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Background
Evidence regarding the risk of adverse COVID-19 outcomes in people living with HIV (PLWH), and the extent to which this risk is modified by other factors 
including ART have been inconsistent across observational studies and geographical regions. Data from within regions have also been conflicting1-4

While three large meta-analyses have shown that PLHIV had a moderately increased risk of mortality,5-7 larger observational studies are needed to confirm 
these results and elucidate additional associations.
The World Health Organization has established a Global Clinical Platform8 to collect individual-level clinical data and characterize COVID-19 among 
individuals hospitalized with suspected or confirmed SARS-CoV-2 infection around the globe.

Objectives
The objectives of this analysis were to:
1) Describe the demographics, clinical features, underlying conditions,

and clinical outcomes (hereafter, collectively called clinical characteristics) 
of PLHIV hospitalized with suspected or confirmed COVID-19.

2) Assess if PLHIV hospitalized with COVID-19 were at increased risk of 
presenting with severe or critical illness at hospital admission, and increased 
risk of in-hospital mortality compared to individuals not infected with HIV.

3) Assess risk factors associated with severe or critical illness at hospital 
admission and of in-hospital mortality among PLHIV hospitalized with 
suspected or confirmed COVID-19.

Methods
Anonymized individual-level clinical data from 268,412 hospitalized patients 
were submitted to the WHO Platform between 1st January 2020 and 
29th April 2021 by a mix of national registries and sentinel health facilities from
37 countries. Twenty-four countries contributed data on PLHIV (Figure 1).
Reported variables included demographics, clinical features, HIV status, 
medications, comorbidities and outcomes.

Data collection tools: clinical data were collected using the WHO Case 
Report Form (CRF)8 and entered directly into the WHO Clinical Platform 
hosted on OpenClinica or, for data already entered in a local system or 
database, these datasets were transferred and harmonized to the WHO 
CRF data dictionary. The CRF has been translated into 7 languages.
Inclusion Criteria: All patients, regardless of age, with known HIV status and
admitted to a hospital or health facility with laboratory-confirmed or suspected 
COVID-19 were included in the analysis.
Definitions: Cases were defined as severe/critical if they met one or more of the 
following conditions at hospital admission: 1) SpO2: <90%; 2) respiratory 
rate:>30 breaths/minute in adults and children over 5 years old; 3) received 
extracorporeal membrane oxygenation; 4) admitted to an Intensive Care Unit; 5) 
received an inotrope or vasopressor; and 6) received oxygen therapy or
ventilation. Cases not meeting all the conditions described above were 
classified as mild/moderate.
Burden of underlying conditions is defined as number of conditions (none, 1-2, 
and >= 3 underlying conditions).
Statistical Analysis: Bivariate and regression analyses were conducted to
determine whether HIV status was a risk factor for severity at admission (GLM-
GEE model) and in-hospital mortality (Proportional Hazard model). The models
were adjusted for potential correlation for clustering at the country level.
Covariates were considered for inclusion in the model when >80% reported
data was not highly correlated with other variables using a correlation matrix
threshold of >0.8, and they were associated with both the outcome (severity or
mortality) and exposure (HIV status) at p<0.10 level. They were retained in the
final model if found to be significant at p<0.05 level. Based on the above criteria,
the following underlying conditions were considered in the analysis of the HIV
population: chronic cardiac disease, diabetes, hypertension, chronic pulmonary
disease, tuberculosis, asthma and malignant cancer. All analyses were 
conducted using SAS v 9.4 or R version 3.6.3 and maps created by using
ARCGIS Pro Release 2.5.0.

Results
Data Data from 15522 PLHIV (9.2%) of 168 649 hospitalized individuals with 
information on HIV status were reported to the WHO Platform from 24 countries 
(Figure 1). Among PLHIV, 37.1% were male, mean age was 45.5 years (13.7 
SD), 91.8% were on ART, 36.2% presented with severe/critical illness and 729 
women were pregnant (Table 1). Among the severe cases, 89.8% were ≤65 
years of age and 39.1% were male. Age and gender distributions are shown in 
Figure 2. Overall, most common underlying conditions were hypertension 
(33.2%), diabetes (22.7%), obesity (16.9%) (Figure 3). The mean duration from 
hospital admission to death or discharge was 9.5 days (SD 13.4). 23.1% of 
PLHIV with a known outcome died in hospital. Figure 4 shows the outcomes in 
patients with mild/moderate vs severe/critical presentation.
HIV infection was independently associated with an increased risk of 
severe/critical COVID-19 presentation (aOR 1.13), after adjusting for age,
sex, burden of underlying conditions (Figure 5), and an increased risk of
in-hospital mortality (aHR 1.30), after adjusting by age, gender, disease 
severity and burden of underlying conditions (Figure 6).
Among PLHIV, being >65 years (aHR 1.82), male (aHR 1.21), having diabetes 
(aHR 1.50) or hypertension (aHR 1.26) were factors independently associated 
with an increased risk of in-hospital mortality (Figure 6), and disease severityat
admission (Figure 5), after controlling for the other risk factors in the model.

Fig. 5. HIV infection and risk of severe or critical 
presentation of COVID-19

Fig. 6. HIV infection and risk of in-hospital 
mortality of COVID-19

Fig. 4. Clinical outcomes among PLHIV 
hospitalized with COVID-19, stratified by severity 
of illness at hospital admission

Table 1. Demographic characteristics of people 
living with HIV hospitalized with COVID-19

Fig. 1. Countries contributing clinical data on 
PLHIV to the WHO Global Clinical Platform for 
COVID-19

Fig. 2. Distribution of PLHIV hospitalized with 
COVID-19 by age and sex

Conclusions
Individual clinical data from 37 countries reported to the WHO Global Clinical 
Platform for COVID-19 indicate that:
1. HIV infection is a significant independent risk factor for both severe/ 

critical COVID-19 presentation at hospital admission and in-hospital 
mortality.

2. Among the PLHIV, male sex, age >65 years, diabetes and hypertension were 
associated with an increased risk of more severe and fatal COVID-19.

The increased risk of poor outcomes in PLHIV hospitalized for COVID 
should be considered when prioritizing SARS-CoV-2 vaccine among 
vulnerable groups.
This analysis has several limitations: (1) information on ART was available only for
40% of the patients, precluding meaningful analysis of clinical outcomes stratified 
by ART status; (2) some countries contributed data derived from national
registries of hospitalized patients, while other contributed data from a
convenience sample of clinics or sentinel clinics; (3) not all potentially relevant
risk factors, such as body mass index (BMI), were considered in the regression 
model due to insufficient data reported; (4) data in the analysis are predominantly
from South Africa. However, a sensitivity analysis excluding South African data 
showed similar results.
WHO will continue to expand the collection and analysis of clinical data of 
hospitalized PLHIV through the WHO Global Clinical Platform and encourage 
countries and stakeholders to contribute anonymized data to increase 
generalizability of these findings and inform policies.
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1 Adjusted odds ratio for HIV infection as a significant independent risk factor for severe or critical presentation of
COVID-19, after adjusting for age, sex, burden of underlying conditions (adjusted odds ratio (aOR).

2 Adjusted odds ratio for each risk factor for severe or critical presentation of COVID-19 among PLHIV, after
controlling for the other risk factors in the model.

1 Adjusted hazard ratio for HIV infection as a significant independent risk factor for in-hospital mortality 
of COVID-19, after adjusting for age, sex, disease severity and burden of underlying conditions.

2 Adjusted hazard ratio for each risk factor for in-hospital mortality among PLHIV, after controlling for the 
other risk factors in the model.
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Severe/Critical illness at hospital admission

Discharged alive 
Died 
Transferred 
Hospitalized

1952 (34.9%)

3267 (58.4%)

269 (5.3%)
75 (1.34%)

Mild/Moderate illness at hospital admission

7470 (78.8%)

1588 (16.8%)

271 (2.86%)
149 (1.57%)
1 (0.0105%)
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Hospitalized 
Palliative
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Male

Female

2300 46001150 0 1150 2300 3450

Total number of hospitalized cases

n %
Age group ≤18 years 229 1.5

18-45 years 7513 49.3
46-65 years 6359 41.7
66-75 years 920 6.0
>75 years 212 1.4

Sex Male 5737 37.2
Female 9705 62.9

Pregnant Yes 729 7.5
Health care worker Yes 328 2.2

No 14 636 97.8

Characteristics People living with HIV (n=15 522)

Assoclation of HIV status with disease severity1

Risk factors for severe/critical illness among PLHIV2

Assoclation of HIV status with disease severity1

Risk factors for severe/critical illness among PLHIV2

Fig. 3. Frequency of underlying conditions among 
PLHIV hospitalized with COVID-19

Hypertension 33.2%

Diabetes 22.7%

Obesity 16.9%

Tuberculosis 13.0%

Chronic kidney disease 12.1%

Chronic liver disease 12.1%

Smoking 8.9%

Asthma 7.2%

Malnutrition 7.0%

Chronic pulmonary disease 6.6%

Chronic neurological disorder 6.2%  

Chronic cardiac disease 4.3%

Malignant neoplasm 1.7%

Asplenia    0.5%

>75yrs -

>65 to 75yrs -

>45 to 65yrs -

>18 to 45yrs -

>=18yrs -
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