001

Country of origin <0.001
Spain 8564 (65.2) 8162 (65.9) 402 (53.7)
Outside Spain 4576 (34.8) 4229 (34.1) 347 (46.3)
Unknown 2 (0.02) 2 (0.02) 0 (0)

HIV  transmission route <0.001
PWID 1876 (14.3) 1817 (14.7) 59 (7.9)
MSM  6870 (52.3) 6425 (51.8) 445 (59.4)
Male  heterosexual 1768 (13.5) 1680 (13.6) 88 (11.8)
Female hetero/homo/bisexual 1714 (13.0) 1609 (13.0) 105 (14.0)
Other 787 (6.0) 741 (6.0) 46 (6.1)
Missing 127 (1.0) 121 (1.0) 6 (0.8)

Years  since HIV diagnosis, median (IQR) 12.0 (7.0–18.7) 12.1 (7.1–18.9) 10.3 (6.1–15.7) <0.001
Recent CD4 count (cells/mm3), median (IQR) 692.5 (500.0–917.0) 692.0 (500.0–917.0) 695.5 (483.5–912.3) 0.65
CD4/CD8 ratio, median (IQR) 0.9 (0.6–1.2) 0.9 (0.6–1.2) 0.9 (0.6–1.2) 0.26

HIV-RNA(recent)a 0.19
Detectable 1068 (8.1) 1017 (8.2) 51 (6.8)
Undetectable 10,758 (81.8) 10,136 (81.8) 622 (83.0)
Missing 1316 (10.0) 1240 (10.0) 76 (10.2)

Chronic comorbidities

Number of chronic comorbidities 0.83
0  4489 (34.2) 4231 (34.1) 258 (34.5)
1  3434 (26.1) 3247 (26.2) 187 (25.0)
2  2244 (17.1) 2106 (17.0) 138 (18.4)
3  1325 (10.1) 1253 (10.1) 72 (9.6)
≥  4 1650 (12.6) 1556 (12.6) 94 (12.6)

Years  on ART, median (IQR) 9.4 (5.1–15.0) 9.5 (5.1–15.2) 7.8 (4.6–12.9) <0.001

Backbone ART 0.79
TAF  6606 (50.2) 6215 (50.2) 391 (52.2)
TDF  939 (7.2) 891 (7.2) 48 (6.4)
ABC  + 3TC 3820 (29.1) 3594 (29.0) 226 (30.2)
Other 670 (5.1) 630 (5.1) 40 (5.3)
Missing 1107 (8.4) 1063 (8.6) 44 (5.9)

Abbreviations:  SARS-CoV-2, Severe acute respiratory syndrome coronavirus 2; IQR, interquartile range; PWID, people who inject drugs; MSM, men  who have sex with men;
ART,  antiretroviral therapy; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil fumarate; ABC, abacavir; 3TC, lamivudine.

a Undetectable HIV/RNA plasma viral load was  defined as values ≤50 copies/ml.

Fig. 1. Diagram comparing testing, test positivity, and clinical outcomes of Coronavirus disease 2019 (COVID-19) between PLWH and in the general population of Catalonia
(Spain)  from March 1, 2020 to December 15, 2020. Abbreviations: PLWH: People living with HIV. ICU: intensive care unit. Rates are provided per 100 persons. Testing is
the  percentage (%) of the overall population. Hospitalisation, ICU, and mortality are given per 100 persons per number of SARS-CoV-2 infected persons. Z-test was used to
compare testing, test positivity, hospitalisation, ICU admission, and mortality between the two  populations.
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found a higher test positivity in this group. The previously reported
lower incidence was attributed to sheltering of PLWH due to
perceived vulnerability.11 Besides sheltering, some studies have
suggested that the low SARS-CoV-2 infection rates in this popula-
tion is due to the potential protection from ART.12 The therapeutic
effects of these anti-HIV agents against SARS-CoV-2 is however
inconclusive.12 PLWH are disproportionately affected by social
determinants including low socioeconomic levels and non-Spanish
origin which have been associated with increased SARS-CoV-2
diagnosis in Spain and could partly explain higher test positivity
among PLWH.13,14

We  found similar rates of COVID-19-associated hospitalisation
and ICU admission with lower mortality among PLWH. Earlier
studies reported no increased risks of severe outcomes from
SARS-CoV-2 infection among PLWH compared to HIV-negative
individuals.5 However, subsequent relatively larger studies showed
higher risk of death among PLWH infected with COVID-19.5 The
variation in the impact of HIV on COVID-19 outcomes could be
explained by the differences in severe COVID-19 risk factors present
in the study populations. The fact that PLWH are disproportion-
ately affected by other heath determinants for worse COVID-19
outcomes makes it uncertain to access the excess risk of HIV on
COVID-19.

Our analysis is limited by our inability to adjust for potential
confounders including age and chronic comorbidities due to its
ecological design as these factors could evidently impact COVID-
19 outcomes. A matched analysis adjusted for these factors will be
vital to understand the observed differences. Secondly, our analy-
sis involves only individuals engaged in the public health system of
Catalonia. Individuals who tested for SARS-CoV-2 in private health
facilities, pharmacies, and outside Catalonia would not be cap-
tured in the PADRIS records. However, we do not expect this to
qualitatively affect the results of our study as the first phases of
the pandemic was handled by the public healthcare system with
restricted movements to other regions and countries. Finally, we
could be underestimating the SARS-CoV-2 diagnosis rates because
we only included laboratory confirmed (rRT-PCR or RAT) acute
infections in the analysis and moreover, only symptomatic indi-
viduals were offered testing at the beginning of the pandemic in
Spain.

In summary, PLWH tested less frequently for SARS-CoV-2 infec-
tion than the general population, had a higher positivity rate,
and similar rates of hospitalisation and ICU admission. Over-
all, SARS-CoV-2-associated mortality was lower among PLWH.
Public health strategies should be employed to increase SARS-
CoV-2 testing coverage among PLWH and further studies will
be needed to understand the susceptibility of this population to
SARS-CoV-2.
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