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Abstract   

Background: Remdesivir is the first treatment for COVID-19 to receive FDA approval. On 

October 22. 2020, the antiviral drug Remdesivir was approved to treat COVID-19 patients re-

quiring hospitalization.  

Objectives of the study: To compare the effect of timing of Remdesivir administration on the 

duration of hospitalization and clinical outcome of hospitalized patients with severe COVID-19 

in Imam Al-Hussain medical city, those who received Remdesivir early; in the first week, with 

others who received it in the second week of the onset of the symptoms. 

Patients and methods:  A retrospective study was done in Imam al-Hussain medical city in 

Karbala province. The data was collected from 139 patients' registry (84 male&54 female) with 

severe COVID-19 infection who admitted to the isolation wards, 68(48.6%) received 

Remdesivir in the first week, and 71(51.1%) received it in the second week from the onset of 

symptoms. A comparison was made between the two groups regarding the clinical outcome and 

duration of hospitalization. 

Result: During the first week from the onset of the symptoms, about 48.9% of patients with 

severe infection received Remdesivir, 95.6% of them improved, and 4.4% died. The median 

time of recovery was six days. About 51.1% received Remdesivir during the second week, 

84.5% improved, and 15.5% died. The median time of recovery was 8.5 days. 

Conclusions: The case fatality rate was lower in patients who received Remdesivir during the 

first week from the onset of symptoms than patients who received treatment in the second week. 

Patients in the first group recovered substantially faster than those in the second one. 
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Introduction 

After the first reported outbreak in Wuhan, China, 

Betacoronavirus SARS-CoV-2 (COVID-19) 

started to spread worldwide (1). Coronavirus is an 

enveloped positive-sense RNA virus with spike-

like projections on the surface that appear crown-

like under an electronic microscope; therefore, it is 

called "coronavirus" (2). In the past two decades, 

there were two events where a severe disease 

caused by the beta coronavirus was transmitted 

from animals to humans. The first one was in 

2002– 2003, and it was the cause of severe acute 

respiratory syndrome coronavirus (SARS) in China 

and Hong Kong (3). A decade later, in 2012, the 

other one was responsible for the Middle East res-

piratory syndrome coronavirus (MERS-CoV), 

which appeared in Saudi Arabia (4). 

  On December 31, 2019, the World Health Organ-

ization (WHO) was informed of the emergence of 

cases of pneumonia of unidentified etiology no-

ticed in Wuhan city, China. A few days later, an-

other 44 cases were reported by the health authori-

ties in China before a novel coronavirus (SARS-

CoV2, which seems to be originated from a seafood 

market in Wuhan city) was isolated from patients 

(5). The outbreak with coronavirus in late 2019 was 

highly infectious, with mortality reaching 2.3% (6). 

About 80.9% of patients with mild to moderate 

symptoms showed a better prognosis, while pa-

tients with severe symptoms showed a significant 

increase in mortality that reaches 49% in severely 

ill patients (7). 

 The first reported case in Iraq was on February 24, 

2020, for the Iranian student in Al-Najaf city, south 

of Baghdad (8), and it was started to rise in June 

2020 (9). 

The mean incubation period of COVID-19 is about 

5.2 days (10). Although case definitions typically 

rely on 14 days following exposure, mostly around 

four to five days (11). COVID-19 is thought to be 

transmitted mainly by close contact from person to 

person, when a person cough, sneeze, sing, talk, or 

breathe via respiratory droplets (12). Recent find-

ings revealed the presence of SARS-COV-2 in 

stool samples (13, 14). These findings suggest the fe-

cal-oral route in transmission as with enterovi-

ruses (15). The virus could also be transferred from 

asymptomatic persons who have the infection. Re-

infection with the virus was reported world-

wide (16).  
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Risk factors include adults aged≥60 years and 

those with chronic underlying conditions, like dia-

betes, cardiovascular and cerebrovascular dis-

eases (17). Mortality from COVID-19 appeared to 

be higher in patients with diabetes, cardiovascular 

diseases, and hypertension, and those who need in-

vasive mechanical ventilation (18).   

COVID-19 was also reported in children under 15 

years; however, the cases were fewer than 

adults (19). Most children infected with COVID-19 

have had mild symptoms with a good prognosis; 

they were afebrile, and pneumonia did not observe 
(20). 

Clinical symptoms are varied. Patients have upper 

respiratory tract symptoms in the mild form, these 

include sore throat, fever, dry cough, rhinorrhea, 

myalgia, headache, or malaise (21). Loss or change 

of taste and, or smell, in addition to diarrhea which 

can be the initial manifestation of infection (22). In 

moderate form, patients present with lower respir-

atory symptoms such as dyspnea or tachypnea in 

children and productive cough (19). In severe form, 

patients presented with fever associated with se-

vere dyspnea, respiratory distress, hypoxia (SpO2 

< 94 % on room air), and tachypnea (> 30 

breaths/min). Cyanosis may occur in children. The 

critical form includes patients with respiratory fail-

ure who require mechanical ventilation, shock, and 

other organ failures that require intensive care 

monitoring and therapy (23). Renal involvement is 

also reported that varies from mild pro-

teinuria (24) to acute renal injury, which often re-

quires dialysis, possibly using cytokine removal 

approaches (25). About 20% of patients in intensive 

care units need renal replacement therapy (26). 

Other involvements are shown in figure (1) (27). 

 COVID-19 is associated with destructive inflam-

matory reactions. Many pro-inflammatory cyto-

kines were released, leading to a "cytokine storm." 

One of the cytokine storm complications is lung in-

jury that can cause acute lung injury or acute res-

piratory distress syndrome (ARDS) (28). The latter 

mechanism in patients with COVID-19 is not en-

tirely assumed; the excessive formation of pro-in-

flammatory cytokines could be one of the main 

causative factors (19, 29). Numerous research inves-

tigating the cytokine profiles recommended its di-

rect correlation with multi-organ failure, lung in-

jury, and bad prognosis (30).  

Diagnosis of acute COVID-19 infection depends 

on identifying either viral RNA or viral anti-

gens (31). As the test for SARS-CoV-2 identifica-

tion, real-time quantification RT-PCR is the rou-

tine confirmation test suggested by WHO (32). Na-

sopharyngeal swabs were also used as the gold 

standard, with pooled nasal and throat swabs being 

provided the highest sensitivity and high positive 

predictive values (97% of each), followed by saliva 

(85%), nasal swabs (86%), and throat swabs 

(68%) (33).  

Antigen tests identify viral proteins offering fast 

results (34). Although antigen tests can offer fast 

performance, unfortunately, they are less sensitive 

than most nucleic acid-based assays (35). Antigen 

tests identify the existence of viral proteins and of-

fer fast results (36). Antigen tests can offer fast per-

formance; unfortunately, they are less sensitive 

than most nucleic acid-based assays (35). The sero-

logic tests are used primarily to indicate previous 

exposure to the virus (37). IgM antibodies can be de-

tected after five days post-infection, reaching their 

highest level through weeks 2 to 3; in contrast, IgG 

is detectable after two weeks of symptom onset (37, 

38). 

Numerous biomarkers are being useful in moni-

toring COVID-19 infection. These include C-reac-

tive protein, interleukin-6, serum amyloid A, D-di-

mer, lactate dehydrogenase, neutrophil-to-lympho-

cyte ratio, renal biomarkers, cardiac troponin, 

platelet, and lymphocytes count. All these bi-

omarkers, except (Lymphocytes and platelet), 

showed substantially elevated levels in patients 

with severe complications. Both lymphocytes and 

platelet count exhibited a significant reduction in 

severely ill patients (39). 

Although chest radiographic and chest computed-

tomographic imaging were used to diagnose 

COVID-19, it appears that chest computed tomo-

graphic imaging and chest radiograph findings in 

15% of40% of patients, respectively, might be nor-

mal in the early phase of the disease (21).  

Treatment involves managing acute hypoxic res-

piratory failure and ARDS; evidence-based guide-

lines have been established by several countries 

and experts, including those updated regularly by 

the National Institutes of Health (NIH) (40). It ap-

pears that over 75% of individuals with COVID-19 

admitted to the hospital need supplemental oxygen 

through a nasal cannula, simple facemask, or non-

rebreather mask; for those unresponsive to conven-

tional oxygen therapy, heated high-flow nasal can-

nula oxygen may be given (40). 

Dexamethasone improves survival in hospitalized 

patients who require supplemental oxygen, with 

high efficacy observed in patients who demand me-

chanical ventilation, and its usage is highly sug-

gested here (41, 42). A large clinical trial proved that 

dexamethasone decreases mortality by about one-

third in critically ill patients (43). 
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Antiviral Agents such as lopinavir/ritonavir 

(400/100 mg po, every 12 hours) are recom-

mended (44). However, a randomized, open-label 

trial revealed no advantage for using lopinavir/ri-

tonavir compared to standard care (45). Favipiravir 

(Anti-flu medication) appears to be effective 

against SARS-CoV-2 in vitro. Arbidol (broad-

spectrum antiviral) could increase the discharg rate 

and reduce the mortality rate, as demonstrated in a 

retrospective study (46).  

Thromboprophylaxis administration is recom-

mended for patients with COVID-19 as they have 

a high incidence of venous thromboembolism, and 

the anticoagulant treatment was related to de-

creased ICU mortality. Additionally, full therapeu-

tic-intensity anticoagulation is indicated in the case 

of known thrombophilia or thrombosis (47). 

Tocilizumab (a monoclonal antibody directed 

against the IL-6 receptors) was used in addition to 

standard therapies in Italy. Phase two and three 

clinical trials on sarilumab (anti-IL-6 receptor anti-

body) are ongoing in the USA (47). Anakinra (re-

combinant IL-1 receptor antagonist) was also 

used (48). 

Targeting excessive host inflammation can 

achieved using Acalabrutinib (a Bruton tyrosine ki-

nase inhibitor), that regulate macrophage signaling 

and triggering. (49) Bamlanivimab, casirivimab, and 

imdevimab are monoclonal antibodies available for 

outpatients at high risk under Emergency Use Au-

thorizations (50). 

When secondary bacterial infection is suspected, 

antibiotics should be used. However, inappropriate 

usage should be avoided, despite recommenda-

tions (51). 

In 2016, Remdesivir (RDV) revealed in vitro activ-

ity against Marburg virus, Ebola virus, Pneumovir-

idae (such as a respiratory syncytial virus), and 

Paramyxoviridae (such as Nipah virus, parainflu-

enza type 3 virus, measles, and mumps viruses, and 

Hendra virus) (52). On October 22, 2020, the antivi-

ral drug RDV (Veklury—Gilead Sciences) was au-

thorized by the FDA as the first therapy for adults 

and pediatrics patients older than 12 years and at 

least 40 kg (about 88 lb) who have been hospital-

ized with severe COVID-19 (53).   

Remdesivir is an adenosine analog prodrug that 

possesses an antiviral effect against many RNA vi-

ruses (54). RDV revealed in vitro and in vivo activ-

ity against SARS-CoV-2 (55).  

Patients who likely benefit from RDV are in the 

early stage of COVID-19 with a high possibility of 

developing to the critical stage (56). RDV is unsuit-

able for adults and adolescents whose eGFR is < 30 

mL/min or are on renal replacement treatment and 

is used with caution for those with an eGFR of 30 

– 50 mL/min. It should also be avoided in preg-

nancy unless the benefit outweighs the risks (57, 58). 

Remdesivir is administered as a single loading dose 

of 200mg intravenously on day 1, followed by a 

maintenance dose of Remdesivir 100 mg/ once 

daily up to 10 days. Remdesivir is administered via 

intravenous infusion in a total volume of 250 ml 

0.9% sodium chloride over 30 to 120 

minutes (56). Monitoring of renal and liver function 

during treatment with Remdesivir is recom-

mended. The main side effects are nausea, diarrhea 

or constipation, elevated liver enzymes, kidney in-

jury, dysfunction, multiple organ dysfunction syn-

dromes, and deep vein thrombosis (59). 

The current study intended to compare the effect of 

timing of Remdesivir administration on the dura-

tion of hospitalization and clinical outcome of hos-

pitalized patients with severe COVID-19 in Imam 

Al-Hussain medical city, those who received 

Remdesivir early; in the first week, with others who 

received it in the second week of the symptom’s 

onset. 

Patients and Methods  

Study design and setting 

A retrospective comparative study was conducted 

in Imam Al-Hussain medical city from October 1 

to November 30 of 2020. Data were collected from 

the patient's registry database to explore those with 

a laboratory-confirmed or radiological diagnosis of 

COVID-19 for whom observed at Imam Al-

Hussain medical city. COVID-19 cases were con-

firmed depending on the positive result of high-

throughput sequencing or real-time reverse-tran-

scriptase polymerase chain reaction (RT-PCR) as-

says or positive radiological findings alongside the 

clinical symptoms following the WHO guidelines. 

Inclusion criteria 

Consist of all patients hospitalized for severe 

COVID-19 and have received 5 to 10 doses of 

RDV within the first two weeks of symptoms on-

set. All patients received dexamethasone and a 

prophylactic dose of enoxaparin while receiving 

RDV. 

Exclusion criteria 

Patients with a mild, moderate, and critical illness, 

patients who received RDV after 14 days of symp-

toms onset, patients had been received less than 4 

doses of RDV, patients on mechanical ventilation, 

and those with eGFR < 30 ml/min, or ALT, AST 

more than 5 times the upper normal limit. 

Data Collection 

The data was collected from the records of two 

groups of patients with severe COVID-19 (those 
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who received RDV in the first week of symptoms 

and those who received it in the second week of 

symptoms), then comparison was made between 

the two groups regarding the clinical outcome, lab 

results, duration of recovery and death.  

Ethical consideration  

Approval of the study protocol was obtained from 

the scientific committee of internal medicine in the 

Iraqi board committee in Baghdad.  

Statistical analysis  

After collecting the data, responses were checked 

for incompletely filled questionnaires. The Statisti-

cal Package for the Social Sciences (SPSS version 

23) was used to analyze the data. 

Results      

The association between the timing of RDV admin-

istration and the clinical outcome 

 95.6% of the patients received RDV in the first 

week of the onset of the symptoms improved, and 

4.4% died while 84.5 % of the patients received 

RDV in the second week of the symptoms im-

proved, and 15.5% died 

There is a statistically significant association be-

tween the timing of RDV administration and the 

clinical outcome of the patients with severe 

COVID-19 with a P-value of (0.046), (Table 1). In 

patients who received RDV during the first week 

of the symptoms, 63.1% were improved within a 

week, 26.2% showed improvement within 7-11 

days, and the remaining (10.8%) improved in more 

than11 days. In contrast, patients who received 

RDV in the second week of the onset of the symp-

toms, 46.7% of them improved in less than7 days, 

15% improved within 7-11, and the remaining 

(38.3%) improved in more than 11 days, (Table 2). 

 

Table 1. shows the association between the timing of RDV administration and the clinical outcome in pa-

tients with severe COVID-19. 

 

Timing of RDV administration 

Total 1st week 2nd week 

clinical out-

come 

Improved Count 65 60 125 

% within Timing of administra-

tion 
95.6% 84.5%  

% of Total 46.8% 43.2% 89.9% 

Dead Count 3 11 14 

% within Timing of administra-

tion 
4.4% 15.5%  

% of Total 2.2% 7.9% 10.1% 

Total 

*p –value 0.046 

Count 68 71 139 

% of Total 48.9% 51.1% 100.0% 

*Chi- square test 

Table 2. Shows the association between timing of RDV administration and time of recovery with the clini-

cal outcome. 

Timing of Remdesivir administration 
Duration of recovery(days) 

Total < 7  7-11  >11 

*P-value 

0.001   

 1st week Count 41 17 7 65 

% within Timing of Remdesivir administration 63.1% 26.2% 10.8% 100.0% 

% of Total 32.8% 13.6% 5.6% 52.0% 

2nd week Count 28 9 23 60 

% within Timing of Remdesivir administration 46.7% 15.0% 38.3% 100.0% 

% of Total 22.4% 7.2% 18.4% 48.0% 

Total Count 69 26 30 125 

% of Total 55.2% 20.8% 24.0% 100.0% 

 *Chi- square test  

 

 
Figure 1. Means of the recovery time for patients according to the timing of Remdesivir administration. 

7.89 days10.33 days
0

20

Mean (Duration of recovery)

1st week 2nd week
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Discussion 

This study retrospectively describes the clinical 

outcomes and recovery duration of patients with 

confirmed Covid-19 infection who were severely 

ill and treated with RDV. Improvement in oxygen-

support status was more in patients who received 

RDV in the first week than those who received it in 

the second week. These results agreed with a Gold-

man study that found the discharge rates were 

higher (62% versus 49%) in patients receiving the 

first dose of Remdesivir within ten days of symp-

toms onset compared to those who received the 

first dose after ten or more days (5). This study re-

sult is inconsistent with the Adaptive Covid-19 

Treatment Trial (ACTT-1) international RCT, 

which found no difference in the effect of RDV 

when comparing initiation before or after 10 days 

from symptom onset (6). 

In this study, RDV administration in the first week 

of symptoms was superior to administration in the 

second week regarding recovery duration, which is 

shorter for patients in the first group (median 6 

days) than the second group (median 8.5 days), 

which means approximately 2 days reduction in the 

recovery duration. This agrees with the first pub-

lished double-blind placebo-controlled randomized 

controlled trial (RCT) investigating the use of 

Remdesivir in COVID-19, which was a multicenter 

study in China; Interestingly When Remdesivir 

was administered within ten days of symptom on-

set, a five-day reduction in time to clinical im-

provement was achieved, in contrast to a one-day 

reduction if administered later than ten days (7). In 

addition, Remdesivir was better than the control in 

reducing the time to recovery in patients hospital-

ized with Covid-19 and had evidence of lower res-

piratory tract infection (6). The comparative analysis 

demonstrated greater clinical recovery and lower 

mortality in hospitalized patients receiving RDV 

(Gilead SIMPLE 5773 study) compared to a 

matched cohort receiving standard of care (Gilead 

5807 study) (8). 

  In contrast to Wang et al.'s findings, this study re-

vealed a statistically significant relationship be-

tween the timing of RDV administration and recov-

ery duration with the P-value of (0.002) (7). Also, 

the case fatality rate was lower in those who re-

ceived RDV early (2.2%) than those who received 

it late (7.9%).  

The median interval between RDV initiation and 

death for patients who received it early was 17 days 

(range 4 to 18 days), while the median interval for 

patients who received it late was ten days (range 5 

to 17 days). These findings agree with Grein's 

study (9), which found that the median interval be-

tween RDV initiation and death was 15 days, and 

Beigel's study, in which at 14-day the mortality rate 

was lower in the Remdesivir group; however, no 

statistically significant difference was obtained. 

Also, the 28-day mortality rate was not available at 

publication (6). Inconsistent with Wang et al.'s trial 
(7), the WHO's Solidarity trial, compared with 

standard care, RDV did not reduce in-hospital 28-

day mortality, either overall or in any subgroup (10). 

Conclusions  

This comparative study results suggest that recov-

ery duration is associated significantly with the 

time of RDV administration. The recovery time 

was shorter for patients receiving Remdesivir in the 

first week than patients who received Remdesivir 

in the second week of the onset of symptoms. The 

case fatality rate in patients who received RDV in 

the first week of the symptom onset was lower than 

the case fatality rate in patients who received RDV 

in the second week in severe COVID-19 infection. 

However, a randomized clinical trial is required to 

conclude the effectiveness of RDV. It will also be 

important to test the drug on this scale to ensure 

safety in COVID19 patients. 

Limitations of the Study 

This study is a retrospective study so that the prob-

ability of the presence of missing data increases. 

Also, some patients might be discharged before 

completing the investigation needed for the study. 

Other therapeutic strategies that have been used 

show clinical benefit in COVID-19. Mostly, use of 

dexamethasone reduced mortality in severe 

COVID-19, which may interfere with the effect of 

RDV. 

The current study did not collect viral load data to 

confirm the antiviral effects of Remdesivir or any 

association between baseline viral load and viral 

suppression if any, and clinical response. 
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