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Abstract

Remdesivir (RDV) is one of the drugs that showed beneficial effects in treating Coronavirus disease in 2019
(COVID-19). We performed the present study to evaluate the safety of Remdesivir administration in the outpatient
setting. In this study, 512 patients with COVID-19 participated. When selected patients came to the hospital for
the drug injection on the appointed day, the vital signs and the percentage of oxygen saturation were measured
before Remdesivir administration. During and after the injection, if any drug side effects occurred, it was recorded.
Laboratory tests, including Complete blood count differential, C-reactive protein, Liver function tests, Blood urea
nitrogen, and creatinine, were checked before and between the treatment courses. The mean age of participants
was 46.19+14.20 years, and 46.9% were men. 97.4 percent of patients did not experience any side effects
following Remdesivir administration. The amounts of laboratory components like White blood cells, Platelet,
Alanine aminotransferase, and Blood urea nitrogen were significantly increased. In contrast, Hemoglobin, C-
reactive protein, Aspartate aminotransferase, Alkaline phosphatase, and Creatinine levels were significantly
decreased following the administration of Remdesivir compared to baseline values.
In the current study, there were no severe side effects of taking Remdesivir, so RDV can be used safely to treat
COVID-19 in the outpatient setting.
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Coronavirus disease in 2019 (COVID-19) is an
infectious and inflammatory disease caused by
the SARS-CoV-2 virus. Until January 15, 2024,
more than 700 million people have been infected
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with COVID-19, of whom nearly 7 million have
died from the disease. In Iran, more than 7.5
million people were infected with the virus; of
them, almost 1.9% died [1]. Everyone at any age
is susceptible to the disease, so it is important to
pay attention to the prevention and treatment of
this disease [2]. No definitive antiviral treatment
identified for COVID-19 [3].
According to the guidelines, several antivirals

has been
treat this disease, including Remdesivir (RDV),
Molnupiravir, and Paxlovid [4].

Remdesivir is an adenosine analog nucleotide
prodrug that inhibits virus replication. The drug
is Food and drug administration (FDA) approved
to treat COVID-19 either in hospitalized adult
patients as well as in pediatric patients (older
than 28 days and over 3 kg) for five days or mild
to moderate patients but at high risk for
progression to severe disease for three days [5].
It is injected intravenously and is approved by
the US Food and Drug Administration [6]. RDV
has previously been used to treat Ebola. It is
effective against SARS CoV-2 in vitro; viral
levels were lower in the animals’ lungs treated
with RDV, and their lungs were less damaged
than those in the control group [7, 8].

In a study after a ten-day treatment course of
RDV, 68% of patients with COVID-19
experienced clinical improvement, but it should
be noted that there was no control group in the
study [9]. According to the results of a review
study, treatment with RDV was associated with
an increase in clinical improvement of 21% and
29% on days 7 and 14, respectively. Patients
treated with RDV showed a 39% reduction in
mortality on day 14, but there was no significant
difference on day 28 compared to the control
group. Also,
significantly less in patients treated with RDV

serious side effects were
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[10]. During medical treatment, RDV can cause
kidney or liver problems, and in patients with
liver and kidney disorders, medical evaluations
should be performed [11]. However, in another
study, RDV was significantly associated with a
reduced risk of Acute kidney injury (AKI) [12].
In the studies and clinical trials performed so

different
regarding the effectiveness and side effects of
RDV in non-hospitalized COVID-19 patients.
Furthermore, since the issuance of the outpatient

far, results have been reported

use of RDV in Iran, limited studies have
specifically examined the clinical outcomes of
patients receiving RDV. Therefore, this study
was performed to evaluate the safety of
outpatient administration, the drug side effects,
and possible implementation problems of the
project in a university hospital for three months.

2. Materials and Methods

This cohort study with a 2-week follow-up
period was performed in 2021 at Baharloo
Hospital of Tehran University of Medical
Sciences in Iran.

2.1. Study Population and Data Collection

In the present study, a sample of 512 patients
with COVID-19 was enrolled using the
convenience sampling method. The sample size
was calculated using the following formula:

7, p(l-p)

n=—=>—
d-

Considering an acceptable error level of 5%
and clinical improvement of 68% in a similar
study [9] and a = 0.05, a sample size of 335
people was obtained. Due to more patient
access, 512 people were included in the study.
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They came to the Baharloo emergency
department during the fifth peak of the disease
in IRAN. Patients entered the study with
personal consent and could withdraw from the
study at any time.

In addition to the physician's clinical
the
in selecting the patients for

diagnosis, following criteria  were
considered
outpatient treatment with Remdesivir:

- Based on World health organization (WHO)
definitions for the severity of COVID-19 [2],
patients with mild disease plus at least one risk
factor for COVID-19 progression or moderate
disease without any predisposing factors (Age
>65, BMI >30, Pregnancy or Post-partum,
Diabetes Mellitus,

(Ischemic Heart Disease, Cardiac Heart Failure,

Cardiovascular diseases

Cardiomyopathy), Hypertension, Chronic lung
diseases (Interstitial Lung Disease, Pulmonary
Embolism, Pulmonary Hypertension, Chronic
Obstructive  Pulmonary  Disease/Asthma,
Cystic Fibrosis), Tuberculosis, Chronic liver
diseases (Cirrhosis, Autoimmune Hepatitis,
Alcoholic liver disease, NASH), Chronic kidney
diseases,

Cerebrovascular Accident, Severe

neuro-psychiatric disorders (Dementia,
Depression, Schizophrenia), Genetic disorders
(such as Down’s syndrome),
Hemoglobinopathies (Thalassemia, Sickle cell
anemia), Malignancies, Organ transplantation,
Taking immunosuppressive drugs, Alcohol or
Drug abuse, Smoking).

- Auvailability of proper conditions for home
care and having immediate access to medical
centers; also, if there was hypoxia and need for
oxygen support at home, it could be prepared.

- Patient’s Age, Equal to or more than 18 years.
- The patient’s weight, equal to or more than

40 kilograms.

71

- Non-pregnant women.

- Absence of severe anorexia and/or
nausea/vomiting.

- Equal to or less than 7-10 days after the onset
of the symptoms.

- In the presence of underlying disease, it
should be under control, such as the absence of
pulmonary edema in Cardiac heart failure
(CHF), Diabetic ketoacidosis (DKA).

- No

pulmonary infection, active infection in other

possibility of secondary severe
parts of the body, or systemic infection.

- Relatively stable in terms of hemodynamic
status.

- The percentage of O2 saturation in room air,
at least >90 (in chronic cardiopulmonary
diseases, without respiratory distress >88).

- No organ dysfunction (liver enzymes less
than five times the upper limit of normal and
Glomerular filtration rate (GFR) >30
ml/min/1.73 m?).

- No electrolyte disturbances (if the abnormal
findings were mild and can be corrected with
oral treatment, it was not prohibited).

- Without

significant

and other
the

QT prolongation
acute  changes  on
Electrocardiogram (ECG).

- In the chest Computed tomography (CT)
scan, the lung involvement, less than 50%.

- According to paraclinical findings, a
COVID-19-positive Polymerase chain reaction
(PCR) test and/or CT scan consistent with
COVID-19 lung involvement.

Patients who did not answer phone calls (at
least two times during 2-3 days) and the
participants with incomplete laboratory results
were excluded from the study.

The patients were not asked about their

history of receiving the COVID-19 vaccine
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because, at the time of this research (2021), less
than six months had passed since the start of
vaccination in the general population in Iran. At
that time, less than 10% of the population had
received one dose and less than 5% two doses.

On admission day, the patient was visited by
an emergency medicine specialist, and if he/she
was a candidate for Remdesivir administration,
required laboratory tests, according to the
national guidelines for outpatient COVID-19,
were checked. If there was no contraindication
for receiving RDV, the loading dose (200 mg)
was infused in the emergency department.
Afterward, the patient was introduced to the
Remdesivir department for the following doses.

Each patient came for a drug injection on the
appointed day. The Remdesivir brands used
were Actoverco and Ronak (made in IRAN).
After diluting the lyophilized powder vial with
serum, the drug was infused during 30-120
minutes.

At discharge, patients were educated about
warning signs and symptoms.

If the baseline tests were normal, Liver
function tests (LFT) and Blood urea nitrogen
(BUN) and Creatinine (Cr) were rechecked
before the third or fourth dose, and if the
baseline tests were abnormal, they were
repeated every day or every other day.

The nurses were trained to record the
following data in admission forms:

- The patient's demographic characteristics.

- The total number of RDV injection days
(depending on clinical response and physician's
decision, might be 3-5 days).

- The disease improvement/progression status
(if the patient worsens clinically, the physician
must be informed).
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- The patient's vital signs prior to RDV
infusion, as required, up to one hour after that.
- 02 saturation at each visit (the patient's
physician was notified if it decreased compared
to the previous day).

- Results of the basic and repeated laboratory
tests (if necessary, any new tests of the patient
were reported to the physician in charge of the
RDV injection unit).

- Any adverse events due to the drug infusion.

In the next stage, 10-14 days after the
completion of the treatment period (the length
of time that non-severe COVID-19 patients are
expected to recover), one of the researchers
called the patients by phone and their outcomes
(complete  recovery, partial  recovery,
hospitalization, death) and incidence of the
disease complications and/or the drug side
effects were recorded. It should be noted that
the meaning of complete recovery is the
improvement of all the initial signs/symptoms
of the disease, and the meaning of partial
recovery is the improvement of the acute phase
of the disease and the remaining one or more
signs/symptoms of the disease with less

intensity than the onset of illness.
2.2. Data analysis

After completing the data collection process,
the data were analyzed with SPSS V22
software, and the significance level was
considered to be 0.05. The normality of data
was assessed using the Kolmogorov—Smirnov
test; data followed a normal distribution.
Descriptive statistics are used to describe the
characteristics of the patients. Mean and

standard deviation were used to describe
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continuous variables, and frequency and
percentage were used to describe two-state or
multi-state variables. An Independent T-test
was used to compare numerical variables
between different groups, or a Mann-Whitney
test was used if the variable distribution was
abnormal. The Chi-square or Fisher exact test

was used to compare the qualitative variables.

3. Results and Discussion

Of 799 selected patients, in 287 cases, the
information forms, which had been designed
for collecting data, could not be completed
because 199 patients did not respond to the
phone calls; in 16 cases, the recorded phone
numbers were not correct; in 70 patients, before
and  between  treatments,  biochemical
laboratory tests were not complete or were not
available and two patients did not collaborate
for participating in the study.

the data collected from 512

participants was analyzed. The patients were

Finally,

between 18 to 84 years of age (mean age
46.19+14.20); 46.9% of them were male; the
mean weight of study participants was
73.76+12.62; 41% of the study population had
positive, and 5% had negative PCR test; for
other participants, COVID-19 PCR test was not
available or was not checked due to the patient's
financial constraints. The mean number of
outpatient RDV injections was four doses. The
most common underlying diseases were
hypertension (11.3%) and diabetes mellitus
(9.8%). Most patients had no history of any
drug use; the most common drugs that patients
used were losartan (8.8%) and metformin (8%).
(Table 1)
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Table 1: Patients’ characteristics.

Variable '(:nrfgrze; cy
Age (Mean + SD) 46.19+14.20
Sex (n, %)
Male 240 (46.9)
Female 272 (53.1)

weight (Mean + SD) 73.76 (12.62)

Underlying diseases (n, %)

- Anemia 3(0.6)
Asthma 1(0.2)
Cancer 2(0.4)
CVA 4 (0.8)
Diabetes mellitus (DM) 50 (9.8)
Fatty liver Disease 2(0.4)
Hypertension (HTN) 58 (11.3)
Hyperthyroidism 1(0.2)
Hypothyroidism 6(1.2)
IHD/MI 10 (2)
Migraine 2(0.4)
Parkinson’s disease 1(0.2)
Rheumatoid Arthritis 3 (0.6)

- No disease 438 (85.5)

History of drug use (n, %)

- Acarbose 1(0.2)
Amlopres 1(0.2)
ASA 10 (2)
Atenolol 1(0.2)
Atorvastatin 3(0.6)
Calcium/vitamin D 3(0.6)
Carvedilol 2 (0.4)
Cinnora 1(0.2)
Citalopram 5(1)
Glibenclamide 1(0.2)
Gliclazide 1(0.2)
Insulin 2(0.4)
Livergol (a kind of herbal drug) 1(0.2)
Levothyroxine 5(1)
Losartan 45 (8.8)
Metformin 41 (8)
Methimazole 1(0.2)
Nitrocontin 3(0.6)
Osvix 1(0.2)
Propranolol 4 (0.8)

- Zipmet 2(0.4)

- Nodrug use 442 (86.3)

PCR (n, %)

Positive 210 (41)
Negative 26 (5)
Not available” 276 (54)

Number of RDV injected (n, %)

Four doses 486 (95)
Five doses 26 (5)

Complications during RDV injection were
rare, and 97.4% of patients did not experience
any side effects after treatment with RDV. Only
three patients were referred to a physician due
to RDV complications: one patient because of



Goudarzi F. et al. / 1JPS 2024; 20 (1): 69- 79

high blood pressure, another patient due to
chest discomfort, and another one due to muscle
cramps/spasms. (Table 2)

Table 2: RDV complications.

Complications during RDV injection (n, %)

- Chest discomfort/ Breath shortness 1 (0.2)
- Dyspnea and high blood pressure 1(0.2)
- Flushing 1(0.2)
- Genital burning 2(0.4)
- Headache 2 (0.4)
- ltching 1(0.2)
- Muscle cramps 1(0.2)
- Nausea 1(0.2)
- Stomachache 1(0.2)
- Tenesmus/Abdominal cramps 1(0.2)
- Weakness and drowsiness 1(0.2)
- No complication 499
(97.4)

Refer to a physician due to some of the above
complications (n, %)

- Yes 3 (06)
509
- No (99.4)

81.6% of patients were satisfied about RDV
injection services in the hospital. 84.4% of patients
reported that the nurses checked and recorded their
vital signs before RDV injection. Also, the nurses
checked 84.8 % of patients for oxygen saturation,
98% for baseline and new laboratory results, and
84.4% for general conditions. Most patients
(99.6%) reported that the RDV injection process
lasted 30-60 minutes. Acute complication during
RDV injection was rare (2.6%).

Only in three patients, due to acute
complications, RDV injection was transiently
discontinued; the patients were referred to an
emergency medicine specialist; one of them
was also referred to a cardiologist (after more
evaluation of these three patients by specialists,
none had important side effects). At the end of
the RDV treatment period, 87.9% of patients
recovered, 11.5%

completely partially
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recovered, 0.6% revisited and hospitalized, and
no patient died. (Table 3)

Table 3: Patients’ satisfaction with RDV injection.

Variable Frequency (n=512)
Satisfaction with RDV outpatient injection
department services (n, %)

- Satisfied 418 (81.6)
- Approximately Satisfied 73 (14.3)
- Never Satisfied 15 (2.9)
- No response 6(1.2)

Items performed and recorded by the nurse before
injecting the drug (n, %)

Vital signs assessment

- Yes 432 (84.4)
- No 80 (15.6)
Oxygen Saturation”

- Yes 434 (84.8)
- No 78 (15.2)"
Baseline and during the treatment laboratory results
- Yes 502 (98)
- No 10 (2)
General condition of the patient

- Yes 432 (84.4)
- No 80 (15.6)

Duration of RDV injection/infusion (n, %o)

- Between 30 min and one hour 510 (99.6)

- More than one hour 2 (0.4)
Acute complication during RDV injection (n, %)

- Yes 13 (2.6)

- No 499 (97.4)
Discontinue drug injection due to acute
complications (n, %)

- Yes 0 (0)

- No 512 (100)

The patient's outcome at the end of the treatment (n,
%)

- Complete recovery 450 (87.9)
- Partial recovery 59 (11.5)
- Hospitalization 3(0.6)
- Death 0(0)

*In this group, oxygen saturation had checked in
triage by nurse or at home by one of the family
members and, if the patient’s report was reliable, O2
sat did not check again in the RDV injection
department because sometimes the ward was too
crowded.
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Mean counts of White blood cells (WBC)
and mean levels of Platelet (PLT), Alanine
aminotransferase (ALT), and BUN increased
during outpatient treatment with RDV. Of these
laboratory factors, mean levels of Hemoglobin
(Hb), C-reactive protein (CRP), Aspartate
aminotransferase (AST), Alkaline phosphatase
(ALP), and Cr decreased after the treatment. Of
these laboratory factors, changes were
significantly different before and during the
treatment, except for Cr. (Table 4).

When Remdesivir was introduced as a drug
for COVID-19 treatment in protocols, it was
criticized by some experts [13]. Since then,

many studies have been performed to evaluate
the potential effects of this drug on COVID-19
and to identify its side effects.

However, not all studies have the same
results; even the results obtained from different
studies were completely different. In addition,
resources in referral hospitals for COVID-19,
especially during the peaks of the disease, have
been limited, and now it seems necessary to
introduce effective oral antivirals and perform
more assessments about the safety and side
effects of RDV administration in the outpatient
setting; therefore, we conducted this study to
evaluate these issues.

Table 4: Laboratory result alternation after RDV injection (Total=512).

Laboratory Mean
results (Mean + Before injection After injection diff P value

SD) ifference
WBC 6.51 +11.56 8.71+9.85 2.16 0.001
Male 6.29+3.13 9.65+14.03 3.26 0.000
Female 6.70+15.52 7.89+3.14 1.19 0.195
Hb 13.76+2.01 13.38+1.80 -0.38 0.000
Male 14.69+2.21 14.34+1.49 -0.36 0.006
Female 12.95 (1.37) 12.54(1.63) -0.41 0.000
PLT 208.89+83.32 267.44+102.11 58.36 0.000
Male 194.13+83.84 257.21+107.56 63.08 0.000
Female 221.69+80.25 275.45+96.07 54.21 0.000
CRP 36.00+36.30 21.06+34.23 -14.85 0.000
Male 40.98+34.07 21.93+27.37 -19.05 0.000
Female 31.85+37.88 20.87+39.89 -11.17 0.000
AST (SGOT) 43.88+31.82 39.86+29.69 -4.12 0.001
Male 45.42+429.19 43.80+29.20 -2 0.326
Female 42.54+33.94 36.44+29.74 -6.24 0.001
ALT (SGPT) 42.90+ 36.50 49.13+42.13 6.06 0.000
Male 44.46+35.84 54.67+42.77 10.21 0.000
Female 41.50+37.29 43.99+40.96 2.42 0.184
ALP 162.59+73.49 148.13+57.76 -14.48 0.000
Male 157.75+68.70 144.95+57.89 -12.8 0.001
Female 166.79+77.01 151.17457.71 -15.94 0.000
BUN 28.21+10.43 35.02+12.51 6.56 0.000
Male 32.461+2.26 38.95+14.14 6.49 0.000
Female 25.24+9.56 31.91+10.78 6.6 0.000
Cr 0.99+0.20 0.91+0.17 -0.08 0.000
Male 1.10+ 0.19 1.00+0.19 -0.12 0.000
Female 0.89+0.15 0.84+0.14 -0.06 0.000

WBC, White blood cells; HB, Hemoglobin; PLT, Platelet; CRP, C-reactive protein; AST, Aspartate
aminotransferase; ALT, Alanine aminotransferase; ALP, Alkaline phosphatase; BUN, Blood urea nitrogen; Cr,

Creatinine
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In our study, most patients who received
RDV recovered, and only 3(0.6%) were
hospitalized. However, it should be noted that
most enrolled patients had no severe illness or
underlying disease at the beginning of the
study, which is an important issue that might
impact the improvement results.

Many studies have been done on the
effectiveness of Remdesivir and the side effects
caused by this drug in inpatient settings.
However, only a few studies evaluated its safety
in terms of its side effects on liver and kidney
tests in outpatient settings. Our study could add
scientific evidence to fill a gap in this area of
research.

In the Pasquini [14], Gupta [15], and Diaz
[16] studies, mortality was significantly lower
in the RDV group than in the control group. In
these cohort studies, patients were followed for
at least ten days. In the studies of Wong [17]
and Olender [18], in addition to the fact that
mortality was significantly lower in the RDV
group comparing the control group, more
clinical improvement was seen in the RDV
group. In the WHO Solidarity Trial [19], Ruso
[20], Due [7], Ohl [21], and Almaghlouth [22]
studies, no significant difference was found
between the mortality of patients taking RDV
and other patients. In Beigel's [23] and Joo's
[24] studies, the difference in mortality between
the groups was insignificant. However, the
recovery time, the proportion of patients who
needed mechanical ventilation support, and the
viral load in the treatment group were
significantly lower than in the control group.

Remdesivir may cause serious side effects,
including allergic reactions and elevated liver
enzymes. The most common side effect of RDV
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is nausea [15]. In our study, a small number of
had
immediately after receiving the drug (2.6%).

patients complications during or
Complications such as chest discomfort,
dyspnea, flushing, genital burning, headache,
itching, muscle cramps, nausea, stomachache,
tenesmus, weakness and drowsiness were each
seen in one or two patients. Most of these side
effects were not distinguishable from COVID-
19 symptoms or adverse reactions of other
medications (like dexamethasone), which
might be used concomitantly with Remdesivir.
In the Spinner [25] study, nausea, hypokalemia,
and headache were more common in patients
treated with RDV than in controls. In some
studies, chest discomfort, diarrhea, insomnia,
rash, hepatic failure/hepatitis, renal
impairment/and acute kidney injury were
adverse effects reported in the groups taking
RDV [9, 26-30]. In Flisiak's [31] study, side
effects, e.g., diarrhea, nausea, and vomiting,
were less severe in the treatment group than in
the control group. However, in Mahajan's [32]
study, there was no significant difference
between side effects in the treatment and
control groups.

In the current study, several laboratory
components were measured before and
between the treatments. In the laboratory
findings, except for the WBC, ALT, and AST,
the variables were statistically significant both
in general and in men and women. WBC, PLT,
ALT, and BUN significantly increased after
receiving the drug, and Hb, CRP, AST, ALP,
and Cr levels significantly decreased after
receiving the drug compared to the baseline
values. In the Mahajan's [32] study, AST,

ALT, and Cr elevated. In another meta-
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analysis study, RDV was associated with a
reduced risk of elevated ALT and AST [10].
An article published in 2022 and a review
article published in 2023 concluded that in
COVID-19 patients at high risk for disease
progression and receiving Remdesivir for up
to 3 days in an outpatient setting, the drug is
safe, effective, and generally well tolerated
[33, 34].

Our study had some limitations. First, there
was a lack of cooperation in some patients to
obtain an accurate history of current and
previous disease information and medication
use; in such cases, after the patient's general
condition improved, we tried to get a history
from the patient or get help from his/her
companions by phone. Second, some patients
did not answer the phone for the first time, and
if they did not answer, we would call them at
another time.

Regarding the strength of our study, since
the oral antiviral drug for the treatment of
COVID-19
countries, if the patient needs to receive

is still not available in some
outpatient Remdesivir, he/she could receive
this drug more easily and at a lower cost,
because based on the results of this study, in
patients without Liver and/or kidney disorders,
does not seem to be necessary to repeat the tests

during the period of receiving RDV.
4. Conclusion

In the present study, severe adverse effects were
not found following taking Remdesivir in the
outpatient setting; therefore, it seems that RDV
can be used to treat non-hospitalized COVID-
19 patients safely without the need to repeat
kidney and liver function tests during treatment.
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In order to achieve more reliable results, more
studies should be performed with a larger
sample size in multicenter trials.
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