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ABSTRACT

The aim of this study was to describe the clinical characteristics and outcomes of coronavirus disease 2019 (COVID-19)
among people living with HIV (PLWH) in Belgium. We performed a retrospective multicenter cohort analysis of PLWH with
either laboratory-confirmed, radiologically diagnosed, or clinically suspected COVID-19 between February 15, 2020 and
May 31, 2020. The primary endpoint was outcome of COVID-19. Secondary endpoints included rate of hospitalization and
length of hospital stay and rate of Intensive Care Unit (ICU) admission and mechanical ventilation. One hundred and one
patients were included in this study. Patients were categorized as having either laboratory-confirmed (n = 65),
radiologically-diagnosed (n = 3), or clinically suspected COVID-19 (n = 33). The median age was 51.3 years (interquartile
range [IQR] 41.3-57.3) and 44% were female. Ninety-four percent of patients were virologically suppressed and 67% had a
CD4* cell count more than or equal to 500 cells/pl. Overall, 46% of patients required hospitalization and the median length
of hospital stay was 6 days (IQR 3-15). Age more than or equal to 50 years, Black Sub-Saharan African patients, and being
on an integrase strand transfer inhibitor-based regimen were associated with being hospitalized. ICU admission and
mechanical ventilation was required for 15% and 10% of all patients respectively. Overall, 9% of patients died while 78
(77%) patients made a full recovery. HIV patients with COVID-19 experienced a high degree of hospitalization despite
having elevated CD4" cell counts and a high rate of virologic suppression. Matched case-control studies are warranted to
measure the impact that HIV may have on patients with COVID-19.
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1. Introduction

In December 2019, an outbreak of coronavirus disease 2019 (COVID-19) caused by the novel
coronavirus severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) began in Wuhan, China.
As the number of cases continued to increase at an alarming rate worldwide, the World Health
Organization declared COVID-19 a pandemic on March 11, 2020.* With an estimated 37.9 million
people living with HIV (PLWH) worldwide,? it would be expected that a significant number of these
patients will experience COVID-19. Characteristics such as older age, hypertension, and diabetes
mellitus have been identified as risk factors for more severe infection and worse prognosis,**
however there is limited evidence regarding the impact of HIV infection on the severity and mortality
related to COVID-19. The presumption is that HIV would have a deleterious effect due to immune
deficiency, however, this may also be paradoxically protective. As of June 26, 2020, the time of
analysis for this study, Belgium had been one of the more affected countries with 61,106 confirmed
COVID-19 cases and 9726 deaths.” We describe here the clinical characteristics and outcomes of
COVID-19 among PLWH in Belgium.

2. Methods

2.1 STUDY DESIGN

This is a retrospective, observational, multicenter cohort study. Data were anonymously extracted,
using a standardized data collection form, from the electronic health records of 10 HIV reference
centers (HRCs) in Belgium, which work in concert as members of the Belgian Research on AIDS and
HIV Consortium (BREACH). This study was done in accordance with local legislation and informed
consent was waived. The inclusion criteria were as follows: male or female patients aged 18 years or
above with confirmed HIV-1 infection having one of the following COVID-19 case definitions, defined
according to Belgian national guidelines,® between February 15, 2020 and May 31, 2020: (i)
laboratory-confirmed COVID-19 defined as having ei-ther a positive SARS-CoV-2 antigen (Ag) or
qualitative real-time polymerase chain reaction (RT-PCR) assay on any type of respiratory sample or
as having a positive SARS-CoV-2 serologic test in blood; or (ii) radiologically diagnosed COVID-19
defined as the combination of upper and/or lower respiratory symptoms compatible with COVID- 19
and typical findings on chest computed tomography (CT) scan in the absence of laboratory
confirmation; or (iii) clinically suspected COVID-19 defined as upper and/or lower respiratory
symptoms compatible with COVID-19 in the absence of laboratory and radiological confirmation.
Data collected included (a) patient-related characteristics such as age, gender, ethnicity, height and
weight, tobacco use, and co-morbidities; (b) HIV-related characteristics such as mode of HIV
acquisition, CD4* cell count nadir, HIV treatment status at the time of the COVID-19 episode defined
as naive (never been treated) or experienced (currently being treated or has been

previously treated), CD4* cell count and HIV-1 viral load (VL) closest to the date of COVID-19
diagnosis, current combined antiretroviral therapy (cART) regimen being taken, and the rate of and
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reasons for HIV treatment interruption or modification during the COVID-19 episode; and (c) COVID-
19-related characteristics such as a description of the symptoms experienced, chest CT scan and
SARS- CoV-2 test results, hospitalization and Intensive Care Unit (ICU) admission, and types of
treatment(s) received for COVID-19.

The primary endpoint was to evaluate the outcome of COVID-19 in PLWH categorized as either fully
recovered, recovery ongoing, or death. Secondary endpointsincluded the rate of hospitalization and
length of hospital stay and the rate of ICU admission and mechanical ventilation.

2.2 STATISTICAL ANALYSIS

Descriptive statistics on demographics were used to describe the overall study population in
addition to three subsets of patients; laboratory-confirmed, radiologically diagnosed, and clinically
suspected patients with COVID-19. Continuous variables were reported as median and interquartile
range (IQR). Categorical values were conveyed as the number of available (and not available) data
and as percentages. Analysis of both primary and secondary endpoints was performed on the overall
study population in addition to the three subsets of patients. Univariable and multivariable logistic
regression analyses were performed to examine for associations between baseline variables and the
endpoint of hospitalization. Variables found to be significant (p <.05) in the univariable analyses
were considered as potential predictive factors and were included in the multivariable logistic
regression analysis. All statistical analyses were conducted using Statistical Analysis System (SAS®)
software v9.4 (SAS® Institute, Inc.).

3. Results

Of the roughly 16,000 HIV patients that are regularly followed in the 10 participating HRCs, 101 were
found to have either confirmed or suspected COVID-19 during the inclusion period. These patients
were categorized as having either laboratory-confirmed (n = 65), radiologically diagnosed (n =3), or
clinically suspected COVID-19 (n = 33). Patient-related and HIV-related characteristics are
summarized in Tables 1 and 2, respectively. The median age was 51.3 years (IQR 41.3-57.3) and a
significant proportion of patients were female (44%). The two most common ethnicities were Black
SubSaharan African (55%; identified according to the United Nations Statistics Division
classification)® and Caucasian (39%). The median body mass index (BMI) was 28.1 kg/m2 (IQR 24.3-
31.1). The most common comorbidities were hypertension (34%), diabetes mellitus (13%), and
dyslipidemia (13%), and 25% of participants had more than or equal to 2 comorbidities. Acquisition
of HIV-1 was predominantly through sexual exposure (85%). At the time of COVID-19 diagnosis, 97%
of the study cohort was treatment-experienced, 94% had an HIV-1 VL less than 50 copies/ml, and
67% had a CD4" cell count more than or equal to 500 cellsjil. The most commonly prescribed type of
CART regimen (48%) was that of an integrase strand transfer inhibitor (INSTI) with two
nucleoside/nucleotide reverse transcriptase inhibitors (NRTIs) with the most frequent amongst
those being dolutegravir/abacavir/lamivudine (DTG/ABC/3TC; 22%). No patients were taking
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ritonavir-boosted lopinavir (LPV/r) as part of their cART regimen at the time of COVID-19 diagnosis.
Eight patients had their cART regimen interrupted/modified as a result of their COVID-19 episode
and the most common causes were drug-drug interactions (n = 3) and renal failure (n = 2).

COVID-19-related characteristics and outcomes are presented in Table 3. Fever (59%), cough (58%),
and fatigue (58%) were the most common presenting symptoms among all patients.
Anosmia/ageusia occurred in 32% of patients. Chest CT scan was performed in 35% of

patients overall and bilateral infiltrates were present in 28/35 (80%) patients (two patients had a
normal CT scan). Overall, 68 (67%) patients underwent SARS-CoV-2 testing and nasopharyngeal
swab was the most common type of sample used (63/68; 93%). Of the 65 patients that had
laboratory-confirmed COVID-19, 57 (88%) had a positive SARS-CoV-2 PCR on nasopharyngeal swab,
3 (5%) had a positive SARS-CoV-2 Ag on nasopharyngeal swab, and 3 (5%) had a positive SARS-CoV-
2 PCR on bronchoalveolar lavage. In addition to supportive care, 36/101 patients received at least
one type of off-label treatment for COVID-19 with 35/ 36 (97.2%) patients receiving
hydroxychloroquine. The hospitalization rates for laboratory-confirmed, radiologically diagnosed,
and clinically suspected patients with COVID-19 was 63%, 100%, and 6%, respectively. The overall
median length of hospital stay was 6 days (IQR 3-15). Multivariable logistic regression analysis
revealed that age more than or equal to 50 years (odds ratio [OR] 7.46; 95% confidence interval [CI]
1.94-28.78, p = .004), Black Sub-Saharan African patients (OR 5.89; 95% Cl 1.39-25.05, p =.016), and
being on an INSTI-based cART regimen (OR 6.72; 95% CI 1.83-24.66, p = .004) were associated with
being hospitalized (Table 4). The same variables were observed to be significantly associated with
being hospitalized when a similar multivariable analysis was performed on laboratory-confirmed
patients only (n = 65; data not shown). ICU admission and mechanical ventilation was required for
15% and 10% of all patients respectively. Overall, 9% of patients died while 78 (77%) patients made
afull recovery.
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Table 1. Baseline characteristics of the study population

Age, years

Median (IQR)

Gender, n (%)
Male
Female

Ethnicity, n (3a)
Caucasian
Black Sub-Saharan African
Marth African
Other

BMI
Median (IQR)

Smoker, n (%)
Yes
Mo
Ex-smoker
Data not available

Co-morbidities, n (%)

Hypertension
Diabetes mellitus

Dryslipidermnia
Asthma/COPD

Chronic renal disease
Cerebrovascular disease

Mo comorbidities
1 Comorbidity

22 Comorbidities

Laboratory-
confirmed
COVID-19

N= 65

518 (434-59.5)

32 (49)
33 (51)

18 (28)
42 (65)
4(6)
101

293 (24.1-344)

5(8)
47 (72)
9(14)
4(6)

26 (40)
10 (15)
9(14)
5(8)
5(8)
2(3)

30 (46)
14 (22)
21 (32)

Radiologically-

diagnosed
COVID-19

N=3

44.9 (334-57.0)

0 (0)
3 (100)

S8 238
g

oo w e
=}

304 (304-304)

oo wo
=2 s = o
8

0)

1(33)
0 (0)
1(33)
0 (0)
1(33)
0(0)

1(33)
1(33)
1(33)

Clinically

suspected
COVID-19

N=33

4921 [40.1-56.6)

25 (76)
B (24)

21 (64)
11 (33)
0(0)
1(3)

263 (242-298)

2(zn
16 (49)
B (24)
00

7 (21)
3(9
3(9
1(3)
0 (0)
0 (0)

25 (76)
5 (15)
39

b

Total

LIEGE

université

N=101

51.3 (41.3-57.3)

57 (56)
44 (44)

37 (39)
56 (55)

414
2(2)

281 (24.3-31.1)

14 (14
66 (65)
17 (17

44

34 (24
13 (13)
13 (13)

& (6)
& (6)
2(2

56 (55)
20 (20)
25 (25)

Abbreviations: BMI, body mass index; COPD, chronic obstructive pulmonary disease; COVID-19, coronavirus disease 2019;

IQR, interquartile range.
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Table 2. HIV-related characteristics of the study population

Laboratory- Radiologically- Clinically
confirmed diagnosed suspected
COVID-1%9 COVID-19 COVID-19
N =55 N=3 N=33

Mode of HIV acquisition, n (%)

Heteroseoual 43 [66) 2 (&7 11 (33)
MSM 13 (20} 0 (0} 17 (52)
Other funknown (14} 1(33) 5 (15}

MNadir CD4™" cell count (eells/ull, n (%)

=500 4 [8) 0 (0) 7(21)
200-49%9 28 (43) 0 (0} 17 (52)
<200 27 (4Z) 267} &(24)
Data not available 6 (9) 1(33) 1(3)

CART status at the time of COVID-19 diagnosis, n (%)
Mahe 3(5) Q0 [o) o (0
On treatment &2 (95) 3 (100} 33 (100)

Type of CART being taken at the time of COVID-19 diagnosis®, n (%)

2 NRTI +1 INSTI 30 (46) 3 (100) 16 (49)
2 MRTI+1 PI 2 (14) 0 (0} 3(9
2 NRTI +1 NNRTI 13 (20) 0 (0} 227
1 NRTI + 1 INSTI 2(3) 0 (0} 4 (12)
1 NMRTI + 1 IMSTI 4 (&) 0 (0) O (0
1 Pl +1 INSTI 2(3) [0} O Q)
Pl monotherapy 2 (3) Q (0} o (0
Other 0 () 0 (o) 1(3)
HIV-1 viral load [copies/mL), n (%) < 50 250
61 (94 2067) 32 (97
4 (&) 133 1(3)
CDo" cell count (cells/pl), n (36
=500 39 (60) 1(33) 28 (B5)
200-499 21 (32) 1({33) 4 (12)
=200 3 (5) 0 (0} 1(3)
Data not available 2(3) 1(33) 0 (0)

Medification of cART during the COVID-19 episode®, n (%)

s B (12) 0 {0} 0 (a)
M 51 (79} 3 (100} 33 (100}
Data not available 3 (5) 0 (0} {0

Total
N=101

36 (35)
30 (30)
15 (15)

11 (11)
45 (44)
37 (37
& (8)

3(3)
28 (97)

47 (48)
12 (13
23 (23
& (8
4 (4)
2(2)
2(2)
1(1)

25 (%)
& (&)

&8 (67)
26 (26)
4 (4)
303

& (B}
B7 (B&)
3(3)

ke

LIEGE

université

Abbreviations: cART, combined antiretroviral therapy; COVID-19, coronavirus disease 2019; INSTI, integrase strand
transfer inhibitor; MSM, men who have sex with men; NNRTI, non-nucleoside reverse transcriptase inhibitor; NRTI,

nucleoside/nucleotide reverse transcriptase inhibitor; Pl, protease inhibitor.
aThree patients were treatment naive.
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4. Discussion

Amid this pandemic, it remains unclear whether PLWH are at a higher risk of experiencing increased
morbidity and mortality as a result of COVID-19. Evaluating the experience of previous coronavirus
epidemics and other respiratory virus infections in this population provides conflicting evidence. In
studies of Severe Acute Respiratory Syndrome (SARS) and Middle East Respiratory Syndrome (MERS)
patients, HIV was not reported to be a risk factor.®® In contrast, PLWH were observed to have more
severe influenza virus infections with an increased risk of hospitalization and death as a result.'%*
The aim of this study was to address some of the unknowns related to COVID-19 in PLWH.

We included three categories of COVID-19 patients; laboratory- confirmed, radiologically diagnosed,
and clinically suspected because

first, these were the COVID-19 case definitions used in Belgium,6 second, the influenza season was
concluding in Belgium by the time the inclusion period for this study began,'* and given the low
threshold of suspicion for COVID-19 during this pandemic, the presence of upper and/or lower
respiratory symptoms compatible with COVID-19 was deemed sufficient to be considered clinically
suspect, and lastly, these three categories of patients accurately reflect both our inpatient and
outpatient experience during the peak of the COVID-19 pandemic in Belgium. Although our cohort
of 101 patients shared certain similarities with the overall Belgian HIV population (median age of
cohort 51.3 years vs. 49.6 years for the overall HIV population and rate of virologic suppression of
cohort 94% vs. 97% for the overall HIV population),” some differences were observed: women
accounted for 44% of our cohort (vs. 35% in the Belgian HIV population) and Black Sub-Saharan
African patients represented 55% of the cohort (vs. 35% in the Belgian HIV population). These
observations tend to indicate that amongst PLWH, women and Black Sub-Saharan African patients
may be at higher risk for acquiring COVID-19. Of course, the drastic difference in number between
our cohort (n =101) and the overall Belgian HIV population (n*16 000) precludes us from forming a
definitive conclusion.

The overall hospitalization rate for our cohort was 46%. The hospitalization rate for PLWH
described in the literature ranges between 27.7% and 42.4%.'*** The ICU admission rate and the rate
of mechanical ventilation in our cohort was 15% and 10%, respectively. Various studies have
reported an ICU admission rate ranging between 7.1% and 18.2%"*" and a rate of mechanical
ventilation ranging between 4.3% and 55.6%.'*** In terms of recovery, 77% of patients in our cohort
experienced a full recovery while 9% died. Mortality rates among PLWH coinfected with SARS-CoV-2
have been reported to be as low as 4% increasing up to 78%.*'** This wide ranging variation in the
aforementioned results may be explained by the heterogeneous composition of the patient
populations, varying sample sizes among the

cohorts, time of follow-up, baseline CD4* cell counts, and HIV VLs, and variations in the reporting of
COVID-19 cases and deaths in each respective country/region. Exploring further for the presence of
any patient-related or HIV-related factors within our cohort that may be associated with worse
outcomes, we found that Black Sub-Saharan African patients and those above the age of 50 had a
significantly higher risk of being hospitalized, findings which have been previously reported.’*? In
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contrast to previous reports, however, being an active smoker and having hypertension or diabetes
mellitus were not found to be significant risk factors for hospitalization.>* Potential factors that may
explain the discrepancy between our findings and those of other studies include differences in age
and overall prevalence of comorbidities as well as the small sample size of our cohort. There is a
debate whether antiretrovirals play a role in preventing or treating COVID-19. Indeed, there have
been reports that have suggested that certain antiretroviral (ARV) agents such as LPV/r, tenofovir
prodrugs, or INSTIs may have a protective effect against COVID-19.242* Our results showed no specific
type of ARV to be protective against hospitalization. Interestingly however, we did find that being on
an INSTIbased cART regimen was significantly associated with being hospitalized. However, given
the observational design of our study, the small sample size of the analysis, and the significant
therapeutic benefits that INSTIs may provide to these patients, this finding should not be used as
the basis for the formulation of a generalized conclusion against the use of INSTIs in PLWH
coinfected with SARS-CoV-2 but rather should warrant further study in the future.

For the purposes of making comparisons to the general population in Belgium, we were limited
to using the data from laboratory- confirmed COVID-19 patients in our cohort as national data for
radiologically diagnosed and clinically suspected cases were not available.® The COVID-19
hospitalization rate for laboratory- confirmed patients in our cohort was 63% (41/65 patients) as
compared with 29% (17 707 hospitalizations out of 61,106 confirmed cases) in the Belgian general
population at the time of analysis.® Of the hospitalized confirmed cases in our cohort, 50% were male
(compared with 53% in the general population), 67% were more than or equal to 50 years old
(compared with 69% being older than 60 years in the general population), 46% had hypertension
(compared with 40% in the general population), 22% had diabetes mellitus (compared with 21% in
the general population), and 11% had a chronic pulmonary condition (compared with 15% in the
general population). At face value, the aforementioned results would suggest that PLWH diagnosed
with COVID-19 are hospitalized at a higher rate when compared to the general population. There
have been previous reports that have indicated there may be substantial morbidity associated with
COVID-19 in PLWH, even amongst those with higher CD4" cell counts and on suppressive
CART.1617:192024 |n our cohort, 94% of laboratory-confirmed COVID-19 patients had an HIV-1 VL less
than 50 copies/ml and 67% had a CD4* cell count of more than or equal to 500 cellsfil. A possible
explanation for such an increased rate of complication in PLWH may be the fact that the host
response to SARS-CoV-2 requires lymphocytes and HIV-related lymphopenia may promote the
progression of disease.” However, perhaps this striking difference in hospitalization rates between
our cohort and the general population can be explained by a form of “hospitalization bias” whereby
physicians may perceive PLWH as more fragile or at risk of complication and choose to admit these
patients out of an abundance of caution resulting in a higher rate of hospitalization. Data concerning
the onset and duration of symptoms along with the vital signs, laboratory results, and
socioeconomic status of patients upon admission to the hospital was incomplete, preventing us
from providing further insight on this matter. Moreover, the case fatality rate among laboratory-
confirmed COVID-19 patients in our cohort was 14% (9/65 patients), which was slightly lower than
the general population in Belgium (16%), where 9726 patients out of 61,106 confirmed COVID-19
cases died.® Indeed, there have been reports that PLWH coinfected with SARS-CoV-2 are not at
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greater risk of experiencing complications.***>%2> The hypothesis put forth explaining this is that
there is a paradoxical prevention from the cytokine storm seen in COVID-19 due to a combination of
the absence of T cell activation and HIV-related lymphopenia.®

Our study has some limitations. The small sample size prevents us from generalizing our results.
Comparison with patients without HIV was not done for this study. Lastly, it is to be noted that the
number of laboratory-confirmed cases in our cohort, as in the general population in Belgium, is
probably underestimated given that early in the pandemic national recommendations placed
restrictions on confirmatory testing of cases.

In conclusion, the results of this analysis suggest that HIV patients with COVID-19 are at a greater
risk of hospitalization, when compared to the general population, but have a similar mortality rate.
Matched case-control studies are warranted therefore to precisely measure the impact of HIV on the
clinical course of COVID-19. Furthermore, PLWH should be included in future investigational trials
that will evaluate the potential of treatments against COVID-19.
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Table 3. COVID-19-related characteristics and outcomes of the study population

Laboratory- Radiologically Clinically
confirmed diagnosed suspected
COoVID-19 COoVID-19 COVID-19 Total
N=65 N=3 N=33 N=101
Clinical characteristics, n (%)
Dyspnea 40 (62) 1(33) 13 (39) 54 (54)
Confusion 7 (11) 0 (0) 4 (12) 11 (11)
Cough 38 (59) 3 (100) 18 (55) 59 (58)
Fever 42 (65) 2 (67) 16 (49) 60 (59)
Anosmia/agueusia 15 (23) 0(0) 17 (52) 32 (32)
Myalgia 20 (31) 2 (67) 22 (67) 44 (44)
Conjunctivitis 0(0) 0 (0) 3(9 3(3)
Sore throat 11 (17) 0 (0) 9 (27) 20 (20)
Headache 22 (34) 0 (0) 12 (36) 34 (34)
Diarrhea 10 (15) 2 (67) 9 (27) 21 (21)
Rash 2(3) 0 (0) 2 (6) 4 (4)
Fatigue 30 (44) 1(33) 28 (85) 59 (58)
Rhinitis 9 (14) 1(33) 17 (52) 27 (27)
Asymptomatic 51(8) 0 (0) 0 (0) 5(5)
Hospitalization, n (%)
Yes 41 (63) 3 (100) 21(6) 46 (46)
No 24 (37) 0 (0) 31 (94) 55 (54)
Length of hospital stay (days)
Median (IQR) 7 (4-15) 3 (3 -24) 15(1-2) 6 (3-15)
Hospitalization in ICU, n (%)
Yes 15 (23) 0 (0) 0 (0) 15 (15)
MNo 50 (77) 3 (100) 33 (100) 86 (85)
COVID-19 treatment, n (%)
Mo treatment received 32 (49) 0 (0) 33 (100) 65 (64)
Received 1 type of 24 (37) 3 (100) 0(0) 27 (27)
treatment
Received = 2 types of 9 (14) 0 (0) 0 (0) 9 (9)
treatment
Hydroxychloroguine 32 (49) 3 (100) 0 (0) 35 (35)
Azithromycin 4 (6) 0 (0) 0 (0) 4 (4)
Corticosteroids 4 (8) 0 (0) 0 (0) 4 (4)
Lopinavir/ritonavir 1(2) 0 (0) 0 (0) 1(1)
OQOutcome, n (%)
Fully recovered 45 (69) 2 (67) 31 (94) 78 (77)
Recovery ongoing 10 (15) 1 (33) 2 (8) 13 (13)
Death 9 (14) 0 (0) 0 (0) 2(9)
Unknown 1(2) 0 (0) 0 (0) 1(1)

Abbreviations: COVID-19, coronavirus disease 2019; ICU, intensive care unit; IQR, interquartile range.
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Table 4. Univariable and multivariable logistic regression analysis of predictors for hospitalization for

the overall cohort (n=101)

Variable at the time of COVID-19

diagnosis
Age = 50 years

Gender

Black Sub-Saharan African ethnicity

BMI = 30 kg/m?
Smoker

Diabetes mellitus
Hypertension

Dyslipidemia

Madir CD4" cell count < 200 cells/ul

HIV treatment status
HIV-1 VL = 50 copies/ml

CD4" cell count < 500 cells/pl

Having an INSTI-based cART regimen
Having a Pl-based cART regimen

Having a TAF or TDF-based regimen

Univariate analysis

Multivariate analysis

OR (95% Cl)

2.67 (1.10-6.56)
0.62 (0.26-1.47)
2.95 (1.20-7.34)
2.56 (0.97-6.84)

0.81 (0.24-2.62)

4.81 (1.12-28.568)

271 (1.07-6.97)

3.10 (0.78-14.69)

1.21 (0.43-2.31)

0.59 (0.01-11.72)

0.58 (0.05-4.29)
1.34 (0.52-3.48)
2.63 (1.07-6.63)
0.81 (0.24-2.73)

0.75 (0.32-1.78)

Note: The bold values indicate statistically significant results (i.e. p <.05).

Abbreviations: BMI, body mass index; Cl, confidence interval; cART, combined antiretroviral therapy; INSTI, integrase
strand transfer inhibitor; OR, odds ratio; PI, protease inhibitor; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil

fumarate; VL, viral load.

p
027

31
01
048

1.00
69
52
026
J9

D6

OR (95% Cl)

746 (1.94-28.78)

5.89 (1.39-25.05)

0.97 (0.26-3.55)

1.05 (0.13-8.50)
225 (0.55-9.20)

6.72 (1.83-24.66)

p
004

016
96

97
26
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