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SUMMARY

Background: South Africa has the highest prevalence of HIV in the world and to date has recorded the
highest number of cases of COVID-19 in Africa. There is uncertainty as to what the significance of this
dual infection is, and whether people living with HIV (PLWH) have worse outcomes compared to HIV-
negative patients with COVID-19. This study compared the outcomes of COVID-19 in a group of HIV-
positive and HIV-negative patients admitted to a tertiary referral centre in Johannesburg, South Africa.

Methods: Data was collected on all adult patients with known HIV status and COVID-19, confirmed
by reverse-transcriptase polymerase chain reaction (RT-PCR), admitted to the medical wards and inten-
sive care unit (ICU) between 6 March and 11 September 2020. The data included demographics, co-
morbidities, laboratory results, severity of illness scores, complications and mortality, and comparisons
were made between the HIV-positive and HIV negative groups.

Results: Three-hundred and eighty-four patients, 108 HIV-positive and 276 HIV-negative, were included
in the study. Median 4C score was significantly higher in the HIV-positive patients compared to the HIV-
negative patients, but there was no significant difference in mortality between the HIV-positive and HIV-
negative groups (15% vs 20%, p = 0.31). In addition, HIV-positive patients who died were younger than
their HIV-negative counterparts, but this was not statistically significant (47.5 vs 57 years, p = 0.06).

Conclusion: Our findings suggest that HIV is not a risk factor for moderate or severe COVID-19 disease
neither is it a risk factor for mortality. However, HIV-positive patients with COVID-19 requiring admission
to hospital are more likely to be younger than their HIV-negative counterparts. These findings need to be
confirmed in future, prospective, studies.

© 2021 The British Infection Association. Published by Elsevier Ltd. All rights reserved.

Introduction

associated disease, COVID-19 (coronavirus disease-2019). Overall,
1,423,578 of these cases have occurred in South Africa.! In the ma-

SARS-CoV-2 has rapidly spread across the globe with more than
100 million people reported to be infected, as of the 27% of Jan-
uary 2021, and a large number of these manifesting with the
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jority of cases, COVID-19 is a mild influenza-like illness; however,
severe disease occurs in approximately 14%, and critical illness in
5% of cases.” Risk factors for progression to severe illness include
age, male sex, hypertension, cardiovascular disease, obesity and di-
abetes, amongst others.>+*

There is still no clarity as to the impact of HIV infection on the
risk of contracting SARS-CoV-2, nor on the outcome of COVID-19.
This is critically important as South Africa has the highest preva-
lence of people living with HIV (PLWH) in the world.” Fourteen
percent of the population are HIV-positive and of those only 55%
are virally supressed.>-® It has been suggested that PLWH are not

0163-4453/© 2021 The British Infection Association. Published by Elsevier Ltd. All rights reserved.
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at an increased risk of severe disease from COVID-19 infection; es-
pecially in those who are using antiretroviral therapy (ART), are
virally suppressed, and have a CD4 cell count > 200 cells/mm3.7-9

A retrospective matched cohort analysis of HIV-positive and
HIV-negative patients, amongst several hospitals in the United
Kingdom (UK), showed similar outcomes in COVID-19, PCR-positive
patients, with respect to the need for ventilation and mortality'©,
and a matched cohort from New York demonstrated similar find-
ings.! A study from Spain, demonstrated a lower risk for COVID-19
in the HIV-positive population compared with the general popu-
lation, especially in those patients taking a combination of teno-
fovir and emtricitabine.'? In contrast, population-based data from
the Western Cape, South Africa’®> and from the UK, showed an
increased mortality from COVID-19 amongst PLWH. In the former
study this association was present irrespective of HIV viral load’3.
Data from the International Severe Acute Respiratory and Emerg-
ing Infection Consortium (ISARIC)® also showed an increased 28
day mortality amongst PLWH; however, the data were incom-
plete and did not adjust for confounding factors, such as socioeco-
nomic status, nor the effects of ART, CD4 cell count and HIV viral
load.

There is significant heterogeneity in the prevalence of HIV
in different regions of the world, and within South Africa. Sta-
tistical power may be an issue in areas where prevalence of
HIV is lower, such as in Europe, which may lead to conflict-
ing results when compared with a country such as South Africa
with a very high burden of HIV infection. In addition, differ-
ences seen in the various studies may also represent factors that
have not been accounted for, such as frailty and socioeconomic
status.

Molecular docking studies have demonstrated binding of the
HIV nucleotide reverse transcriptase inhibitor (NRTI), tenofovir, to
an RdRp model, suggesting that this agent may also have activ-
ity against SARS-CoV-2.' Other in vitro data are however con-
flicting, as one study corroborated the anti-viral effects of teno-
fovir'”, whereas two others did not.’®:'® In addition, there is
no evidence that pre-exposure prophylaxis (PrEP) with tenofovir,
prevents SARS-CoV-2 infection and COVID 19 disease 2°. Despite
this, a study from the Western Cape province in South Africa
showed a reduction in COVID-19 mortality amongst those patients
on tenofovir disoproxil fumarate (TDF) therapy, when compared
to those on other anti-retroviral therapies, similar to the find-
ings from the Spanish study.'?'> More data are needed to deter-
mine the in vitro and clinical efficacy of tenofovir therapy against
SARS-CoV-2. There has also been interest in the potential use of
HIV protease inhibitors, as these inhibit the activity of Mpro,?!
and in vitro studies have shown that the use of nelfinavir sig-
nificantly blocks SARS-CoV-2 viral replication in cell cultures.??
Despite this, randomised controlled trials have demonstrated no
benefit of lopinavir/ritonavir compared to standard care in pa-
tients with COVID-19 disease,2>2* and similarly in a case series,
darunavir failed to prevent progression of disease.?”

The aim of this study was to determine the impact of HIV infec-
tion on the clinical characteristics, disease course and outcome of
patients with COVID-19 admitted to a tertiary academic teaching
hospital in Johannesburg, Gauteng, South Africa.

Methods

This was a retrospective analysis of prospectively collected data
on all adult patients with reverse-transcriptase polymerase chain
reaction (RT-PCR)-confirmed COVID-19, admitted to the medical
wards and multidisciplinary intensive care unit (ICU) of Char-
lotte Maxeke Johannesburg Academic Hospital (CMJAH) between 6
March and 11 September 2020. Patients with known HIV status or
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those with an HIV ELISA performed during the current admission
were included in the final analysis.

Patient data was initially captured using dedicated data collec-
tion sheets, which were subsequently transferred onto a password-
protected database (REDCap version 9.7.8, Vanderbilt University,
2020). The database was supplemented with laboratory informa-
tion from the National Health Laboratory Service (NHLS) results
system (TrakCare, Intersystems, Cambridge, MA, USA). Data was ex-
ported into Microsoft Excel 16.4 (Microsoft Corporation, Redmond,
USA) and missing data was obtained through review of physical
patient files and the NHLS laboratory system and entered directly
into Microsoft Excel.

Patient reported comorbidities assessed in our analysis, were
the presence of cardiovascular disease (including hypertension, is-
chaemic heart disease and atrial fibrillation), diabetes mellitus (di-
agnosed prior to admission), obesity, dyslipidaemia, chronic kid-
ney disease (including prior renal transplant), chronic lung dis-
ease (including asthma and chronic obstructive pulmonary disease
(COPD)), prior tuberculosis, chronic liver disease, malignancy, neu-
ropsychiatric illness (including dementia, prior stroke, epilepsy and
psychiatric disorders), thyroid disease and rheumatological condi-
tions (including systemic lupus erythematosus, rheumatoid arthri-
tis and ankylosing spondylitis).

Clinical severity was analysed by a number of scoring systems,
namely the CURB-65 score, the National Early Warning Score 2
(NEWS2) and the 4C mortality score. CURB-65 was chosen as it
forms part of the South African community-acquired pneumonia
guideline2®, whilst NEWS2 was chosen as it has previously been
validated for use in COVID-19.%7 The 4C score was used as it was
developed for use in predicting mortality in patients with COVID-
19.28

Routine admission investigations performed for all patients in-
cluded: full blood count (FBC), urea, creatinine and electrolytes
(U&E), liver function tests, C-reactive protein (CRP), procalcitonin
(PCT), lactate dehydrogenase (LDH), D-dimer levels, highly sensi-
tive troponin T (hs-Trop-T), ferritin, beta-d-glucan (BDG), HIV ELISA
(with CD4 and viral load if positive) and blood cultures. Presence of
SARS-CoV-2 infection was confirmed by RT-PCR on a nasopharyn-
geal swab and sputum investigations for bacteria were undertaken
using microscopy, culture and sensitivity (MC&S). Testing for My-
cobacterium tuberculosis and Pneumocystis jirovecii pneumonia (PJP)
infection were performed, as appropriate.

Laboratory results used in the current analysis were those taken
within 24 hours of hospital admission. The absolute CD4 cell count
and HIV viral load, taken at the time of admission diagnosis of
HIV were utilised for analysis, whereas in the case of known HIV-
positive patients, the most recent viral load and CD4 cell counts,
within the six months prior to admission, were used. An HIV viral
load of less than 20 copies per millilitre was considered in the cur-
rent study to represent viral suppression, as this is the detection
limit of the assay used at our centre (Roche cobas® 6800/8800
HIV-1 test).

A complication was defined as a new event that occurred
during hospital admission. Complications included cardiovascu-
lar events (new onset cardiac failure, myocardial infarction, ar-
rythmias, cardiac arrest), pneumothorax, thromboembolic events,
endocrine complications (diabetic ketoacidosis, Addisonian crisis),
neuropsychiatric events, nosocomial infections, and gastrointestinal
events (GIT bleed and hepatitis).

All patients with moderate/severe COVID-19 disease, as de-
fined by the National Institute of Communicable Diseases (NICD)??,
received a standard treatment protocol, which included corti-
costeroids, anticoagulation, empiric antibiotic therapy (including
therapy for opportunistic infections (OI)) and in some cases
tocilizumab.
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Statistical analysis

Categorical variables were presented as frequencies and per-
centages. The Chi-square or Fishers’ Exact tests were used to as-
sess the association between categorical variables as appropriate.
Continuous variables were described with mean and standard de-
viations (SD) for normally distributed data while non-normal data
were described using the median and interquartile range (IQR). The
means for normally distributed continuous variables were com-
pared using the Student’s independent t-test, or analysis of vari-
ance (ANOVA) for three or more groups. The Mann-Whitney U test
was used for comparing two groups of non-normally distributed
data, while the Kruskal-Wallis test was used for analysis of three
or more of such groups.

Multivariable logistic regression was used to determine the as-
sociation between HIV status, and mortality, adjusting for different
variables. Variables for the logistic regression model were selected
using a stepwise regression, with variables with a p value less than
0.1 being selected for inclusion in the models. These were subse-
quently analysed together with risk factors that were noted as con-
founding the association of interest, and so these known confound-
ing risk factors were then included for the various models, regard-
less of the results of the stepwise regression. The separate mul-
tivariable logistic regression models used to assess association of
HIV status on in-hospital mortality controlling for different charac-
teristics, included demographics and comorbidities, or demograph-
ics and laboratory markers variables, and lastly combining all se-
lected variables.

The data were analysed using Microsoft Excel 16.4 (Microsoft
Corporation, Redmond, USA) and Prism 8.4.3 (GraphPad Software
Inc, California, USA). The multivariable logistic regression analysis
were performed in STATA 16 (StataCorp LLC, Texas, USA) and p val-
ues of <0.05 were used to ascertain statistical significance.

Ethics approval

The University of the Witwatersrand Human Research Ethics
Committee (Medical) approved both the establishment of the CM-
JAH COVID-19 Database (Ethics Certificate M200458) and this ret-
rospective review (M2008109).

Results
Demographics

At the time of analysis the CMJAH COVID-19 Database included
676 adult patients with RT-PCR-confirmed COVID-19. Two-hundred
and forty two patients had no recorded HIV status and 32 had
been admitted to non-medical wards. The remaining 402 patients
included one duplicate entry and 15 patients with incomplete data,
resulting in a total cohort for analysis of 384 patients (Fig. 1). Over-
all, 276 patients were confirmed to be HIV-negative with the Roche
cobas® HIV-1/HIV-2 Qualitative Test and 108 patients were HIV-
positive. Thirteen HIV-positive patients were newly diagnosed, on
the current admission, and 95 had been previously diagnosed.

Table 1 shows demographic and comorbidity data for the entire
cohort. Patients were predominantly black, largely representing the
demographics served by our hospital, and male. The median age of
the total cohort was 50 years with the HIV-positive group being
significantly younger than the HIV-negative group (45 vs 52 years,
respectively p=0.01). Overall, 270 (70%) patients of the total cohort
had one or more comorbidities with 72 HIV-positive patients (67%)
having at least one comorbidity in addition to HIV infection. There
was a significant difference in the number of patients with current
or previous tuberculosis (TB) between the two groups. Overall, 79
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HIV-positive patients were on ART and 17 were ART-naive at the
time of admission. ART data was missing for 12 patients.

Clinical and Laboratory Data

Table 2 depicts clinical and laboratory data for the entire co-
hort. Interestingly, the median oxygen saturation was higher, and
the systolic and diastolic blood pressure lower in the HIV-positive
group compared to the -negative group (P<0.05 for all, Table 2),
but there was no difference in pulse rate, respiratory rate or tem-
perature between the two groups. Although median neutrophil
count, ferritin, LDH, d-dimer level and CRP were elevated in the
entire cohort, there was no significant difference in these vari-
ables between the two groups. In addition, the median lymphocyte
count was reduced in the entire cohort. Interleukin-6 (IL-6) lev-
els were elevated in both the HIV-positive and -negative groups;
however, IL-6 levels were only available for 16 and 60 patients in
the two groups, respectively, due to limitations in the availabil-
ity of the assay in this setting. There was a significant difference
in haemoglobin, total protein, alkaline phosphatase and gamma-
glutamyl transferase levels between the HIV-positive and nega-
tive groups, respectively (P<0.05 for all, Table 2). Median CD4 cell
counts were 210 cells/mm?3 in the HIV-positive group.

Factors associated with mortality in the entire group

Mortality data is shown in Table 3. Overall, patients who died
were older than those who survived (54.5 vs 48 years; p=0.01).
There was no mortality difference according to gender or race. In
terms of comorbidities, diabetes mellitus and obesity were more
frequent amongst those who died than those who lived. Respira-
tory rate, pulse rate and oxygen saturation were all significantly
associated with mortality. The patients who died had higher white
cell and neutrophil counts, neutrophil/lymphocyte (N/L) ratios, and
more severe renal dysfunction (i.e. elevated urea and creatinine).
Furthermore, aspartate transaminase (AST), CRP, PCT, d-dimers, fer-
ritin and hs-Trop-T were all higher and the albumin lower in those
who died. Patients who developed neuropsychiatric disease and
nosocomial infections during their hospital admission had a higher
rate of mortality. In addition, the need for respiratory support and
ICU care was associated with a higher chance of dying.

Severity of illness and mortality

Severity of illness and mortality data for the entire cohort is
shown in Table 4. The median 4C score was significantly higher in
the HIV-positive patients compared to the HIV-negative patients.
There was no difference in CURB-65 or NEWS2 scores between the
groups. The overall mortality in the cohort was 18% with a non-
significant difference between the HIV-positive and HIV-negative
groups (15% vs 20%, p = 0.31). Furthermore, there was no differ-
ence in ICU survival between the two groups.

Subgroup analysis: HIV-positive died vs HIV-negative died

Among the patients that died, the HIV-positive patients were
younger than those that were HIV-negative, 47.5 vs 57 years
(p = 0.06). There was a significantly higher incidence of neu-
ropsychiatric disease (p = 0.04) and smoking (p = 0.04) in the
HIV-positive group, and of obesity (p = 0.05) in the HIV-negative
group. The haemoglobin, sodium and albumin levels were all sig-
nificantly lower in the HIV-positive group, whereas serum urea,
ALP and PCT were all significantly higher. There was no significant
difference in the CURB-65, NEWS2 or 4C scores between patient
groups, and there was no difference in need for respiratory sup-
port, admission to ICU, or length of stay. This data is available in
Supplementary Table 1.
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Table 1
Demographic and comorbidity data in the entire cohort.

Entire cohort  HIV-positive =~ HIV-negative P

(n=384) (n = 108) (n = 276) value
Age
Median (IQR), (years) 50 (39-60) 45 (38-56) 52.5 (39.8-61)  0.008
Gender
n (%)
Male 204 (53%) 54 (50%) 150 (54%) 0.50
Female 180 (47%) 54 (50%) 126 (46%)
Race
n (%)
Black 322 (84%) 100 (92.6%) 222 (80.4%)
White 27 (7%) 6 (5.6%) 21 (7.6%)
Indian 10 (3%) 1 (0.9%) 24 (8.7%)
Mixed race 25 (6%) 1(0.9%) 9 (3.3%)
Comorbidities
n (%)
Cardiovascular disease 148 (39%) 36 (33.3%) 112 (40.6%) 0.20
Chronic kidney disease 35 (9%) 10 (9.26%) 25 (9.06%) 1.0
Chronic liver disease 6 (2%) 2 (1.85%) 4 (1.45%) 0.68
Chronic lung disease 16 (4%) 6 (5.56%) 10 (3.62%) 0.40
Tuberculosis 14 (4%) 8 (7.41%) 6 (2.17%) 0.03
Diabetes mellitus 88 (23%) 18 (16.67%) 70 (25.46%) 0.08
Dyslipidaemia 15 (4%) 4 (16.67%) 11 (25.36%) 0.08
Obesity 60 (16%) 13 (12.04%) 47 (17.03%) 0.27
Thyroid disease 6 (1.56%) 1 (0.93%) 5 (1.81%) 1.0
Malignancy 20 (5%) 5 (4.63%) 15 (5.43%) 1.0
Neuropsychiatric disease 30 (8%) 12 (11.11%) 18 (6.52%) 0.14
Rheumatological disease 8 (2.08%) 0 (0%) 8 (2.90%) 0.11
Smoking 23 (6%) 6 (5.56%) 17 (6.16%) 1.0

IQR - Interquartile range

CD4 (cells/mm?)

210 (144.5-458.5)n = 89

210 (180-339)n = 89

N/A

Table 2
Vital and Laboratory Data in the entire cohort, median (IQR).

Entire cohort HIV-positive HIV-negative P

(n = 384) (n = 108) (n = 276) value
Vitals on admission
Median (IQR)
Temperature (°C) 36.7 (36.4-37.2) 36.6 (36.4-37.10) 36.7 (36.4-37.2) 0.64
Respiratory rate (rpm) 22 (18-26) 20 (18-24) 22 (18-26) 0.11
Pulse rate (bpm) 100 (89-116) 100 (86-117) 101 (90-115) 0.66
Sp02 (%) 89 (82-95) 92 (85-95) 88 (80-94) 0.006
sBP (mmHg) 125 (115-140) 120 (108-133) 128 (116-143) <0.0001
dBP (mmHg) 78 (68-88) 75 (64-84) 78 (68-90) 0.01
Laboratory data
Median (IQR)
Haemoglobin (g/dl) 13.5 (11.9-14.8)n = 381 12.9 (12-3.6)n = 107 13.7 (13.4-14)n = 274 0.01
Platelets (x10°/1) 249 (183-325)n = 380 240 (228-269)n = 107 256 (242-271)n = 273 0.73
White cell count (x10°/1) 7.7 (5.6-10.4)n = 381 7 (6.4-8.3)n = 107 8 (7.4-8.5)n = 274 0.17
Neutrophil count (x10°/1) 5.8 (4-8.5)n = 298 5.08 (4.4-6.2)n = 81 5.99 (5.4-6.5)n = 217 0.09
Lymphocyte count (x10°/1) 1.2 (0.8-1.8)n = 305 1.12 (1-1.3)n = 83 1.15 (1.1-1.3)n = 222 0.83
N/L Ratio 5(2.9-8.6)n = 298 4.6 (3.9-5.4)n = 81 5.1 (4.6-5.7)n = 217 0.22
Sodium (mmol/l) 138 (134-141)n = 384 137 (135-138)n = 109 138 (137-139)n = 275 0.04
Potassium (mmol/l) 4.6 (4.1-5.2)n = 384 4.6 (4.3-4.8)n = 109 4.6 (4.5-4.7)n = 275 0.45
Urea (mmol/l) 5.7 (3.9-8.9)n = 384 6 (5.3-6.7)n = 109 5.6 (5.2-6)n = 275 0.43
Creatinine (umol/I) 93.5 (75-135)n = 384 93 (88-111)n = 109 95 (88-103)n = 275 0.79
Total protein (g/1) 72 (66-78)n = 362 74 (72-76)n = 105 71 (70-72)n = 257 0.0007
Albumin (g/1) 37 (33-42)n = 368 37 (35-39)n = 105 37 (37-38)n = 263 0.08
Total bilirubin (umol/l) 8 (5-12)n = 366 7 (6-8)n = 105 8.5 (8-9)n = 261 0.004
Conj. bilirubin (umol/l) 3 (2-5)n = 362 3 (2-3)n =103 3 (3-3)n =259 0.29
ALT (U/l) 27 (18-43)n = 369 28 (26-33)n = 106 27 (25-30)n = 263 0.77
AST (U/[1) 42 (30-63)n = 368 43.5 (38-50)n = 106 42 (40-45)n = 262 0.41
ALP (U/[1) 84 (64-112)n = 367 102 (87-112)n = 106 79 (76-83)n = 261 < 0.0001
GGT (U/l) 63 (35-119)n = 366 85 (63-108)n = 106 55 (49-64)n = 260 0.0007
LDH (U/I) 478 (338-641)n = 261 502.5 (396-557)n = 78 471 (423-527)n = 183 0.85
C-reactive protein (mg/l) 92 (36-191)n = 370 107 (70-136)n = 105 91 (76-101)n = 265 0.46
Procalcitonin (ng/ml) 0.22 (0.1-0.8)n = 298 0.265 (0.16-0.53)n = 82  0.21 (0.17-0.27)n = 216 0.31
Interleukin 6 (pg/ml) 106 (47-466)n = 75 57.8 (17-170)n = 16 108.9 (87.4-203.1) n =59  0.12
Beta-D-glucan (pg/ml) 47 (30-100)n = 103 58.5 (31-99),n = 60 45 (38-51),n = 43 0.19
D-dimers (mg/1) 0.75 (0.4-2.0)n = 330 0.79 (0.51-1.5)n = 94 0.75 (0.66-0.94)n = 236 0.68
Ferritin (ng/ml) 631 (299-1555)n = 313 635 (488-1045)n = 89 624 (530-770)n = 224 0.78
hs Troponin T (ng/l) 12 (6-29)n = 245 13 (8-15),n = 71 11 (9-15),n = 174 0.58

IQR - Interquartile range, ALT- Alanine transaminase, AST- Aspartate transaminase, ALP - Alkaline phosphatase, GGT - Gamma-glutamyl
transferase, LDH - lactate dehydrogenase, N/L - neutrophil/lymphocyte, hs - Highly sensitive
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Table 3
Mortality data for the entire cohort
Entire cohort Lived Died P
n =384 n =314 n=70 value

HIV status
n (%)
Positive 108 (28%) 92 (85%) 16 (15%) 0.278
Negative 276 (72%) 222 (80%) 54 (20%)
Gender
n (%)
Male, n (%) 204 (53%) 163 (80%) 41 (20%) 0.31
Female, n (%) 180 (47%) 151 (84%) 29 (16%)
Race
n (%)
Black 322 (84%) 264 (82%) 58 (18%)
White 27 (7%) 20 (74%) 7 (26%)
Indian 10 (3%) 10 (100%) 0 (0%)
Mixed race 25 (6%) 20 (80%) 5 (20%) 0.34
Age
Median (IQR) (years) 50 (39-60) 48 (38-59) 54.5 (44-62) 0.01
Comorbidities
n (%)
Cardiovascular Disease 148 (39%) 122 (82%) 26 (18%) 0.79
Chronic Kidney Disease 35 (9%) 27 (77%) 8 (23%) 0.46
Chronic Liver Disease 6 (2%) 3 (50%) 3 (50%) 0.08
Chronic Lung Disease 16 (4%) 14 (88%) 2 (12%) 0.75
COPD 3(1%) 2 (67%) 1 (33%) 0.45
Diabetes mellitus 88 (23%) 65 (74%) 23 (26%) 0.03
Dyslipidaemia 15 (4%) 10 (67%) 5 (33%) 0.12
Malignancy 20 (5%) 15 (75%) 5 (25%) 0.42
Neuropsychiatric disease 30 (8%) 26 (87%) 4 (13%) 0.47
Stroke 6 (2%) 6 (100%) 0 (0%) 0.60
Obesity 60 (16%) 42 (70%) 18 (30%) 0.01
Tuberculosis 14 (4%) 13 (93%) 1(7%) 0.48
Smoking 23 (6%) 19 (83%) 4 (17%) 0.92
Vitals
Median (IQR)
Temperature (°C) 36.7 (36.4-37.2) 36.6 (36.4-37.2) 36.7 (36.4-37.4) 0.60
Respiratory rate (rpm) 22 (18-26) 20 (18-24) 26 (22-33) <0.0001
Pulse rate (bpm) 100 (89-116) 98 (88-95) 114 (99-127) <0.0001
Oxygen saturation (%) 89 (82-95) 90 (84-95) 82 (66-90) <0.0001
Systolic BP (mmHg) 125 (115-140) 126 (115-140) 122 (113-145) 0.43
Diastolic BP (mmHg) 78 (68-88) 78 (68-88) 75 (62-87) 0.05
Laboratory Data
Median (IQR)
Haemoglobin g/dl 13.5 (11.9-14.8) 13.6 (12-14.8) 13.4 (10.7-14.5) 0.26
Platelets (x109) 249 (183-325) 250 (184-325) 246 (172-316) 0.55
White cell count (x109) 7.7 (5.6-10.4) 7.3 (5.4-9.7) 9.5 (7.1-14.8) <0.001
Neutrophil count (x109) 5.8 (4-8.5) 53 (3.7-7.8) 7.7 (5.2-12.7) <0.001
Lymphocyte count (x109) 1.2 (0.8-1.8) 1.2 (0.9-1.8) 1(0.7-1.5) 0.15
N/L Ratio 5 (2.9-8.6) 4.6 (2.6-7.3) 7.7 (4.6-13.3) <0.001
Sodium (mmol/l) 138 (134-141) 138 (134-141) 138 (135-143) 0.37
Potassium (mmol/l) 4.6 (41-5.2) 4.6 (41-5.2) 4.6 (4.2-5.2) 0.97
Urea (mmol/l) 5.7 (3.9-8.9) 5.4 (3.7-8.2) 9.0 (5.3-15) <0.001
Creatinine (umol/l) 93.5 (75-135) 92 (73-130) 111 (83-194) 0.006
Total protein (g/1) 72 (66-78) 72 (66-78) 71 (66-78) 0.87
Albumin (g/l) 37 (33-42) 38 (34-42) 34 (31-39) 0.0001
Total Bilirubin (umol/l) 8 (5-12) 8 (5-11) 8 (5-14) 043
Conj. Bilirubin (umol/l) 3(2-5) 3(2-5) 3 (2-6) 0.11
ALT (U/1) 27 (18-43) 27 (17-42) 31 (19-54) 0.15
AST (U[1) 42 (30-63) 40 (29-59) 56 (41-87) <0.001
ALP (U/1) 84 (64-112) 83 (64-111) 92 (66-129) 0.12
GGT (U/l) 63 (35-119) 63 (35-116) 57 (38-128) 0.64
LDH (U/1) 478 (338-641) 442 (320-612) 619 (482-784) <0.001
C-reactive protein (mg/l) 92 (36-191) 83 (30-174) 161 (78-249) <0.001
Procalcitonin (ng/l) 0.22 (0.1-0.8) 0.2 (0.1-0.6) 0.75 (0.3-4.4) <0.001
Interleukin 6 (pg/ml) 106 (47-466) 103 (44.1-391) 169 (78-466) 0.29
Beta-D-glucan (pg/ml), 47 (30-100) 48 (30-100) 47 (30-95) 0.96
D-Dimer (mg/l) 0.75 (0.4-2.0) 0.7 (0.36-1.9) 1.6 (0.5-2.9) 0.003
Ferritin (ng/ml) 631 (299-1555) 550 (251-1435) 1200 (586-2116) 0.0001
hs Troponin T (ng/l) 12 (6-29) 10 (5-23) 23 (11-55) <0.001
CD4 count cells/mm3 243 (145-458) 459 (246-776) 180 (66-405) 0.53
Severity Of Illness Scores
Median (IQR)
CURB 65 score 1 (0-2)n=384 1 (0-1)n=314 1 (0-2)n=70 0.15
NEWS 2 score 6 (3-8) 5(3-7) 8 (6-9) <0.0001
4C score 22 (22-24) 21 (19-23) 23 (21.25-26) <0.0001
Co-existing Pathogens 20 (5.2%) 10 (3.18%) 10 (14.29%) 0.0009
Respiratory support 225 (63%) 169 (75%) 56 (25%) <0.001
ICU required 70 (18%) 37 (53%) 33 (47%) <0.001
Complications
n (%)
Acute Kidney Injury 76 (20%) 57 (75%) 19 (25%) 0.09
Cardiovascular 32 (8%) 12 (38%) 20 (62%) <0.001
Gastrointestinal 4 (1%) 2 (50%) 2 (50%) 0.15
Infections 10 (3%) 2 (20%) 8 (80%) <0.001
Metabolic 19 (5%) 12 (63%) 7 (37%) 0.06
Neuropsychiatric 10 (3%) 223 (50%) 5 (50%) 0.02
Pneumothorax 1 (0.3%) 1 (100%) 0 (0%) 0.99

IQR Interquartlle range, ALT- Alanine transaminase, AST- Aspartate transaminase, ALP - Alkaline phosphatase, GGT - Gamma glutamyl
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RT-PCR confirmed COVID-
19 patients on database at
date of analysis

(n=676)

Excluded (n = 292)
No HIV Result (n = 242)
Non-medical complaint (n = 32) fp=
Missing vital data (n = 17)
Duplicate entry (n = 1)

Enrolled (n = 384)

HIV-negative (n = 276)

HIV-positive (n = 108)

Known diagnosis (n = 95)

Newly diagnosed (n =13)

Fig. 1. is a description of the study cohort.
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Table 4
Severity of Illness and Mortality according to HIV status.
Entire cohort HIV-positive HIV-negative P
(n = 384) (n = 108) (n = 276) value
Score
Median (IQR)
CURB-65 1(0-1) 0 (0-1) 1(0-1) 0.09
NEWS2 6 (3-8) 5 (3-7) 6 (3-8) 0.28
4C Score 22 (20-24)n=370 23 (20-25)n=105 21 (20-23)n=265  0.0004
Total Complications
n (%) 150 40 (37.04%) 106 (39.86%) 0.64
Outcomes
Length of Stay - Median (IQR) (Days) 8 (5-12) 8.5 (5-12) 8 (5-12) 0.52
Died overall - n (%) 70 (18%) 16 (15%) 54 (20%) 0.31
Died in ICU - n (%) 33 (8.6%) 6 (46%) 27 (47%) 1.0

IQR - Interquartile range
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Analysis of mortality in HIV-positive patients

Mortality in the HIV-positive patient group is shown in Table 5.
There was no significant difference in age between the HIV-
positive patients who died and those who survived nor was there a
difference in gender. However, smoking and diabetes mellitus were
associated with a higher mortality. Amongst the HIV-positive pa-
tients who died, there were significant differences in vital signs on
admission, with higher respiratory and pulse rates; however there
was no difference in oxygen saturation between the two groups.
The median haemoglobin and albumin levels were lower in pa-
tients who died whereas the white cell and neutrophil counts, N/L
ratios, CRP, PCT, urea, creatinine, d-dimers, hs-trop-T, LDH and AST
were significantly higher in those that survived. This was similar
to the findings in the whole cohort. The median CD4 count was
lower in the HIV-positive patients who died than in those who
survived and lower in those who required admission to ICU than
those who did not; however this was not significantly different in
both cases. HIV-positive patients with a suppressed viral load had
a lower mortality rate than those with an unsuppressed viral load
but again this was not significant. There was, however, a signifi-
cant difference in the 4C and NEWS-2 scores between HIV-positive
patients who lived and those who died.

Multivariate analysis

When adjusting the data only for demographic, clinical fea-
tures and comorbidities, being HIV-positive was associated with a
14% higher risk of mortality compared to being HIV-negative, al-
though this was not significantly different (aOR=1.14; 95% CI: 0.50-
2.60; p = 0.75). Female gender was also non-significantly protec-
tive (aOR=0.70; 95%CI: 0.32-1.40; p=0.319). The requirement for
respiratory support and/or ICU admission and having liver cirrho-
sis were all significantly associated with mortality. However, af-
ter adjusting for demographics, clinical and laboratory markers, a
non-significant protective effect of HIV-positivity on mortality was
noted. These data are available in Supplementary Table 2.

Discussion

Similar to other international studies our findings suggest that
HIV is not a risk factor for severe COVID-19 disease, neither is it a
predictor of the need for supplementary oxygen, ICU care or mor-
tality. Two studies from New York showed no significant differ-
ence in mortality, ICU care and oxygen requirements in PLWH.81!
In addition, although there was a higher proportion of HIV posi-
tive patients who smoked, had COPD, cancer or cirrhosis in one of
the studies, this had no impact on outcome.!! Other studies from
China®, Italy®?, France®! and Germany>? did not report an excess
mortality in patients with HIV infection, and suggest that the risk
of severe COVID-19 disease in these patients is the same as that of
the rest of the general population. In one observational, prospec-
tive study overall mortality in the HIV-positive cohort was 4% com-
pared with 20% in reports from the general population. However
higher mortality was noted in 50-59 year olds in the HIV-positive
group (8% vs 4%), and an overall higher incidence of severe disease
and need for ICU admission was noted in this age group. 33

Two population based cohorts, one from the Western Cape,
South Africa’® and the other from the UK have documented a
higher mortality from COVID-19 in patients with HIV infection. In
the Western Cape this was demonstrated across viral loads and
CD4 cell counts, and the association with death persisted when
hospitalised patients were analysed. In addition, 39% of the HIV-
positive patients who died were younger than 50 years old com-
pared to 13% of the HIV-negative patients in this age group.
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The median age in our cohort was 50 years; HIV-positive pa-
tients were significantly younger than HIV-negative patients (45
vs 52.5, p=0.008), and younger than cohorts from other coun-
tries.!:12.30.34 ' In addition, the HIV-positive patients who died
were younger than their HIV-negative counterparts, but this was
not statistically significant. This trend is similar to that seen in the
Western Cape, where mortality was higher in HIV-positive patients
under 50 years old

13 and is representative of the South African situation where the
majority of patients with HIV are in the 25-49 year age group>’.
In the HIV-positive group who died, there was no difference in
mortality noted between men and women, nor according to age
or in relation to antiretroviral use. The mortality differences in this
study should be seen in the light of the fact that studies using epi-
genetic models have shown that despite the use of ARV therapy,
HIV-positive individuals are chronologically 4.9 years older than
HIV-negative controls and have an expected mortality risk of 19%,
independent of the duration on antiretroviral therapy. 36

Similar to other studies, a large proportion of patients in our
cohort had comorbid disease, with comorbidities documented in
70% of all cases and 67% of those with HIV co-infection.!3:34.11
With the exception of previous TB, there were no differences in
type of comorbidity between the HIV-positive and HIV-negative
groups. HIV is a risk factor for TB infection®’, and this may ex-
plain the higher percentage of patients with previous TB in the
HIV-positive group. Contrary to the Western Cape data, we found
that previous tuberculosis infection was not a predictor of mor-
tality. The fact that the incidence of TB in the Western Cape
(681/100,000) is far higher than that in Gauteng (330/100,000),
may possibly explain these differences.

Other local South African data, drawn from COVID-19 deaths re-
ported to the National Department of Health®®, determined that
95.8% of patients who died had one comorbidity, and 58.6% had
two or more. Hypertension (60.5%) and diabetes mellitus (54.9%)
were the most common comorbidities, followed by HIV at 13.9%,
which is similar to the overall prevalence of HIV in South Africa.”
In the entire cohort, diabetes mellitus and obesity were both as-
sociated with mortality; however, in the HIV-positive group, al-
though there was a trend to increased mortality with obesity, this
was not significant (p=0.05). Finally, despite no differences in over-
all rates of smoking in the two groups, smoking was significantly
more common in the HIV-positive group who died (18.75%) com-
pared to those who lived (3.26%; p=0.04), and was also signifi-
cantly more common in the HIV-positive group who died (18.75%)
compared to the HIV-negative group who died (1.85%; p=0.036).
Sigel et al.'", found a higher proportion of smokers in their HIV-
positive cohort, but with no difference in mortality. Our numbers
were much smaller and this may account for the difference.

Severity of illness scores

Overall, 4C scores were high with most patients fitting into a
“high risk” group (score >15), and it performed well as a predic-
tor of mortality. The 4C score was also higher in HIV-positive pa-
tients, which is likely accounted for by an extra comorbidity, but
this trend did not persist when looking at mortality in this sub-
group, and thus 4C may not be a useful tool in HIV-positive pa-
tients. We noted no differences in the CURB-65 scores in any group
and no differences in CURB-65 scores when compared between pa-
tients who lived and died, irrespective of their HIV status. This dif-
fers from data from China > where a higher CURB-65 score was
associated with an increased mortality, again probably because the
Chinese cohort was older than our cohort. Using the NEWS2 score,
most patients fitted into a “medium clinical risk” category, and a
higher NEWS2 score was noted in the patients who died, which
was also observed when comparing the HIV-positive subset. This



J. Venturas, J. Zamparini, E. Shaddock et al. Journal of Infection 83 (2021) 217-227

Table 5
Mortality in the HIV-positive group.
HIV total Cohort HIV-positive Died HIV-positive Lived P value
n =108 n=16 n=92
Age
Median (IQR), (years) 45 (38-56) 47.5 (38-59) 45 (38-56) 0.60
Gender
n (%)
Male 54 (50% 8 (50%) 46 (50%) 1.0
Female 54 (50%) 8 (50%) 46 (50%)
Race
n (%)
Black 100 (93%) 15 (94%) 85 (92%)
White 6 (5%) 0 6 (7%)
Indian 1 (1%) 0 1(1%)
Mixed race 1(1%) 1 (6%) 0
Comorbidities
n (%)
Cardiovascular disease 36 (33.33%) 7 (31.52%) 29 (43.75%) 0.39
Chronic kidney disease 10 (9.26%) 3 (18.75%) 7 (12.96%) 0.17
Chronic liver disease 2 (1.85%) 1 (6.25%) 1 (1.09%) 0.28
Chronic lung disease 6 (5.56%) 0 (0%) 6 (11.11%) 0.60
Tuberculosis 8 (7.41%) 1 (6.25%) 7 (7.61%) 1.0
Diabetes mellitus 18 (16.67%) 7 (43.75%) 11 (11.96%) 0.005
Obesity 13 (12.04%) 1 (6.25%) 12 (13.04%) 0.69
Dyslipidaemia 4 (3,70%) 1 (6.25%) 3 (3.26%) 0.48
Thyroid disease 1 (0.93%) 0 (0%) 1 (1.85%) 1.0
Malignancy 5 (4.63%) 1 (6.25%) 4 (4.35%) 0.60
Neuropsychiatric disease 12 (11.11%) 3 (18.75%) 9 (9.78%) 0.38
Rheumatological disease 0 0 0 0
Smoking 6 (5.56%) 3 (18.75%) 3 (3.26%) 0.04
Vitals
Median (IQR)
Temperature (°C) 37(36-37) 37 (36-37) 36.6 (36.25-37) 0.42
Respiratory rate (rpm) 20 (18-24) 24 (21-34) 20 (18-24) 0.02
Pulse rate (bpm) 102 (86-117) 116 (93-132) 98 (83-113) 0.02
Oxygen saturation (%) 92(85-95) 84 (68-99) 92 (86-95) 0.10
Systolic BP (mmHg) 120 (108-133) 122 (109-134) 120 108-133) 0.76
Diastolic BP (mmHg) 75 (64-84) 76 (55-88) 75 66-83) 0.88
Laboratory
Median (IQR)
Haemoglobin (g/dl) 12.9 (12-13.6)n = 107 10.6 (9.7-13.9)n = 16 13.0 (12.4-13.7)n = 90 0.05
Platelets (x10%/1) 240 (228-269)n = 107 229 (181-262)n = 16 246 (228-274)n = 90 0.22
White Cell Count (x10%/1) 7 (6.4-8.3)n= 107 11.6 (6.52-15.46)n = 16 6.72 (6.27-7.66)n = 90 0.01
Neutrophil count (x109/1) 5.08 (4.4-6.2)n = 81 798 (5.08 - 12.69)n = 15  4.98 (3.98 - 6.11)n = 65 0.007
Lymphocyte count (x10°/1) 112 (1-13)n =83 1.02 (0.56 - 1.22)n = 15 117 (1 - 1.42)n = 67 0.16
Neutrophil/Lymphocyte ratio (N/L ratio) 4.6 (3.9 - 54)n = 81 9.2 (4.536 - 12.74)n = 15 4.45 (2.96 - 5)n = 67 0.0007
Sodium (mmol/l) 137 (135 - 138)n = 109 136 (129 - 142)n = 16 137 (135 - 139)n = 91 0.40
Potassium (mmol/l) 4.6 (4.3 - 4.8)n = 109 455 (3.7-52)n =16 46 (43 -4.8)n =91 091
Urea (mmol/l) 6 (5.3 - 6.7)n = 109 124 (86 - 18)n = 16 5.6 (4.7 - 63)n = 91 <0.0001
Creatinine (umol/l) 93 (88 - 111)n = 109 1155 (91 - 311)n = 16 90 (84 - 107)n = 91 0.03
Total protein (g/1) 74 (72 - 76)n = 105 74 (67 - 84)n = 14 74 (71 - 76)n = 89 0.77
Albumin (g/1) 37 (35 - 39)n = 105 29 (22 -39)n = 14 38 (35 - 39)n = 89 0.008
Total bilirubin (umol/l) 7 (6 - 8)n = 105 65(3-21)n=14 7 (6-8)n =90 0.79
Conj. bilirubin (umol/l) 3(2-3)n=103 25(2-10n=14 3(2-3)n=289 0.56
ALT (U/1) 28 (26 - 33)n = 106 27 (15 - 92)n = 14 28 (25 - 33)n = 90 0.94
AST (U/1) 43.5 (38 - 50)n = 106 60.5 (46 - 215)n = 14 40.5 (36 - 48)n = 90 0.01
ALP (Ul) 102 (87 - 112)n = 106 122 (81 - 220)n = 14 102 (86 - 110)n = 90 0.26
GGT (U/l) 85 (63 - 108)n = 106 111 (44 - 241)n = 14 81.5 (60 - 106)n = 90 0.45
LDH (U/l) 502.5 (396 - 557)n = 78 631 (459 - 1341)n = 13 467.5 (364 - 525)n = 64 0.01
C-reactive protein (mgj/l) 107 (70 - 136)n = 105 187.5 (103 - 291)n = 16 90 (57 - 130)n = 88 0.0056
Procalcitonin (ng/ml) 0.265 (0.16 - 0.53)n = 82 4.6 (1.95 - 139.1)n = 12 0.185 (0.13 - 0.34)n = 70 <0.0001
Interleukin 6 (pg/ml) 57.8 (17 - 170)n = 16 1703 (17 - 697)n = 3 52.7 (8.9 - 936)n = 13 0.61
Beta-D-glucan (pg/ml) 58.5 (31 - 99)n = 60 41.5 (30 - 485)n = 10 65 (31 - 100)n = 50 0.61
D-dimers (mgj/l) 0.79 (0.51 - 1.5), n = 94 1.7 (095 -3.04),n =15 0.68 (0.44 - 1.25),n =77 0.04
Ferritin (ng/ml) 635 (488 - 1045)n = 89 1309 (471 - 2266)n = 15 615 (469 - 824)n = 72 0.07
hs Troponin T (ng/l) 138-15n=71 18 (13 - 78)n = 10 10.5 (7 - 15)n = 62 0.03
CD4 cells/mm3 (IQR) 210 (180 - 339)n = 89 180 (66 - 405)n = 11 210 (144 - 458.5)n = 78 0.53
CD4 >200, n (%) 48 (54%) 5 (45%) 43 (55%) 0.75
Suppressed VL, n (%) 39 (90.7%) 4 (9.3%) 0.50
Unsuppressed VL, n (%) 29 (85.3%) 5 (14.7%) 0.50
Severity of Illness
Median (IQR)
CURB-65 Score 0 (0-1)n=108 1 (0-1)n=16 0 (0-1)n=92 0.90
NEWS2 Score 5 (3-7)n=108 7 (6-9)n=16 5 (3-7)n=92 0.0003
4C Score 23 (20-25) n=105 24 (21-27) n=16 23 (20-25) n=89 017
Medication
n (%)
Steroids 72 (66.67%) 13 (81.25%) 59 (64.13%) 0.25
Tocilizumab 5 (4.63%) 1 (6.25%) 4 (4.35%) 0.55
ART 79 (82.3%) 11 (73.3%) 68 (84%) 0.46
Outcomes
Median (IQR)
Length of stay (days) 85 (5-12) 7(5-14) 9(5-11) 0.87
Length of stay in ICU (days) 5.5 (4 - 10) 55 (4 - 14) 2(1-17) 0.22

Z
IQR - Interquartile range, ALT- Alanine transaminase, AST- Aspartate transaminase, ALP - Alkaline phosphatase,

transferase, LDH - lactate dehydrogenase, N/L - neutrophil/lymphocyte, hs - Highly sensitive

GGT - Gamma-glutamyl
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Supplementary Table 1
: Mortality in HIV-positive vs HIV-negative patients.

HIV-positiveDied HIV-negativeDied P

n=16 n=>54 value
Age
Median (IQR), (years) 47.5 (38.25-58.75) 57 (46-65) 0.06
Gender
n (%)
Male 8 (50%) 33 (61%) 0.56
Female 8 (50%) 21 (39%)
Race
n (%)
Black 15 (94%) 43 (80%)
White 0 (0%) 7 (13%)
Indian 0 (0%) 0 (0%)
Mixed race 1 (6%) 4 (7%)
Comorbidities
n (%)
Cardiovascular disease 7 (43.75%) 19 (35.19%) 0.5662
Chronic kidney disease 3 (18.75%) 5 (9.26%) 0.3715
Chronic liver disease 1 (6.25%) 2 (3.70%) 0.5469
Chronic lung disease 0 (0%) 2 (3.7%) 1.0
Diabetes Mellitus 7 (43.75%) 16 (29.63%) 0.3664
Dyslipidaemia 1 (6.25%) 4 (7.41%) 1.0
Malignancy 1 (0%) 4 (7.41%) 1.0
Neuropsychiatric disease 3 (18.75%) 1 (1.85%) 0.0350
Obesity 1 (6.25%) 17 (31.48%) 0.0530
Previous tuberculosis 1 (6.25%) 0 (0%) 0.2286
Rheumatological disease 0 (0%) 3 (5.56%) 1.0
Smoking 3 (18.75%) 1 (1.85%) 0.0364
Thyroid disease 0 (0%) 0 (0%) 1.0
Vitals
Median (IQR

IQR - Interquartile range, ALT- Alanine transaminase, AST- Aspartate transaminase,
ALP - Alkaline phosphatase, GGT - Gamma-glutamyl transferase, LDH - lactate de-
hydrogenase, N/L - neutrophil/lymphocyte, hs - Highly sensitive, PTED - Pulmonary
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thrombo-embolic disease.

is likely due to the fact that NEWS2 relies on clinical data and not
on age and comorbid disease, and therefore NEWS2 could serve as
a good predictor of disease severity in HIV-positive patients.

Laboratory results

Haemoglobin and albumin levels were lower in the HIV-positive
group who died compared to those who survived, this probably
being as a result of chronic illness. PCT was elevated in all patients
who died, and was significantly higher in the HIV-positive group
who died, compared to the HIV-positive group who lived.

Potential limitations

Firstly, this is a single centre study, and so the data may not be
generalizable, either to other parts of South Africa, or to other re-
gions of the world. Secondly, although the study and the database
were initially set up to collect data prospectively, some data cap-
turing was retrospective, due to rapidly increasing patient num-
bers and staff shortages, and as a result some data were miss-
ing. Specifically, details regarding occupations were not available
for the study and for PLWH we did not have accurate data on the
duration of ARV therapy nor time since diagnosis or nadir CD4
cell counts. CMJAH is a tertiary public facility that manages indi-
gent patients from the inner city and throughout Johannesburg. In
South Africa, lower socioeconomic, disadvantaged individuals are
reliant on state facilities which serve 86% of the total population,
compared to the private healthcare system which serves the re-
maining 16% who can afford health insurance.>® Levels of poverty
in Johannesburg, which has a Gini coefficient of 0.62, are as high
as 45.85%.%0: 41 Therefore, although this study lacks a formal index
of deprivation score, it is likely that a significant proportion of the

225

patients ranked on a low decile. Thirdly, the cases and the con-
trols were not matched in any way for the comparison. Fourthly,
we excluded more than one third of patients on our database as
HIV status was not recorded. Informed consent is a requirement for
HIV testing in South Africa, and it is likely that a significant pro-
portion of our patients were unable or unwilling to give consent.
Lastly, patients with asymptomatic and mild disease not requiring
hospitalisation were excluded from the cohort, so the data refers
only to hospitalised cases. Possible strengths include the relatively
large number of cases from a single centre, where all patients were
treated according to a standardised management protocol.

Conclusion

These findings suggest that HIV is not a risk factor for moderate
or severe COVID-19 disease neither is it a risk factor for mortality.
However, HIV-positive patients with COVID-19 requiring admission
to hospital are more likely to be younger than their HIV-negative
counterparts. Amongst the HIV positive cohort with COVID19, the
NEWS2 score was a useful predictor of mortality. Other laboratory
findings which were associated with a poorer outcome are similar
to previous studies but also include lower haemoglobin, hypoalbu-
minemia and elevated PCT. These findings need to be confirmed in
future, prospective, studies.
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Supplementary Table 2
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. Multivariable logistic regression analyses of the associations between HIV status and mortality in a COVID hospitalized cohort of patients.

Mortality in hospitalized COVID patient cohort

Variables Model 3:
Model 2: Demographics,
Model 1: Demographics, clinical,
Demographics, clinical and complications and
clinical and laboratory laboratory
complications markers aOR (95% markers aOR (95%
aoR (95% CI) P-Value CI) P-value ql) P-value
HIV status
Negative Ref Ref Ref
Positive 1.14 0.750 0.50 (0.20-1.40) 0.179 0.45 (0.12-1.66) 0.231
(0.50-2.60)
Race
Black Ref Ref Ref
White 1.10 0.916 1.8 (0.4-7.5) 0.406 0.60 (0.08-4.5) 0.609
(0.32-3.60)
Other* 0.60 0.416 0.6 (0.2-2.6) 0.541 0.73 (0.12-4.3) 0.729
(0.15-2.20)
Gender
Male Ref Ref Ref
Female 0.70 0.319 0.80 (0.34-1.83) 0.576 0.60 (0.21-1.72) 0.340
(0.32-1.40)
Age 1.04 0.024 1.02 (0.99-1.06) 0.125 1.04 (0.99-1.08) 0.076
(1.01-1.07)
Respiratory support
No Ref Ref Ref
Yes 3.3 (1.2-9.0) 0.019 3.04 (0.88-10.5) 0.078 5.6 (1.0-31.3) 0.05
ICU required
No Ref Ref Ref
Yes 4.1 (2.0-9.4) 0.001 9.4 (3.9-22.9) <0.001 6.0 (2.0-18.8) 0.002
Chronic-Liver cirrhosis -
No Ref Ref
Yes 13.6 (2-109) 0.014 - 2.7 (0.14-50) 0.501
Complication_neuropsychiatric
No Ref Ref
Yes 7.1 (1.2-42) 0.031 - 73 (2.6-1998) 0.011
Complication_cardiovascular
No Ref Ref
Yes 15.6 (6.0-42) <.001 - 19 (5.2-67) <0.001
Chronic-Cardiovascular -
No Ref Ref
Yes 0.3 (0.13-0.60) 0.003 - 0.4 (0.13-1.3) 0.124
Chronic-Kidney Disease -
No Ref Ref
Yes 6.1 (2.0-21) 0.004 - 5.0 (0.8-29.5) 0.075
Chronic -Cancer - -
No Ref
Yes 1.9 (0.5-8.1) 0.370 - -
Complication_infection -
No Ref Ref
Yes 20 (3.3-121) 0.001 - 37 (4.4-309) 0.001
Complication_AKI
No Ref Ref
Yes 2.3 (1.0-54) 0.05 1.7 (0.5-5.5) 0.349
Chronic-Diabetes mellitus - -
No Ref
Yes 1.4 (0.6-3.2) 0.434 - -
Chronic-Obesity - -
No Ref
Yes 1.3 (0.5-3.2) 0.628 - -
Haemoglobin g/dl - 1.04 (0.89-1.22) 0.631 -
Platelets x10°/1 - 0.99 (0.98-0.998) 0.007 0.99 (0.98-0.998) 0.011
Urea mmol/l - 1.05 (1.01-1.10) 0.011 1.04 (0.99-1.10) 0.140
D-dimers mg/l - 1.01 (0.97-1.05) 0.494 1.02 (0.98-1.07) 0.283
Total Protein g/l - 1.08 (1.03-1.14) 0.004 1.08 (1.01-1.16) 0.017
Albumin g/l - 0.88 (0.80-0.95) 0.002 0.89 (0.81-0.98) 0.015
Total bilirubin umol/l - 0.93 (0.86-1.01) 0.105 0.89 (0.80-0.98) 0.016
Conjugate bilirubin - 1.15 (1.01-1.31) 0.037 1.19 (1.02-1.40) 0.020
umol/l
Gamma-glutamyl - 1.0 (0.99-1.003) 0.767 - -

transferase UJl

Notes: Model 1 adjusts for demographics, clinical and comorbidities/complications, Model 2 adjusts for demographics, clinical and laboratory variables while Model 3
adjusts for demographics, clinical, selected comorbidities/complications and laboratory variables. Gender, age, race, HIV status, respiratory support and whether ICU was

required were included in all models.
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