
This is a retrospective cohort study of COVID-positive patients of varying severity undergoing different regiments. Patients hospitalized for COVID treatment, in a single-center between May 
2020 to September 2020. Subjects will be identified by an EPIC report of patients admitted to the hospital with covid 19 from June 2020 through January 2021. Subjects 18 years and older 
who were hospitalized with COVID-19 and treated with remdesivir, ivermectin or convalescent plasma will be included. Patients who rece
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Abstract

Table 1: patient clinical characteristics before and after matching
Before matching After matching*

Variables Control 
(n=121)

ivermectin 
(n=15)

p Control (n=30) ivermectin 
(n=15)

p

Dead (%) 18 (14.9) 11 (73.3) <0.001 10 (33.3) 11 (73.3) 0.027

Hospital LOS 
(mean (SD))

8.69 (6.98) 17.93 (20.02) <0.001 6.53 (4.87) 17.93 (20.02) 0.005

Table 2: ivermectin associated with higher mortality and longer hospital LOS 
Before matching After matching*

Variables
Remdesivir

+ plasma 
(n=121)

Remdesivir
+ plasma + 
ivermectin 

(n=15)

p
Remdesivir

+ plasma 
(n=30)

Remdesivir
+ plasma + 
ivermectin 

(n=15)

p

On Ventilation (%) 31 (25.6) 12 (80.0) <0.001 24 (80.0) 12 (80.0) 1.000

Age (mean (SD)) 69.4 (13.6) 70.2 (7.4) 0.823 69.5 (7.2) 70.2 (7.4) 0.750

Sex (Male) (%) 69 (57.0) 9 (60.0) 1.000 20 (66.7) 9 (60.0) 1.000

Hypertension (%) 84 (69.4) 9 (60.0) 0.656 19 (63.3) 9 (60.0) 1.000

Diabetes, Type 2 (%) 52 (43.0) 8 (53.3) 0.672 12 (40.0) 8 (53.3) 0.596

Obesity (%) 38 (31.4) 4 (26.7) 0.937 10 (33.3) 4 (26.7) 0.909

COPD (%) 21 (17.4) 2 (13.3) 0.979 4 (13.3) 2 (13.3) 1.000

HTN/DM/Obese/COPD (%) 102 (84.3) 11 (73.3) 0.482 23 (76.7) 11 (73.3) 1.000

Dexamethasone (%) 119 (98.3) 15 (100.0) 1.000 30 (100.0) 15 (100.0) NA

BMI, mean (SD) 32.3 (7.2) 31.3 (5.5) 0.631 34.0 (5.7) 31.3 (5.5) 0.133

ICU (%) 39 (32.2) 12 (80.0) 0.001 24 (80.0) 12 (80.0) 1.000

NIV/BiPAP/CPAP (%) 97 (80.2) 14 (93.3) 0.374 30 (100.0) 14 (93.3) 0.721

CHF  (%) 18 (14.9) 4 (26.7) 0.425 3 (10.0) 4 (26.7) 0.309

Ventilation ordinal scale (%) <0.001 1.000

4 2 (1.7) 0 (0.0) 2 (1.7) 0 (0.0)

5 21 (17.4) 0 (0.0) 21 (17.4) 0 (0.0)

6 67 (55.4) 3 (20.0) 67 (55.4) 3 (20.0)

7 31 (25.6) 12 (80.0) 31 (25.6) 12 (80.0)

Variables N HR (univariable) HR (multivariate) N PSM, HR (univariable)

Treatment

Control 121 - - 30 -

Ivermectin 15 0.13 (0.04-0.42, p=0.001) 0.19 (0.06-0.64, p=0.008) 15 0.14 (0.04–0.47, p =0.002)

ICU

0 85 - - 9 -

1 51 0.61 (0.39-0.95, p=0.030) 1.31 (0.79-2.18, p=0.293) 36 0.59 (0.25-1.40, p=0.232)

On Ventilation

0 93 - - 9 -

1 43 0.34 (0.21-0.56, p<0.001) 0.45 (0.26-0.79, p=0.005) 36 0.22 (0.09-0.59, p=0.002)

Table 3: ivermectin, ICU, ventilation – longer discharge by 30 days

The mechanism of action of remdesivir targets viral entry, and so it only works if
given very early on. It may not work if given several days after patients start
having symptoms. This has been proved by multiple clinical trials which support
the use of remdesivir in mild disease and early stage [5]. Convalescent plasma
works by antagonizing viral antigen using antibodies from previous infected and
treated COVID-19 patients. Convalescent plasma was found not helpful in
treating COVID-19 patients in several early RCTs [6-7]. Others have found that
it depends on the antibody titer from the plasma - that only plasma with high-
titer antibody works [8], or selected subpopulations such as oncology patients
obtain benefits [9]. Combining these two therapies with ivermectin, which has
conflicting effects towards COVID-19 infection [2-3], appeared to be harmful to
patients in terms of increased mortality and hospital LOS, based on the data
from our study. This is novel comparing to other RCTs which showed the use of
ivermectin improved overall survival or at least did not increase mortality [10-
11].
This is a retrospective study, with a small number of patients who were given
the trial dose of ivermectin (n=15) but a large comparator group (n= 121). More
importantly, the time at which ivermectin was given was not pre-specified, i.e.,
among patients given ivermectin, some were started on ivermectin early in the
ICU stay, some were given ivermectin later in their ICU stay, and all these
patients were all lumped together as the same treatment group. The strength of
the evidence is hampered by the study design, which is rationalized by the lack
of evidence for ivermectin at the time of the treatment (mid-2020). Nevertheless,
the use of propensity score matching has virtually eliminated the role of
measured confounders on the outcome, though there remains the possibility of
unmeasured confounding.
Overall, the data suggests that ivermectin may be harmful to patients in the ICU
setting, as it increased mortality and hospital LOS compared to a control group.

Discussion

References

Of the 817 identified COVID-19 positive patients, 121 patients received remdesivir + convalescent plasma (control) and 15 patients received remdesivir + convalescent
plasma + ivermectin (ivermectin). 85.1% of patients given control treatment were alive at 30 days, compared with only 26.7% of patients on ivermectin treatment (p
<0.0001) (Figure 1). Similarly, 83.4% on control treatment were discharged by 30 days, compared to just 20% of patients on ivermectin (Figure 2). The ventilation rate and
% ICU stay were significantly different in the two groups before matching. This baseline difference was eliminated through the propensity score matching statistical method
(Table 1). After matching, mortality remained higher in the triple therapy group (73.3%) compared to double therapy (33.3%), with a 2.2-fold increased risk of death (95%
CI: 1.2 – 3.9). After matching, the mean hospital LOS was 11.4 days higher in the triple therapy group (95% CI 3.68 – 19.1) (Table 2).

Note that here, a low hazard ratio (lower than 1) represents a bad outcome. e.g., patients placed on invasive ventilation are 0.34
times as likely to be discharged by 30 days compared to patients who are not. Ivermectin has a very low HR of 0.13, which is even
lower compared to ICU and being on ventilation. This means that patients on ivermectin were less likely to be discharged by 30
days compared to those on the control treatment. This effect persisted even after multivariate analysis or PSM correcting for ICU
and ventilation.

HR = 0.13 (95% CI 0.04 – 0.42)
p=0.001

Abstract

Covid-19 continues to be a public health crisis, with hospitalization cases increasing
and a continuing need to find optimal treatments for patients. At various points in
2021, the FDA provided emergency use authorizations for the use of remdesivir and
convalescent plasma for treating Covid-19 patients. Laboratory studies have found
some effect of ivermectin as an anti-viral agent on SARS-CoV-2 [1], but RCTs using
ivermectin vs standard of care reported conflicting results in clinical outcomes [2-3].
Thus, current guidelines do not support the use of ivermectin. While clinicians
generally do not use ivermectin anymore at the time of writing, there is an
unfortunate misunderstanding in the public regarding ivermectin and COVID-19.
At the Robert Packer Hospital, some of the treatment regimens that have been used
include remdesivir, convalescent plasma and ivermectin. The purpose of this study is
to conduct a retrospective review of patients who were previously treated at Robert
Packer Hospital. Specifically, patients treated with remdesivir, convalescent plasma
and ivermectin were compared with patients treated with remdesivir and
convalescent plasma. The hypothesis is that ivermectin has no effect on mortality or
length of stay of patients hospitalized with COVID-19.

Background

Inclusion/Exclusion Criteria
Subjects were identified from electronic health records of consecutive patients
admitted to Robert Packer Hospital for COVID-19 from June 2020 through
February 2021. Patients 18 years and older who were hospitalized with COVID-19
and treated with remdesivir, ivermectin or convalescent plasma were included.
Patients who received convalescent plasma prior to June 2020 were excluded
since that data was part of a research project which has a contractual restriction on
publication. Patients who received monotherapy of remdesivir, ivermectin or
convalescent plasma were excluded.
Treatment/Control Definition
The treatment group is defined by patients who received triple therapy with
remdesivir, ivermectin and convalescent plasma, while the control group is patients
who received remdesivir and convalescent plasma.
Outcomes
The primary outcome is mortality. The secondary outcomes are the median
hospital length of stay (LOS), and hospital discharge up to 30 days (events beyond
30 days were censored).
Covariates
Besides typical variables measured, the ordinal scale that measures the severity of
ventilation is also used, as follows: 7) Hospitalized, on invasive mechanical
ventilation or extracorporeal membrane oxygenation (ECMO); 6) Hospitalized, on
non-invasive ventilation or high flow oxygen devices; 5) Hospitalized, requiring
supplemental oxygen; 4) Hospitalized, not requiring supplemental oxygen -
requiring ongoing medical care (COVID-19 related or otherwise); 3) Hospitalized,
not requiring supplemental oxygen - no longer requires ongoing medical care; 2)
Not hospitalized, limitation on activities and/or requiring home oxygen; 1) Not
hospitalized, no limitations on activities [4].
Statistical analysis
Kaplan Meier estimator is used for all-cause mortality and hospital discharge up to
30 days, and hazard ratio calculated from a Cox Proportional Hazards model for
univariate, multivariate, and propensity score matching. Propensity score matching
(PSM), a formal method for correcting for measured covariates, was used to match
for the variables that are significant in the univariate analysis.

Methods

Introduction: Remdesivir has been shown to be effective in treating patients with moderate coronavirus disease 2019 (COVID-19). The effect of triple therapy with
remdesivir, convalescent plasma and ivermectin in severe COVID-19 is unknown.
Methods: We conducted a retrospective, single-site observational study evaluating triple therapy (remdesivir, convalescent plasma, ivermectin) versus double therapy
(remdesivir, convalescent plasma) (control) for hospitalized patients with COVID-19 (PCR-test positive). The primary outcome was mortality, and the secondary outcome
was the hospital length of stay (LOS).
Results: A total of 817 patients were identified between June 2020 to February 2021. Among them, 121 patients received double therapy (control) and
15 patients received triple therapy (ivermectin). Mortality rates were 14.9% and 73.3% respectively, with significantly worse outcomes in the ivermectin group (RR = 4.9,
95% CI: 2.9 – 8.3). The mean hospital LOS were 8.69 and 17.93 days respectively, with the ivermectin group staying longer by 9.2 days (95% CI: 4.2 - 14.2). Propensity
score matching was performed to adjust for baseline differences in covariates (ordinal ventilation score and ICU admission) between the two groups to better estimate the
impact of ivermectin treatment. After matching, mortality remained higher in the triple therapy group (73.3%) compared to double therapy (33.3%), with a 2.2-fold risk
(95% CI: 1.2 – 3.9). Similar results were observed regarding hospital LOS.
Conclusion: Adding ivermectin to remdesivir and convalescent plasma regimen did not improve mortality or reduce hospital length of stay. Adding
ivermectin showed increased mortality and hospital length of stay when compared to control, indicating that ivermectin may be harmful to patients with severe COVID-19.

Results

Patients ( n = 817)

Remdesivir + plasma 
(n = 121)

Remdesivir + plasma 
+ ivermectin

( n = 15)

Remdesivir + plasma 
(n = 30)

Remdesivir + plasma 
+ ivermectin

( n = 15)

*PSM: Propensity score matching for all univariate variables that were significant ( i.e., ventilation ordinal scale, ICU)

PSM*

Figure 1 Figure 2
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