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ABSTRACT – Purpose: The purpose of this study was to compare how treatment with convalescent plasma (CP)
monotherapy, remdesivir (RDV) monotherapy, and combination therapy (CP + RDV) in patients with COVID-19
affected clinical outcomes. Methods: Patients with COVID-19 infection who were admitted to the hospital
received CP, RDV, or combination of both. Mortality, discharge disposition, hospital length of stay (LOS),
intensive care unit (ICU) LOS, and total ventilation days were compared between each treatment group and
stratified by ABO blood group. An exploratory analysis identified risk factors for mortality. Adverse effects were
also evaluated. Results: RDV monotherapy showed an increased chance of survival compared to combination
therapy or CP monotherapy (p = 0.052). There were 15, 3, and 6 deaths in the CP, RDV, and combination therapy
groups, respectively. The combination therapy group had the longest median ICU LOS (8, IQR 4.5-15.5, p =
0.220) and hospital LOS (11, IQR 7-15.5, p = 0.175). Age (p = 0.036), initial SOFA score (p = 0.013), and
intubation (p = 0.005) were statistically significant predictors of mortality. Patients with type O blood had
decreased ventilation days, ICU LOS, and total LOS. Thirteen treatment-related adverse events occurred.
Conclusion: No significant differences in clinical outcomes were observed between patients treated with RDV,
CP, or combination therapy. Elderly patients, those with a high initial SOFA score, and those who require
intubation are at increased risk of mortality associated with COVID-19. Blood type did not affect clinical
outcomes.

with more than 500 deaths and community
transmission is believed to be widespread (5-6).
As the virus continues to spread throughout the
nation, the search for effective therapies has been
prioritized. Currently most therapies are focused on
slowing or preventing viral replication and
augmenting the immune response to the virus. Viral
replication is thought to be particularly active during
the early stages of COVID-19, therefore antiviral
therapies are currently being investigated to prevent
disease progression into the hyperinflammatory state
that characterizes the later stages of the disease,
including critical illness (7). Several drugs have been
studied for treatment of patients with COVID-19
since the start of the pandemic, including
hydroxychloroquine, chloroquine, dexamethasone,
azithromycin, lopinavir/ritonavir, and other HIV
protease inhibitors, however none have proven to be

INTRODUCTION
Severe Acute Respiratory Syndrome Coronavirus-2
(SARS-CoV-2) is the novel coronavirus that causes
the clinical syndrome coronavirus disease 2019
(COVID-19). The virus was first detected in Wuhan,
China in late 2019 and has since spread globally,
with the first case reported in the United States on
January 19, 2020 (1). The first 2 cases of COVID-19
were reported in California on January 26, 2020, and
at the time of this writing the total case count has
surpassed one million with more than 19,000 deaths
(2-3). San Joaquin County, located in California’s
central valley, reported its first known case of
COVID-19 on March 9, 2020. The patient had been
a passenger on the Grand Princess cruise ship (4).
Since then, the case count has surged to over 36,000
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studies have shown that older age (≥80 years), male
gender, BMI > 40, CAD, active cancer, presence of
hypoxemia, liver dysfunction, and kidney
dysfunction were all independently associated with
higher risk of death (25). In the United States, the
majority of deaths have occurred among White
patients so far, however Black and Hispanic patients
are disproportionately represented and the
percentage of deaths among Hispanic patients has
increased the most over recent months (27).
The intent of this study was to evaluate the
clinical outcomes of patients treated with CP,
remdesivir, or the combination of both agents. In
addition, we explored risk factors associated with
mortality in patients treated for COVID-19 in our
hospital system.

effective (8-10). Remdesivir, a nucleotide prodrug of
an adenosine analog, is a broad-spectrum antiviral
agent that has shown potent in vitro efficacy against
SARS-CoV-2, and antiviral and clinical effects in
animal models of SARS-CoV-1 and Middle East
respiratory syndrome (MERS)-CoV infections (1113). On October 22, 2020, remdesivir was approved
by the Food and Drug Administration (FDA) for the
treatment of COVID-19 in hospitalized adult and
pediatric patients (age ≥12 years and weighing ≥40
kg) (8). Despite FDA approval, there is significant
diversity in the recommendations for the use of
remdesivir from major organizations. The National
Institutes of Health (NIH) and Infectious Diseases
Society of America (IDSA) guidelines suggest that
remedsivir may decrease time to recovery, increase
clinical improvement, and decrease mortality in
patients with severe COVID-19 infection (8, 14).
However, the World Health Organization (WHO)
currently recommends against the use of remdesivir
for any hospitalized patients with COVID-19 due to
lack of clear evidence that remdesivir improves
survival or other significant clinical outcomes (15).
Treatment of COVID-19 with convalescent
plasma (CP) from patients who have recovered from
SARS-CoV-2 is also under investigation. CP has
been used in the treatment of other severe infections
including SARS, MERS, and Ebola (16-19). CP
contains virus-specific antibodies that aim to provide
passive immunity against SARS-CoV-2 until the
infected patient can mount an active immune
response (20). One previous study that investigated
the efficacy of CP in patients infected with COVID19 showed that it can potentially resolve groundglass opacities and consolidation in radioactive
studies, as well as increase anti-SARS-CoV-2
antibody titers (21). The IDSA Guidelines currently
only recommend the use of CP in COVID-19 patients
in the context of a clinical trial since there is a lack
of evidence available that shows benefits of
treatment (22). Investigational CP is available
through the FDA under an emergency use
authorization (EUA).
Several studies have evaluated risk factors for
mortality among COVID-19 patients. Elderly age
(≥60 years), male gender, chronic cardiovascular
disease (including hypertension, diabetes, coronary
heart disease), respiratory disorders (including lung
cancer, asthma, COPD), cerebrovascular disease,
Alzheimer’s disease, and non-type O blood type have
been associated with worse outcomes or increased
risk of mortality (23-26). Regarding patients with
COVID-19 admitted to intensive care units (ICUs),

METHODS
This was a single-center, retrospective observational
study with data collection between May 1, 2020 and
August 31, 2020. This study was approved by the
Institutional Review Board of San Joaquin General
Hospital and the requirement for informed consent
was waived.
We included all adult patients
hospitalized with laboratory-confirmed COVID-19
infection, defined as a positive result on a reversetranscriptase-polymersase-chain-reaction (RT-PCR)
assay, during the study period and received
convalescent plasma (CP), remdesivir (RDV), or
combination of both (CP + RDV). Available
demographic characteristics, clinical history,
laboratory and radiologic results at presentation were
collected. Fever was reported as positive if the
measured temperature was >37.8 degrees Centigrade
or if the patient reported subjective fevers on the first
triage encounter. Race and ethnicity data were
collected from patient self-report into prespecified
fixed categories. Data were collected on patients
treated with CP and/or RDV and any associated
adverse reactions including cardiac events, hepatic
events, or renal failure. The recommended dose of
RDV was 200 mg intravenously on the first day,
followed by 100 mg intravenously daily for the
duration of treatment (8). The recommended dose of
CP was 1 or 2 units (approximately 200 mL each)
infused over 30 minutes. Criteria for RDV and CP
use can be found in Box 1. All laboratory and
radiologic studies were performed at the discretion of
the treating physician. The decision to start or stop
experimental medication treatment for COVID-19
was left to the discretion of the treating physician and
informed consent for use of experimental treatments
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was obtained from the patient by the individual
treating physician separate from this study.

Baseline clinical characteristics were recorded,
including APACHE II score and SOFA score. Since
an APACHE II and SOFA score could not be
calculated for all patients, a six-point ordinal scale
was used to classify the severity of disease (Box 2)
(11,13).

Box 1. Remdesivir and convalescent plasma use criteria.

Remdesivir:
 Symptom onset ≤ 10 days
 SpO2 ≤ 94% on room air/on supplemental O2
 Age < 81 years
 Duration of mechanical ventilation < 24 hours
 GFR ≥ 30 ml/min
 AST/ALT < 5 times upper limit normal

Box 2. Ordinal Scale

1. Discharged
2. Hospitalized, not requiring supplemental
oxygen
3. Hospitalized, requiring supplemental
oxygen
4. Hospitalized, requiring nasal hi-flow
oxygen, non-invasive mechanical
ventilation or both
5. Hospitalized, requiring mechanical
ventilation, ECMO or both
6. Death

Convalescent Plasma:
 Age > 18 years plus one of the following
 Shortness of breath
 Respiratory rate > 30 BPM
 SpO2 ≤ 94% on room air
 PF ratio < 300
 Lung infiltrates > 50% within 24-48 hours
 Respiratory failure
 Septic shock
 Multi organ dysfunction

The primary objective of this study was to
compare the effects of CP monotherapy, remdesivir
monotherapy, and combination therapy with both
remdesivir and CP on chance of survival. For
analysis of secondary outcomes patients were
grouped by treatment type, CP, remdesivir, and CP +
remdesivir. Secondary outcomes included discharge
disposition, total hospital length of stay (LOS), ICU
LOS, and total ventilation days between each of the
three treatment groups. A subgroup analysis was
done for patients treated with CP compared with
patients treated with CP + remdesivir. Results were
also stratified by ABO blood group.
We also
conducted an exploratory analysis to identify risk
factors for mortality. Adverse effects were also
evaluated.

Information on coexisting medical conditions
and concomitant use of select medications such as
steroids was obtained from the patient’s medical
record. For the purpose of this study, cardiovascular
disease was defined as history of documented
coronary artery disease, previous myocardial
infarction, congestive heart failure, or stroke. Acute
kidney injury (AKI) was defined as an increase in
serum creatinine of 0.3 mg/dL or more within 48
hours or an increase in serum creatinine of greater
than 1.5 times the baseline value with the prior 7
days. Patients were considered to have adverse
hepatic events if there was an increase in AST or
ALT to more than 5 times the upper limit of normal.
Cardiac adverse events were defined as unexpected
cardiac arrest, development of a new cardiac
arrhythmia, an increase in serum troponin to greater
than 0.3 ng/mL or prolongation of the QT interval to
greater than 500 msec.
All patients were followed from the date of
their first positive PCR result until the end of the data
collection period, at which time patient data were
censored. Descriptive statistics were used to
summarize the data and no imputation was made for
missing data.

Statistical Analysis
Baseline characteristics were stratified by the
pharmacotherapy treatment group. Differences in
baseline characteristics were analyzed using the
Pearson Chi-square and Kruskal Wallis test. Median
and interquartile ranges (IQR) were calculated for
numerical variables as they were nonparametric.
Alpha was set at <0.05. Kaplain-Meier survival plot
with log rank (Mantel-Cox) test analysis was
conducted to assess significant differences in
cumulative survival probability between the CP,
RDV, and CP + RDV treatment groups. A
multivariable analysis by binary stepwise logistic
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regression was used to identify significant predictors
of mortality in all patients admitted for COVID-19
who received treatment with CP, RDV, or CP +
RDV. Statistics were performed using IBM SPSS
Statistics for Windows, Version 26 (IBN Corp.,
Armonk, NY).

stay was 11 (7-15.5), 8 (5-10), and 10 (8-18) days in
the CP, remdesivir, and CP + remdesivir groups,
respectively. This difference also was not
statistically significant (p = 0.175) (see Table 2). The
single patient admitted to the ICU and intubated in
the remdesivir group had an ICU LOS of 26 days and
a total of 27 ventilator days.
Based on logistic regression, age (p = 0.036),
initial SOFA score (p = 0.013), and intubation (p =
0.005) were found to be statistically significant
predictors of mortality. Other independent variables
studied were not significant predictors of mortality.
Similarly, treatment with either CP (p = 0.583) or
RDV (p = 0.999) alone or in combination (p = 0.299)
was not a significant predictor of mortality. The
logistic regression model explained 72.7%
(Nagelkerke R2) of the variance in mortality and
correctly classified 91.3% of cases. Patients with
type O blood were also found to have decreased
ventilation days, ICU LOS, and total LOS compared
to patients with non-type O blood. However, a MannWhitney test showed that these differences were not
statistically significant (ventilation days p-value of
0.748 with mean rank of 18.38 days for type O and
19.53 days for non-type O; ICU LOS p-value of
0.335 with mean rank 25.96 days for type O and
30.11 days for non-type O; total LOS p-value of
0.899 with mean rank of 47.64 days for type O and
48.35 days for non-type O).
A subgroup analysis was done for patients
treated with CP monotherapy versus patients treated
with CP and remdesivir combination therapy. In the
Kaplan-Meier survival curve in Figure 2 comparing
survival in patients treated with CP monotherapy
versus combination therapy, combination therapy
increased patients’ chance of survival and this was
statistically significant (p = 0.045). When comparing
ventilation days, ICU LOS, and total LOS between
these two groups, patients treated with CP
monotherapy had decreased ventilation days, ICU
LOS, and total LOS compared to those treated with
combination therapy; however, these differences
were not statistically significant (ventilation days pvalue of 0.103 with mean rank of 16.48 days for CP
monotherapy and 22.31 days for combination
therapy; ICU LOS p-value of 0.396 with mean rank
of 26.33 days for CP monotherapy and 30.00 days for
combination therapy; total LOS p-value of 0.422
with mean rank of 45.98 days for CP monotherapy

RESULTS
Patient Population
A total of 213 patients with COVID-19 were
admitted to our hospital during the study period and
106 patients received one of the three prespecified
treatments. Baseline patient characteristics can be
found in Table 1. Most of the patients were male and
of Hispanic ethnicity. Obesity, diabetes, and
hypertension were common comorbidities in the
patients included in this study. Significantly more
patients in the CP and CP + remdesivir groups were
admitted to the ICU compared to the remdesivir
group. There were no other significant differences in
the baseline characteristics.
Primary Outcome
As seen in the Kaplan-Meier survival curve in Figure
1 comparing survival in patients amongst the three
treatment groups, treatment with remdesivir
monotherapy showed an increased chance of survival
compared to combination therapy or CP
monotherapy with this difference approaching
statistical significance (p = 0.052).
Secondary Outcomes
Secondary outcomes evaluated in this study included
discharge disposition, total ventilation days, ICU
LOS, and total LOS between the three treatment
groups and between blood types (type O versus nontype O). Secondary outcomes are summarized in
Table 2. There was a total of 30 deaths during the
study period, 24 deaths occurred in patients treated
with one of the 3 studied treatment regimens and 6
deaths occurred in patients who did not receive one
of these specified treatments. There were 15 deaths
in the CP group, 3 deaths in the remdesivir group,
and 6 deaths in the CP + remdesivir group. The
median (IQR) number of ventilation days was 8 (4.514) in the CP group and 12.5 (6-18) in the CP +
remdesivir group, with this difference approaching
statistical significance (p = 0.091). The median
(IQR) ICU length of stay was 6 (5-10.5) and 8 (4.515.5) days in the CP and CP + remdesivir groups,
respectively. This difference was not statistically
significant (p = 0.220). The median (IQR) length of
213
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Table 1. Baseline Characteristics
CP
(n = 53)

RDV
(n=11)

CP + RDV
(n=42)

p

Female

19 (35.8)

3 (27.3)

15 (35.7)

0.854

Male

34 (64.2)

8 (72.7)

27 (64.3)

Demographics
Sex – no. (%)

Race or ethnic group – no. (%)

0.245

Hispanic

31 (58.5)

7 (63.6)

28 (66.7)

Asian

7 (13.2)

1 (9.1)

9 (21.4)

White

8 (15.1)

1 (9.1)

1 (2.4)

Black

4 (7.5)

0 (0)

3 (7.1)

3 (5.7)

2 (18.2)

1 (2.4)

61 (48-67)

56 (54-68)

50.5
(40.75 – 65.25)

0.096

Obesity – no. (%)

32 (60.4)

7 (63.6)

21 (50.0)

0.529

Diabetes – no. (%)

27 (50.9)

4 (36.4)

21 (40.0)

0.670

Cardiovascular Disease – no. (%)

8 (15.1)

0 (0)

2 (4.8)

0.122

Hypertension – no. (%)

25 (47.2)

5 (45.5)

15 (35.7)

0.521

Tobacco Use (current) – no. (%)

2 (3.8)

1 (9.1)

1 (2.4)

0.765

23 (43.4)

5 (45.5)

23 (54.8)

0.536

Number of Chronic Conditions – median (IQR )

3 (1-5)

2 (1-3)

2 (1-3)

0.064

Baseline Ordinal Scale Score – no. (%)
Score 2
Score 3
Score 4
Score 5
APACHE score on admission – median (IQRa)

3 (5.8)
14 (26.9)
19 (36.5)
16 (30.8)
10 (6-15)

0 (0)
7 (63.6)
4 (36.4)
0 (0)
8 (5.5-11.5)

1 (2.4)
18 (42.9)
12 (28.6)
11 (26.2)
8 (6 – 13)

0.324

SOFA score on admission – median (IQR )

3 (2-5)

2 (2-4)

2 (2-3)

0.104

Admitted to Intensive Care Unit – no. (%)

30 (56.6)

1 (9.1)

25 (59.5)

<0.01

Intubated – no (%)

23 (45.1)

1 (9.1)

16 (39.0)

0.085

Azithromycin

41 (77.4)

7 (63.6)

33 (78.6)

0.568

Steroid

52 (98.1)

11 (100)

39 (92.9)

0.322

High-intensity statin

11 (20.8)

1 (9.1)

8 (19.0)

0.667

Other
Median age (IQR ) – yr
a

Clinical Characteristics

Blood Type O – no. (%)
a

a

0.179

Other Medications Administered

a

= interquartile range. CP = convalescent plasma. RDV = remdesivir.

and 50.55 days for combination therapy).
A total of 13 treatment-related adverse events
occurred during this study. All 3 of the cardiac
adverse events that occurred were QT prolongation

due to azithromycin. Transaminitis occurred in 4
patients treated with remdesivir. AKI occurred in 2
patients treated with remdesivir. Two patients
experienced infusion reactions from CP.
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Table 2. Clinical Outcomes

Discharge disposition (%)
Death
Hospice
LTACa
SNFb
Home
Ventilation Days – median
(IQRc)
ICUe LOSf – median (IQRc)
LOSf – median (IQRc)

CP
(n = 53)

RDV
(n=11)

CP + RDV
(n=42)

p

15 (28.3)
0
5 (9.4)
4 (7.6)
29 (54.7)
8 (4.5-14)

3 (27.3)
0
1 (9.1)
0
7 (63.6)
-d

6 (14.3)
1 (2.4)
2 (4.8)
1 (2.4)
32 (76.2)
12.5 (6-18)

-g

6 (5-10.5)
11 (7-15.5)

-d
8 (5 – 10)

8 (4.5-15.5)
10 (8-18)

0.220
0.175

-g
-g
-g
-g

0.091

a

= long-term acute care facility. b = skilled nursing facility. c = interquartile range. d = Sole patient admitted and intubated in
the RDV group had an ICU LOS and total ventilator days of 26 and 27 days, respectively. e = intensive care unit. f = length
of stay. g = not applicable.

Figure 1. Kaplan Meier Survival Curve of Patients on CP, RDV, or CP + RDV. Treatment with RDV monotherapy showed
an increased chance of survival compared to combination therapy or CP monotherapy with this difference approaching
statistical significance (p = 0.052).

only medication that has been FDA-approved for the
treatment of COVID-19, although the available
evidence does not suggest a mortality benefit. The
WHO recently published the results from their

DISCUSSION
The optimal treatment regimen for COVID-19
remains to be determined. Remdesivir remains the
Solidarity trial which showed no significant
differences in mortality, initiation of ventilation, or
hospital LOS between patients treated with
remdesivir or no targeted COVID-19 treatment (25).
The results from this study prompted the WHO to
recommend against the use of remdesivir in
hospitalized patients. Current IDSA guidelines

continue to recommend the use of remdesivir in
hospitalized patients with severe COVID-19 (14).
IDSA’s recommendations are based largely on the
results of the ACTT-1 trial which showed a
significantly shorter time to recovery in remdesivir
treated patients (13). In our study, treatment with CP
or remdesivir alone or in combination did not result
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Figure 2. Kaplan Meier Survival Curve of Patients on CP or CP + RDV. Combination therapy increased patients’ chance of
survival compared to convalescent plasma monotherapy and this difference was statistically significant (p = 0.045).

in significant clinical benefit in patients with
COVID-19.
Neither
of
these
treatments
independently affected mortality, ventilation days,
ICU LOS, or total LOS. Although remdesivir
monotherapy appeared to improve the rate of
survival, there were only 11 patients in this treatment
group and the difference compared to treatment with
CP monotherapy or combination therapy was not
statistically significant. However, when comparing
patients treated with CP monotherapy versus patients
treated with combination therapy, those treated with
combination therapy did have a statistically
significant difference in improved rate of survival.
One potential explanation may be that the majority
of the patients in the remdesivir monotherapy group
and the combination therapy group had a baseline
ordinal score of 3, which would indicate that their
illness was not as severe at the time they started
treatment. This finding is similar to the findings in
the ACTT-1 trial which showed that patients on lowflow oxygen had the greatest benefit from remdesivir
therapy (13).
CP was given to a majority of patients in our
study, but there were no clear benefits of this therapy.
For the primary outcome of survival, the CP
monotherapy group had the worst outcomes of the 3

treatment groups. The theoretical benefit of CP is to
supply antibodies from recovered patients to help
generate a faster immune response until the infected
patient’s own immune system can generate its own
immune response. A trial from the Netherlands was
stopped prematurely after finding that a majority of
the patients in the trial already had detectable
antibodies at the time of randomization. In fact, most
of the patients had median antibody titers similar to
those of donors (29). Under the initial FDA EUA for
CP, there was no requirement for a standardized level
of antibodies per unit of plasma. As a result we have
no data on how many of our patients received plasma
with high levels of neutralizing antibodies. While
this may be perceived as a potential limitation, the
recently published study by Simonovich and
colleagues showed that receipt of high titer plasma
had no effect on outcomes (19). In the Simonovich
study all patients received transfusion of 2 units of
high titer plasma, but there were no significant
differences in clinical status or mortality (19). The
findings of our study appear to be in line with the
growing body of evidence that treatment with CP
offers no benefit to patients with COVID-19.
Multiple studies have attempted to evaluate the
risk factors associated with mortality in hospitalized
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patients with COVID 19. A study conducted in China
showed that elderly age (≥60 years), male gender,
chronic
cardiovascular
disease
(including
hypertension, diabetes, coronary heart disease),
respiratory disorders, and cerebrovascular disease
were associated with risk of death in COVID-19
patients (23). A separate study evaluating patients in
93 countries showed that chronic respiratory diseases
(including lung cancer, asthma, COPD), Alzheimer’s
disease, age >65 years, hypertension, and diabetes
are associated with mortality in COVID-19 patients
(24). The only risk factors found to be significant in
predicting mortality in our study were age, need for
intubation, and initial SOFA score. Although most
patients had a history of diabetes, obesity, and
hypertension, these comorbidities were not
statistically significant in predicting mortality. Nonsignificant findings may be due to the small sample
size. Recent data from the CDC shows that most
COVID-19-related deaths so far have occurred in
White patients, however minority groups particularly
Black and Hispanic are disproportionately
represented and the number of Hispanic deaths has
increased the most so far (29). In our study Hispanic
patients were the largest represented ethnic group,
and they also had the highest death rate. Most of the
patients who tested positive for COVID-19 in our
hospital system were Hispanic, and therefore, this
finding was not unexpected. This may be a reflection
of the ethnic population of the San Joaquin Valley.
A genomewide association study evaluating
patients in Europe with severe COVID-19 showed
that there may be a specific gene locus associated
with ABO blood type and clinical outcome. Patients
with blood type A were found to have a higher risk
of respiratory failure than other blood types, while
type O blood appeared to have a protective effect
(26). Blood type did not significantly affect clinical
outcomes in our study.
Although treatment-related adverse events did
not occur often during our study, they should be kept
in mind when making treatment decisions.
Transaminitis occurred in 4 patients treated with
remdesivir. The medication was held when
transaminitis was noted in 3 of these patients and
never resumed afterwards. The fourth patient
experienced transaminitis one day after completion
of the 5-day course. Two patients experienced AKI
while on remdesivir. In both patients, remdesivir was
held when AKI was noted, then resumed once it
resolved and both patients were able to complete a
total of 5 days of therapy. Two patients treated with
CP experienced infusion reactions. One patient

experienced fever after infusion while the other
patient experienced itching that was resolved with
diphenhydramine. Daily monitoring of both renal
and hepatic function for patients receiving
remdesivir is important as development of organ
dysfunction may warrant cessation of therapy.
This trial had some limitations. Each treatment
group had a small sample size (53 patients treated
with CP monotherapy, 11 patients treated with
remdesivir monotherapy, and 42 patients treated with
combination therapy), therefore it is difficult to
generalize these study findings for a larger
population. In addition, there was only one patient in
ICU that was treated with remdesivir monotherapy
compared to the other treatment groups, thus we were
unable to accurately determine the clinical benefits
of this treatment used alone in patients requiring ICU
level of care. The small overall sample size of 106
patients may explain why there is high variability and
wide confidence intervals in the logistic regression
for risk factors associated with mortality. Several
patients did not have their blood types documented,
which further decreased the sample size when
analyzing this secondary outcome. Out of the
patients that did have their blood types available,
those with non-type O blood were not further divided
into type A, B, or AB as well as RH positive or RH
negative, so this may have been a missed opportunity
to see if there were any associations with clinical
outcomes.
CONCLUSION
No significant differences in survival or clinical
outcomes were observed between patients treated
with either remdesivir monotherapy, CP
monotherapy, or the combination of remdesivir and
CP. The possible benefit of remdesivir in patients
with more mild disease and the apparent lack of
benefit of CP should prompt providers to develop a
more targeted approach to the use of COVID-19
treatments. Larger studies should be conducted to
determine which patients may benefit the most from
the available therapies. Elderly patients, those with a
high initial SOFA score, and patients who require
intubation are at increased risk of mortality
associated with COVID-19. Blood type did not
influence clinical outcomes.
FUNDING. No funding was received for this study.
CONFLICTS OF INTEREST. None
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