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ABSTRACT

Background. Patients with end-stage kidney disease (ESKD) are highly susceptible to coronavirus disease 2019
(COVID-19) infection and its complications. Remdesivir has improved outcomes in COVID-19 patients but its use has
been limited among ESKD patients due to insufficient data regarding safety outcomes. We sought to evaluate the safety
of remdesivir among dialysis patients hospitalized with COVID-19.

Methods. This retrospective cohort study was conducted among patients age >18 years on maintenance dialysis and
hospitalized with COVID-19 between 1 May 2020 and 31 January 2021 within an integrated health system who were
treated or not treated with remdesivir. The primary outcome was 30-day all-cause mortality. Secondary outcomes were
intensive care unit (ICU) stay, and transaminitis (AST/ALT >5x normal). Pseudo-populations were created using inverse
probability of treatment weights with propensity scoring to balance patient characteristics among the two groups.
Multivariable Poisson regression with robust error was performed to estimate 30-day mortality risk ratio.

Results. A total of 486 (407 hemodialysis and 79 peritoneal dialysis) patients were hospitalized with COVID-19, among
which 112 patients (23%) were treated with remdesivir [median treatment four days (interquartile range 2-5)]. The
30-day mortality rate was 24.1% among remdesivir-treated and 27.8% among non-treated patients. The estimated 30-day
mortality rate was 0.74 (95% confidence interval 0.52-1.05) among remdesivir treated compared with non-treated
patients. Liver injury and ICU admission rates were 1.8% and 14.3% among remdesivir-treated patients compared with
2.4% and 16% among non-treated patients.

Conclusion. Among dialysis patients hospitalized with COVID-19, remdesivir was not associated with higher rates of
liver injury or ICU admissions, and demonstrated a trend toward lower 30-day mortality.
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LAY SUMMARY

Dialysis patients are highly susceptible to coronavirus disease 2019 (COVID-19) infection, with mortality as high as
30%. Remdesivir has improved outcomes in COVID-19 patients, but its use has been limited among the dialysis
population due to insufficient safety data. We evaluated the safety of remdesivir among dialysis patients hospitalized
with COVID-19 by performing a retrospective cohort study among patients aged >18 years on maintenance dialysis
within an integrated health system. Peritoneal and hemodialysis patients hospitalized with COVID-19 between 1 May
2020 and 31 January 2021 who were treated or not treated with remdesivir were observed for 30-day all-cause
mortality and adverse outcomes potentially attributed to remdesivir. Our study demonstrated that remdesivir
treatment in both peritoneal and hemodialysis patients hospitalized with COVID-19 was not associated with
worsened liver injury, intensive care stays and mortality outcomes compared with patients who did not receive
remdesivir. Furthermore, remdesivir-treated patients demonstrated a trend toward improvement in 30-day mortality.
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Comparison of safety and outcomes related to remdesivir treatment
among dialysis patients hospitalized with COVID-19

Remdesivir has improved outcomes in COVID-19 patients, but its use has been limited among dialysis patients due to insufficient data regarding safety
outcomes. We evaluated efficacy and the safety of remdesivir among hemodialysis and peritoneal dialysis patients hospitalized with COVID-19.

Methods

Retrospective cohort study

486 patients on dialysis and
@ hospitalized with COVID
ka‘ * 112 treated with remdesivir
* 374 no remdesivir

Outcomes:
* 30-day all-cause mortality
* Liver injury

¢ |CU stay

median (IQR)

* ICU care?, N (%)

Conclusion: Among dialysis patients hospitalized with COVID-19, remdesivir was

not associated with higher rates of liver injury or ICU admissions and demonstrated
a trend toward lower 30-day mortality.

Remdesivir treatment days,

ICU care at admission, N (%)
Outcomes at 30 days
¢ All-cause mortality, N (%)
* Liver injury', N (%)

Results

Remdesivir vs. no remdesivir

30-day mortality risk ratio 0.84 (0.60-1.18)

Total Remdesivir use No remdesivir use

N =486 N=12(23.0%) N =374 (77.0%)
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INTRODUCTION

Patients with advanced chronic kidney disease (CKD) or end-
stage kidney disease (ESKD) represent a population that is highly
vulnerable to coronavirus disease 2019 (COVID-19). They are at
increased risk of morbidity and mortality from COVID-19, with
mortality rates as high as 20%-30% [1-5]. Despite this greater
risk, large-scale data evaluating the safety and efficacy of ther-
apies such as remdesivir among this population have been
limited.

Remdesivir was among the first investigational drugs used
in the treatment of adult patients hospitalized with COVID-19.
It is a pro-drug that, once converted into its active metabolite,

interferes with viral RNA replication [6]. Clinical trial data eval-
uating the safety and efficacy of remdesivir in the treatment
of COVID-19 have demonstrated favorable outcomes, especially
among hospitalized patients [7-9]. The Food and Drug Adminis-
tration (FDA) authorized, and subsequently, approved the use of
remdesivir for COVID-19 based in part on this information. How-
ever, patients with advanced CKD or ESKD were largely excluded
from the remdesivir clinical trials [7, 10, 11].

Remdesivir clinical trials excluded patients with advanced
CKD where there is a paucity of data evaluating its pharma-
cokinetics in patients with renal impairment. Consequently,
the FDA did not recommend the use of remdesivir in adult
patients with an estimated glomerular filtration rate (eGFR)
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<30 mL/min/1.73 m? [12]. Several safety concerns have been
raised about the potential toxicity of remdesivir in patients with
impaired renal function due to the accumulation of its metabo-
lites, or buildup of sulfobutylether-g-cyclodextrin (SCEBD), the
solubilizing excipient in intravenous remdesivir [13].

Using a real-world population within an integrated health
system, we sought to assess the safety of remdesivir in ESKD pa-
tients by comparing 30-day mortality, transaminitis and inten-
sive care unit (ICU) admission among ESKD patients on dialysis
hospitalized with COVID-19 that were treated with remdesivir.

MATERIALS AND METHODS

We conducted a retrospective cohort study within the Kaiser Per-
manente Southern California (KPSC) health system. KPSC is an
integrated health system that encompasses 15 medical centers
and over 200 medical offices across Southern California. The pa-
tient population within KPSC is racially and ethnically diverse
and is generally reflective of patients across Southern Califor-
nia [14]. All sociodemographic and clinical information was ex-
tracted from KPSC’s integrated electronic health record unless
otherwise stated. All data included in the study were collected as
part of routine clinical encounters and were obtained electroni-
cally. This study was approved by the KPSC Institutional Review
Board (IRB) and exempted from informed consent (IRB # 036 591).

The study population included patients >18 years old re-
ceiving outpatient renal replacement therapy (hemodialysis or
peritoneal dialysis) prior to admission and hospitalized with
COVID-19 between 1 May and 31 January 2021. Renal replace-
ment therapy status was obtained through the KPSC renal
registry (Renal Business Group). Hospitalization was defined as
an observation stay or inpatient admission with a COVID-19
International Classification of Diseases (ICD-10) code U07.1 and
a positive severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) reverse transcriptase-polymerase chain reaction
test within 14 days prior to and up to 2 days after admission
date. Patients with evidence of transaminitis defined as AST
and/or ALT values >5x upper limit of normal (AST >200 U/L or
ALT >270 U/L) on presentation were excluded.

The primary exposure was remdesivir treatment during hos-
pitalization, defined as receipt of at least one dose of remde-
sivir. As there was no standardization of use in remdesivir within
the dialysis population, its use has been largely left up to the
discretion of the treatment provider. The primary outcome was
30-day all-cause mortality. Secondary outcomes included inten-
sive care unit (ICU) stay, or evidence of new transaminitis, de-
fined as AST and/or ALT values >5x upper limit of normal (see
reference ranges above).

Statistical analysis

Patient characteristics were presented as mean with standard
deviation (SD) or median with interquartile range (IQR) for con-
tinuous variables, or frequencies (N) with percentages (%) for cat-
egorical variables. Differences between baseline characteristics
were compared using 2 test for categorical variables and t-test
for continuous variables. Kaplan-Meier curves were created to
show the probability of all-cause mortality within 30 days of hos-
pital admission, stratified by treatment with remdesivir or no
remdesivir.

To minimize bias from nonrandomization, inverse probabil-
ity of treatment weighting (IPTW) using the stabilized propensity
score was performed to create a pseudo-population with bal-
anced confounders between the two groups. Propensity score
representing the probability of receiving treatment with remde-

Maintenance dialysis patients with COVID-19
hospitalization between 1 May 2020 — 31 Oct 2021
not discharged against medical advice or hospice
N =496

Excluded:
Elevated liver
enzymes (N = 10)

Maintenance dialysis
COVID-19 hospitalizations

No remdesivir
N =374
(HD 318, PD 56)

Remdesivir
N =112
(HD 89, PD 23)

Figure 1: Flow chart of the study population selection. Four-hundred and ninety-
six patients on outpatient renal replacement therapy were hospitalized with
COVID-19 between 1 May 2020 and 31 January 2021, and not discharged against
medical advice or to hospice care. Ten patients were excluded due to severely
elevated liver function tests, defined as AST and/or ALT values >5x upper limit
of normal. Of the 486 patients who met inclusion criteria, 112 patients received
remdesivir treatment. *Hospitalization is defined as first observation stay or in-
patient admission that was not discharged against medical advice or to hospice
care.

sivir was created using logistic regression adjusted for the pre-
defined factors including age, gender, race/ethnicity, body mass
index (BMI), inpatient/ICU status, time interval between COVID-
19 testing date and hospitalization admission date, number of
Elixhauser comorbidities [15] and dialysis modality. Absolute
standardized mean differences were used to assess the balance
of the two groups before and after IPTW. A difference <0.2 was
suggestive of adequate balance [16]. Multivariable Poisson re-
gression with robust error variances was performed among the
pseudo-population to estimate the rate ratio (RR) of 30-day all-
cause mortality after further adjustment the treatment or med-
ical condition during hospitalization including maximal oxygen
requirement, steroid, convalescent plasma, anticoagulation,
angiotensin-converting enzyme inhibitors (ACEI), angiotensin
receptor blockers (ARB) and combined anakinra/tocilizumab
use. In addition, to account for potential differences in COVID-
19 infection severity, a sensitivity analysis was performed re-
stricted to patients who were hospitalized in a non-observation
unit. A separate pseudo-population was created by IPTW with
propensity scores in this sub-group to assess the associations
between 30-day all-cause mortality and remdesivir.

Among those treated with remdesivir, a secondary analysis
was conducted evaluating the RR of 30-day all-cause mortal-
ity with a one day increase in remdesivir treatment duration.
Additional adjustments included in the secondary analysis in-
cluded age, gender, race/ethnicity, statin, convalescent plasma
and ACEI/ARB use during hospitalization.

RESULTS

We identified a total of 496 patients receiving outpatient main-
tenance dialysis that were hospitalized with COVID-19 between
1 May 2020 and 31 January 2021. Ten patients were excluded due
to transaminitis on presentation. A total of 486 patients were in-
cluded in the study (Fig. 1).



Remdesivir in Dialysis Patients with COVID | 2059
Table 1: Baseline characteristics of the study population.
Total Remdesivir No remdesivir

Characteristics® N =486 N =112 N =374 P-value
Age at admission, years, mean + SD 63.8 +£14.5 64.6 +£13.8 63.6 +£14.7 48
Gender, N (%) 73

Female 176 (36.2) 39 (34.8) 137 (36.6)

Male 310 (63.8) 73 (65.2) 237 (63.4)
Race/ethnicity, N (%) 44

White 49 (10.1) 13 (11.6) 36 (9.6)

Black 61 (12.6) 10 (8.9) 51 (13.6)

Asian 60 (12.3) 19 (17) 41 (11)

Hispanic 306 (63.0) 68 (60.7) 238 (63.6)

Other 10 (2.1) 2(1.8) 8(2.2)
BMI, kg/m?2, mean + SD 297 £7.4 29.4 £+ 7.51 2984+7.4 53

Blood pressure, mmHg, median (IQR)
Systolic
Diastolic

Interval days between positive lab test and hospitalization, median (IQR)

Number of Elixhauser comorbidities, median (IQR)
Modality type at admission, N (%)
Hemodialysis
Peritoneal dialysis
Duration of patients on ESKD (ESKD duration, years)
Care setting, N (%)
Observation
Inpatient
Oxygen requirement on admission, N (%)
Room air
Low flow/supplemental oxygen
High flow/BiPAP
Mechanical ventilation
Medication use during hospitalization, N (%)
ACEI/ARB
Anakinra
Anticoagulation
Anticoagulation prophylaxis
Bamlanivimab
Baricitinib
Convalescent plasma
Statin
Steroids
Tocilizumab

141 (121.0-157.0) 139 (121.0-156.0) 1415 (121.0-157.5) .51

65 (58.0-81.0) 65 (56.0-76.0) 69 (58.0-81.0) .06
0 (0-5) 0 (0-3) 0 (0-5) 07
8 (6-10) 8 (6-10) 8 (6-10) 65
16
407 (83.7) 89 (79.5) 318 (85.1)
79 (16.3) 23 (20.6) 56 (15.0)
44436 44433 4437 58
0019
119 (24.5) 15 (13.4) 104 (27.8)
367 (75.5) 97 (86.6) 270 (72.2)
058
65 (13.4) 8(7.1) 57 (15.2)
283 (58.2) 65 (58) 218 (58.3)
72 (14.8) 23 (20.5) 49 (13.1)
66 (13.6) 16 (14.3) 50 (13.4)
153 (31.5) 42 (37.5) 111 (29.7) 12
55 (11.3) 7 (6.3) 48 (12.8) .05
63 (13.0) 11 (9.8) 52 (13.9) 23
351 (72.2) 87 (77.7) 264 (70.6) 16
2(0.4) 0(0) 2(0.5) 44
2(0.4) 1(0.9) 1(0.3) 36
86 (17.7) 23 (20.5) 63 (16.8) 32
324 (66.7) 76 (67.9) 248 (66.3) 70
390 (80.2) 103 (92.0) 287 (76.7) 001
3(0.6) 0 (0) 3(0.8) 35

A total of 112 patients (23.0%) were treated with remdesivir,
where 46% (N = 51) initiated the remdesivir treatment on the
day of admission and 44% (N = 49) initiated treatment on the
second day of admission. The median treatment was 4 days (IQR
2-5). Among remdesivir-treated patients, 20.5% of patients were
on peritoneal dialysis.

The mean age of the study population was 63.8 + 14.5 years,
with 63.8% male, 63.0% Hispanic, 12.6% Black, 12.3% Asian and
10.1% non-Hispanic White. The mean BMI was 29.7 & 7.4 kg/m?.
A total of 407 patients (83.7%) were on hemodialysis and 79
patients (16.3%) were on peritoneal dialysis. The care setting
among hospitalized patients included 119 (24.5%) observation
stays and 367 (75.5%) regular inpatient admissions. Medications
administered during hospitalization included corticosteroids
(80.2%), anticoagulation prophylaxis (72.2%), statins (66.7%) and
ACEI (31.5%). The median number of Elixhauser comorbidities
was 8 (IQR 6-10). Steroids were administered for 80.2% of the
population, with 92.0% among remdesivir patients compared
with 78.7% among non-remdesivir-treated patients during

hospitalization (P = .001) (Table 1). There were no differences
between dialysis duration or dialysis modality among the
cohort. Among the pseudo-population utilizing IPTW with bal-
anced demographic and clinical characteristics, all standardized
mean differences were <0.2, suggestive of adequate balance
between the two groups (Fig. 2 and Supplementary Table S1).

Outcomes

The 30-day all-cause mortality among the total cohort was 131
patients (27.0%). Among remdesivir-treated patients, 27 (24.1%)
patients died compared with 104 (27.8%) in non-remdesivir-
treated patients. The survival plot of all-cause mortality by
remdesivir treatment status up to 30 days are presented in
Supplementary Fig. S1. New onset transaminitis was observed
in two patients (1.8%) who received remdesivir, and nine pa-
tients (2.4%) who did not receive remdesivir. Rates of ICU care
(including patients directly admitted to the ICU) among the
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Figure 2: Standardized mean difference comparison of risk factors for receiving remdesivir before and after IPTW. Propensity score representing the probability of

receiving treatment with remdesivir was created using logistic regression adjusted for the pre-defined factors including age, gender, race/ethnicity, BMI, inpatient/ICU
status, number of Elixhauser comorbidities and dialysis modality.

Table 2: Outcomes among dialysis patients hospitalized patients with COVID-19 treated with and without remdesivir.

Total Remdesivir use No remdesivir use
N =486 N = 112 (23.0%) N = 374 (77.0%)

Remdesivir treatment days, median (IQR) 4 (2-5)
ICU care at admission, N (%) 11 (2.3) 1(0.9) 10 (2.7)
Outcomes at 30 days

All-cause mortality, N (%) 131 (27.0) 27 (24.1) 104 (27.8)

Liver injury®, N (%) 11 (2.3) 2(1.8) 9(2.4)

ICU care®, N (%) 76 (15.6) 16 (14.3) 60 (16.0)

2AST >200 U/L and/or ALT >270 U/L.
bIncludes patients directly admitted to ICU.

Table 3: RR of all-cause mortality among dialysis patients receiving remdesivir after COVID-19 infection.

Among those who were hospitalized in non-observation

Among all study population (N = 486) unit® (N = 367)
All-cause All-cause
mortality within ~ Unadjusted RR Adjusted® RR mortality within ~ Unadjusted RR Adjusted® RR
30 days, N (%) (95% CI) (95% CI) 30 days, N (%) (95% CI) (95% CI)
No remdesivir treatment 104 (27.8) Reference 88 (32.6) Reference
Treated by remdesivir 27 (24.1) 0.83 (0.56-1.22)  0.74 (0.52-1.05) 26 (26.8) 0.90 (0.62-1.30)  0.84 (0.60-1.18)

@Adjust for maximal oxygen during hospitalization, using steroids, convalescent plasma, angiotensin converting enzyme (ACE), assist control (AC), and combined
anakinra/tocilizumab during hospitalization.

bNon-observation unit refers to regular hospital ward instead of observation unit where patients were hospitalized with expectation that they would be discharged
home within 4 h.

remdesivir-treated and non-treated patients were 16 (14.3%) of 30-day all-cause mortality among remdesivir-treated patients
versus 60 (16.0%), respectively (Table 2). was 0.74 (95% CI 0.52-1.05) compared with non-treated patients

To minimize indication bias between treated and non- after further adjustment for time-varying confounders during
treated groups, a pseudo-population was created using IPTW hospitalization which included inpatient-administered medica-
that resulted in balanced characteristics since all standardized tions and maximal oxygen requirement (Table 3). Similar find-

mean differences were <0.2 (Supplementary Table S1). The RR ings were observed among patients who were hospitalized in a



non-observation unit [RR 0.84, 95% confidence interval (CI) 0.60-
1.18]. In a secondary analysis, the adjusted RR of 30-day all-
cause mortality with a one-day increase of remdesivir treatment
(among those treated with remdesivir) was 0.99 (95% CI 0.78-
1.25) (Supplementary Table S2).

DISCUSSION

In a diverse cohort of ESKD patients on maintenance dialy-
sis hospitalized for COVID-19, the rate of mortality outcomes,
transaminitis and ICU admission did not appear different be-
tween remdesivir treated and non-treated groups. Additionally,
we observed a trend towards lower mortality among dialysis pa-
tients treated with remdesivir. Given that the dialysis population
has one of the highest COVID-19 mortality rates but has been
largely excluded from COVID-19 treatment clinical trials, our
findings may help provide assurance for providers prescribing
remdesivir for COVID-19 in the dialysis population. This is par-
ticularly meaningful given the significant morbidity and mortal-
ity associated with this vulnerable population [1-5].

Patients with chronic or end-stage kidney disease are among
the highest risk for hospitalization, severe illness, and death re-
lated to COVID-19 [3, 17]. Real-world clinical observations point
to a mortality rate 10- to 20-fold higher in patients with se-
vere renal disease compared with the general population [3].
In a retrospective cohort study of 133 ESKD dialysis patients
with COVID-19 within the Kaiser Permanente Southern Califor-
nia health system, 57% of the patients required hospitalization,
with an in-hospital mortality rate of 33% and overall mortality
of 23% [3]. Similarly, in another large US study of over 10 000 hos-
pitalized COVID-19 patients, those with ESKD had a higher rate
of in-hospital death compared with those without (31.7% versus
25.4%, odds ratio 1.38, 95% CI 1.12-1.70) [17].

Despite higher morbidity and mortality, patients with
advanced kidney disease have often been excluded from
pandemic-related clinical studies, limiting access to potentially
effective therapies for this vulnerable population. Among those
potentially beneficial treatment options is remdesivir. Early clin-
ical trial data from the Adaptive COVID-19 Treatment Trial
(ACCT-1) demonstrated a reduction in median recovery time
among patients treated with a 10-day course of remdesivir com-
pared with placebo (11 versus 15 days, RR 1.29, 95% CI 1.12-
1.49; P < .001) [7]. Furthermore, remdesivir use was associated
with a trend towards reduced mortality, although there was no
statistically significant effect [7]. Other randomized control tri-
als established the effectiveness of remdesivir on clinical out-
comes among hospitalized COVID-19 patients, including length
of hospital stay, time to recovery and reduction in serious ad-
verse events [10, 11, 18]. In addition, there is emerging evidence
that early remdesivir treatment in the outpatient setting may
prevent progression to severe disease. More recently published
trial data demonstrated that compared with placebo, a 3-day
course of remdesivir in non-hospitalized patients with COVID-
19 resulted in an 87% lower risk of hospitalization or death [8].
However, these clinical trials excluded patients with severe renal
insufficiency or those on dialysis.

Despite its modest beneficial effects, remdesivir remains
among the few FDA-approved treatments available for use in
hospitalized COVID-19 patients. Though it was initially autho-
rized for use in severe disease, its use has since expanded to
include all hospitalized patients, irrespective of disease sever-
ity [19]. However, the FDA did not recommend use of the
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drug in patients with severely impaired renal function (eGFR
<30 mL/min/1.73 m?), citing a lack of pharmacokinetic data in
patients with renal impairment, in addition to concerns about
the accumulation and potential toxicity of the excipient SCEBD,
which is renally cleared [12].

Remdesivir is rapidly converted to its active drug form
and thus exhibits minimal renal excretion (<10%). The active
metabolite GS-441524, considered the remdesivir nucleoside
core, is renally excreted, with levels of approximately 50% found
in the urine [13]. However, the implications of this finding are
not clear, and has not been directly correlated to hepatic or re-
nal toxicity. Furthermore, a pharmacokinetic study evaluating
the renal excretion of remdesivir and its associated metabolites
in patients on intermittent hemodialysis found that hemodial-
ysis reduced GS-441524 plasma concentrations by about 50%.
Trough concentrations of GS-441524 were high but stable be-
tween dialysis sessions (range 1.66-1.79 pg/mL), while remde-
sivir trough concentrations were always below the lower limit
of quantification [20]. Regarding the excipient SCEBD, accumu-
lation can occur in renal failure, however reported toxic doses
were 50-100 times higher in animal models than what would
be given in patients on a 5- or 10-day course of remdesivir [20].
Furthermore, SCEBD is likewise eliminated by renal replacement
therapy, thereby ameliorating the risk of accumulation and po-
tential toxicity [6, 20].

There are also several potential limitations that may con-
found the interpretation of our findings. Despite attempts to ad-
just for differences in receiving remdesivir treatment, there was
likely residual confounding from indication biases. Although we
followed all patients from the day of hospital admission, few
patients started receiving remdesivir as late as hospital day 5
(n = 1), which could potentially contribute to immortal bias.
The actual timing of remdesivir administration in relation to
hemodialysis is not established and was variable among our
population. The time interval from hospitalization/symptom
duration to initiation of remdesivir was not available for the en-
tire study population, though it may affect treatment efficacy.
However, we did include the time interval between the COVID-
19-positive test date and hospital admission date in the model
when creating propensity scores [21]. Because 90% of patients
who had remdesivir administrated initiated treatment on the
same day or next day of hospital admission, we feel that the im-
mortal bias should be minimal. We also did not have compre-
hensive information in terms of the severity of COVID-19. We
did use clinical measurements such as oxygenation status and
blood pressure on admission as surrogates. The majority of pa-
tients in both groups did receive steroids, which also may be
considered an indicator of clinical severity. Finally, while both
groups had similar dialysis vintage, we did not have information
on dialysis adequacy.

Strengths of our study include the relatively large sample
size, which is among the largest cohort of dialysis patients
treated with remdesivir. In addition, our study population was
racially/ethnically diverse from a single integrated health sys-
tem that had comprehensive capture of health information. Fur-
thermore, our study included both peritoneal and hemodialysis
patients.

CONCLUSION

Our study demonstrated that remdesivir treatment in both peri-
toneal and hemodialysis patients hospitalized with COVID-19
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was not associated with worsened transaminitis, ICU and
mortality outcomes compared with patients who did not
receive remdesivir. Furthermore, remdesivir-treated pa-
tients demonstrated a trend toward improvement in 30-day
mortality.

SUPPLEMENTARY DATA

Supplementary data are available at ckj online.
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