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AbstrAct

Background: Although Remdesivir has been evaluated for the treatment of coronavirus disease 2019 (COVID‑19), few study has yet 
shown effective mortality reduction. It might be because, in almost all those studies, remdesivir therapy was started beyond 7th days 
from the onset of symptoms when the active viral replications have already gone. Methods: This study reviewed the effectiveness of early 
remdesivir therapy during viral phase of COVID‑19 and safety of its administration at home or community care during the outbreak of 
COVID‑19 from July to September 2021 in Myanmar. We retrospectively reviewed clinical records of 204 high risk COVID‑19 patients 
who had received remdesivir therapy within 7 days from the onset of illness and before oxygen desaturation. Findings: All patients 
received remdesivir therapy according to standard five days course of 200 mg loading dose on day 1, followed by 100 mg daily for up 
to 4 additional days. Out of 204 patients, 60.75% (124/204) were aged 60 years and above with comorbidity; 21.1% (43/204) aged under 
60 years with comorbidity and 18.1% (37/204) were aged more than 60 years old without comorbidity. The patients who received RDSV 
therapy within 1‑4 days and within 5‑7 days were 50.5% (103/204) and 49.5% (101/204) respectively. All patients survived to 21 days 
without ICU admission or mechanical ventilation. Eighty six percent of patients had no hypoxia and only five percent had moderate to 
severe hypoxia, requiring oxygen. Those who received RDSV therapy within 1 to 4 days from the onset of symptoms had significantly 
lower rate of hypoxia compared to those who received remdesivir therapy on 5 to 7 days. After RDSV therapy, increased lymphocyte 
count and decreased CPR were observed in 74.5% (152/204) and 52.9% (108/204) of the patients respectively. There was no report of 
major adverse events. Conclusion: Remdesivir, if given within first 4 days from the onset of symptoms, is the most effective strategy for 
prevention of oxygen desaturation, further progression of COVID‑19 and death although it is still beneficial if given later, days 5 to 7. It 
is a safe drug to be prescribed in hospital at home care. It may be cost‑benefit if high‑risk group of patients with COVID‑19 were selected 
for early remdesivir therapy in the community.
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Introduction

A novel coronavirus that commenced from Wuhan, China, 
in December 2019 has caused contagious severe acute 
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respiratory tract infection that killed millions of  people 
worldwide.[1]

In July 2021, a third wave caused by a highly contagious delta 
variant of  novel SARS‑CoV‑2 hit Myanmar, leading to an 
exponential rise in the number of  cases and fatalities. It made the 
Myanmar health care system very difficult to cope with the crisis, 
causing the shortage of  hospital beds and the exhaustion of  human 
resources to overcome the uprising severe cases. Consequently, 
many doctors had to provide care for severe and critical cases at 
home, with the active participation of  family members in care 
process of  family. Many desperate patients and their doctors 
reasonably tried to grasp every possible glimpse of  hope in such a 
situation. These hindrances and challenges amid the most difficult 
situations emboldened them to try early remdesivir administration.

Remdesivir is an adenosine analogue with broad‑spectrum 
antiviral activity, and it is a safe drug for administration in 
hospitalized patients approved by the United States Food Drug 
Administration (USFDA) on October 22, 2020.[2]

From the immunopathology aspect, COVID‑19 clinical 
evolution is characterized by three main phases: Viral replication, 
pulmonary, and hyperinflammation.[3] It may be more rational to 
use antiviral agents like remdesivir at the early viral replication 
phase before pulmonary involvement and cytokine storm.[4]

Recently published most randamized controlled trials of  remdesivir 
had not shown signifcant mortality benefits.[5‑9] This might be due 
to the timing of  its administration when the viral replication has 
already subsided. On the other hand, some case reports showed 
promising outcomes in high‑risk patients who received early 
remdesivir within 48 hours of  the onset of  COVID‑19.[10]

Besides, high mortality rate was seen in the patients with age 
more than 60 years, diabetes, hypertension, cardiovascular 
diseases (CVD), chronic respiratory diseases including asthma 
and chronic obstructive disease (COPD), HIV, connective 
tissue disorders and hence they are high‑risk groups for severe 
COVID‑19 disease.[11‑13] It would be more rational to consider 
remdesivir initiation among the high‑risk COVID‑19 patients 
during viral phase.

Thus, we conducted a retrospective record review study of  
non‑hypoxic high‑risk COVID‑19 patients who received early 
RDSV therapy in hospital‑at‑home care within the first 7 days 
from the onset of  symptoms. This study aimed to determine 
its efficacy in preventing disease progression to oxygen 
desaturation (severe pneumonia) and mortality as well as the 
safety of  remdesivir administration in primary health care setting.

Study design and data collection
This was a retrospective clinical record review study. The 
clinical records of  confirmed COVID‑19 patients who received 
RDSV therapy under the care of  five general physicians from 

Yangon during the third wave of  covid19 epidemic, from July 
to September 2021 in Myanmar were reviewed.

SARS‑Cov‑2 infection of  the patients was confirmed by either 
rapid diagnostic antigen tests or PCR tests of  the nasopharyngeal 
specimen. The records of  the patients who received RDSV 
within seven days from the onset of  the symptoms and 
before hypoxia; and those who had at least one risk factor for 
progression to severe disease were included. Risk factors for 
progression to severe disease were defined as those over 60 years 
or any age with comorbidities such as diabetes mellitus, 
metabolic syndrome, other non‑communicable diseases, 
infectious diseases, and immunocompromised conditions. The 
records of  patients who did not give informed consent for this 
study were excluded.

Data entry and analysis
Background demographic data (age and gender), comorbidity 
status, COVID‑19 vaccination status, oxygen desaturation 
status, biochemical changes in terms of  lymphocyte count, 
CRP, ALT and eGFR and mortality status (alive or dead) of  the 
patients before and after RDSV administration were extracted 
from 204 eligible clinical records and entered into the SPSS 
data sheet. Changes in lymphocyte count, CRP, ALT and eGFR 
were computed by calculating differences between 1st time 
measurement before RDSV administration and the second time 
measurement at the end of  RDSV administration; then, the 
results were grouped into no changes, decreased and increased 
from the first‑time measurement. Frequency (%) and mean (SD) 
was applied for descriptive data analysis. Pearson X2 and Fisher’s 
exact test were applied to analyze oxygen desaturation changes 
in severity groups following RDSV administration days and to 
infer the relationship between background demographic data, 
comorbidity status, COVID‑19 vaccination status, mortality 
status, changes of  biochemical status and RDSV administration 
day groups. Independent sample “t” test was applied to infer 
association between biochemical changes (lymphocyte counts, 
CRP, ALT and eGFR) between two RDSV administration day 
groups‑ within 4 days and day 5 to day‑7. Alpha (α = 0.05) was 

Figure 1: Showing having risk factors ‑commodity status and age more 
than 60 years of the COVID‑19 patients under the study (n = 204)
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set for statistical significance for inferential analysis. Microsoft 
excels and SPSS version 20 was used for data entry and data 
analysis, respectively.

Ethical considerations
Informed consent for the study was taken from the patients 
who were the owner of  eligible clinical records. Ethical approval 
for the study was taken from the hospital’s ethical review board 
where the principal investigator works.

Results

A total of  204 clinical records of  high‑risk Covid19 patients were 
included in the review. Out of  204 patients, 60.75% (124/204) 
had two risk factors ‑ aged 60 years above with comorbid diseases 
followed by 21% (43/204) were aged under 60 years old with 
comorbidity and 18.1% (37/204) were aged 60 years above 
without comorbidity [Figure 1].

Regarding RDSV therapy, 50.5% (103/204) were administered 
RDSV within day 1 to day 4 (RDSV D1‑4) while 49.5% (101/204) 
were administrated RDSV within day 5 to day 7 (RDSV D5‑7) 
from the onset of  COVID‑19 symptoms. It was noticed 
that there was no mortality till Day‑21, end of  observation. 
Demo‑clinical background and outcomes of  the patients under 
RDSV D1‑4 were not significantly different compared with 
those of  their counterparts, RDSV D5‑7 in terms of  gender, 
comorbidity status, and COVID‑19 vaccination status [Table 1].

Out of  204 patients, 78.9% (161/204) were risk age 
group (≥60 years old) at risk for severe COVID‑19. Among them 

Figure 2: Box – Whisker plot showing oxygen desaturation of the 
COVID‑19 patients in accordance with Remdesivir administration day

Figure 3: Box – Whisker plot showing Lymphocyte count and CRP 
changes before and after Remdesivir Therapy (n = 204)

Table 1: Demo‑clinical background and outcomes of the Covid‑19 patients in accordance with Remdesivir 
administration days

Variables RDSV administration days Total 
n (%)

Significant “P”
Day1 ‑ Day4 n (%) Day 5 ‑ Day7 n (%)

Age Group
≤59 years
≥60 Years

Minimum age (Years)
Maximum age (Years)
Mean±SD (years)

14 (32.6)
89 (55.5)

39
87

66±8.4

29 (25.6)
72 (44.7)

42
94

66.7±11.2

43 (21.1)
161 (78.9)

39
94

66.37±9.9

χ2=7.009, “P”<0.05, 
Independent sample 

“t”=‑0.463, “P”>0.05

Gender
Male
Female

45 (54.2)
58 (47.9)

38 (45.8)
63 (52.1)

83 (40.7)
121 (59.3)

χ2=0.777
“P”>0.05

Co‑morbidity Status
Hypertension and CVS[1]*
Diabetes & its complications
Chronic Respiratory disorder
Malignant disease
Connective tissue disorder and other
No Comorbidity 

16 (42.1)
53 (54.1)
3 (37.5)
1 (16.7)
7 (41.2)
23 (62.2)

22 (57.9)
45 (45.9)
5 (62.5)
5 (83.3)
10 (58.8)
14 (37.8)

38 (18.6)
98 (48)
8 (3.9)
6 (2.9)
17 (8.3)
37 (18.1)

“P”>0.05

Covid‑19 Vaccination status
Yes
No

8 (80)
95 (49)

2 (20)
99 (51)

10 (4.9)
194 (85.1)

“P”>0.05

Mortality status
Alive
Death

103 (50.5)
0 (0)

101 (49.5)
0 (0)

204 (100)
0 (0)

 

Total 103 (50.5) 101 (49.5) 204 (100)  
[1]Cardiovascular disorder including hypertension and its complications
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55.5% (89/161) was RDSV D1‑4 group and 44.7% (72/161) 
were RDSV D5‑7 group. Although age group comparison 
of  RDSV D1‑4 to that of  RDSV D5‑7 was significantly 
different (p < 0.05), mean age of  these two groups were not 
significantly different (P > 0.05). When oxygen desaturation 
of  the patients was reviewed in accordance with days of  
administration of  RDSV, keeping normal oxygen saturation 
level (≥94%) was found among the patients who received RDSV 
on day‑1 and day‑2 while severe oxygen desaturation (≤84%) 
was found among the patients who received RDSV on day‑5 
onwards [Table 2 and Figure 2]. However, this finding was not 
statistically significant (p > 0.05).

When, a cross analysis was done between oxygen desaturation 
in its severity groups – normal, mild, moderate and severe and 
two RDSV groups – RDSV D1‑4 and RDSV D5‑7), it was found 
out significantly (p < 0.05) that more normal oxygen without 
desaturation (SatO2 ≥ 94%) in RDSV D1‑4 group than that of  
RDSV D5‑7 (98.1% vs 74.3%).

Lymphocytes count and CRP count changes of  the 
COVID‑19 patients under study between 1st time measurement 
on Day‑1 of  RDSV and 2nd time measurement on the last day 
of  RDSV were compared to determine bio‑chemical changes 
of  RDSV [Table 3].

Out of  204 patients, 74.5% (152/204) of  the patients showed 
increase in their lymphocyte count at 2nd time measurement while 
52.9% (108/204) of  the patients showed decrease in their CRP at 
2nd time measurement; [Table 3]. However, lymphocyte count and 
CRP changes of  RDSVD 1‑4 was compared to those of  RSDV 
D5‑7, it was not statistically significant [Table 3 and Figure 3].

No major adverse event was reported during drug administration 
and up to 21 days from initiation of  therapy. However, there was 
no case of  severe elevation (more than 5 times of  upper limit 
of  normal), requiring withholding RDSV. All cases of  hepatic 
transaminase elevation recovered spontaneously on repeated 
measures. Thirty four percent of  patients had mild decrease in 
calculated eGFR on 5th day but there was no event of  clinically 
significant changes, requiring alteration of  treatment plan. In our 
study, there were no report regarding anaphylactic shock, allergic 
reactions, and death due to side effects of  RDSV.

Discussion

This is a real‑world retrospective clinical record review study of  
the efficacy and safety of  RDSV therapy at the viral replication 
phase, within the first 7 days from the onset of  symptoms, among 
204 high‑risk COVID‑19 patients under hospital‑at‑home care.

Table 2: Oxygen desaturation of the covid‑19 patients in accordance with Remdesivir Administration days (n=204)
Remdesivir Administration day 
from COVID 19 symptoms onset

Oxygen desaturation1 of  the covid‑19 patients Total 
n (%)

“P”
Severe (O2 ≤84%) Moderate (85%‑89%) Mild (90%‑93%) Normal (O2 ≥94%)

Day ‑1
Day ‑2
Day‑3
Day‑4
Day‑5
Day‑6
Day‑7

0 (0)
0 (0)
0 (0)
0 (0)
1 (3)
1 (2.7)
1 (3.2)

0 (0)
0 (0)
0 (0)
0 (0)
2 (6.1)
4 (10.8)
2 (6.5)

0 (0)
0 (0)
1 (1.9)
1 (3.3)
5 (15.2)
6 (16.2)
4 (12.9)

2 (100)
19 (100)
51 (98.1)
29 (96.7)
25 (75.8)
26 (70.3)
24 (77.4)

2 (1)
19 (9.3)
52 (25.5)
30 (14.7)
33 (16.7)
37 (18.1)
31 (15.2)

>0.05

Total 3 (1.5) 8 (3.9) 17 (8.3) 176 (86.3) 204 (100)

Table 3: Oxygen desaturation, Lymphocytes count and CRP changes between 1st time and 2nd time measurement in 
accordance with RDSV initiation days

Outcome Variables RDSV administration days Total 
n (%)

“P”
Day 1‑4 n (%) Day 5‑7 n (%)

Oxygen Desaturation status
Normal (O2 ≥94%)
Mild (90%‑93%)
Moderate (85%‑89%)
Severe (O2 ≤84%)

101 (98.1)
2 (1.9)
0 (0)
0 (0)

75 (74.3)
15 (14.9)
8 (7.9)
3 (3)

176 (86.3)
17 (8.3)
8 (3.9)
3 (15)

Pearson χ2=24.76
“P”<0.05

Lymphocyte count Changes
Between 1st and 2nd time
No Changes (L 1 ‑ L 2=0)
Decreased (L 1>L 2)
Increased (L 1<L 2)

4 (80)
25 (53.2)
74 (48.7)

1 (20)
22 (46.8)
78 (51.3)

(2.5)
47 (23)

152 (74.5)

Pearson χ2=2.077
“P”>0.05

CRP Changes Between 1st and 2nd time
No Changes (CRP 1‑ CRP 2=0)
Decreased (CRP 1>CRP 2)
Increased (Lymph 1<Lymph 2)

1 (100)
57 (52.8)
45 (47.4)

0 (0)
51 (47.2)
50 (52.6)

1 (0.5)
108 (52.9)
95 (46.6)

Pearson χ2=1.577
“P”>0.05

Total 103 (50.5) 101 (49.5) 204 (100)
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Thus, they received clinical management including diagnostic 
tests, therapeutic procedures, drug administration and patients’ 
monitoring at their homes by home visiting nurses and 
junior doctors under the supervision of  senior physicians via 
teleconsultation. This finding encouraged primary care doctors 
to provide timely administration of  RDSV to the patients under 
hospital at‑home care in coordinated care with hospital physicians.

All patients under the review were administered locally available 
generic formulations of  RDSV from India. Before initiation of  
RDSV therapy, all patients and their family members received the 
counselling about early RDSV therapy as a possible therapeutic 
option in terms of  the risk of  disease progression, available 
alternative options in a limited setting, theoretical effectiveness 
of  RDSV therapy in the early stage of  disease, based on the 
current available evidences.

All cases under the study received an intravenous infusion of  
RDSV 200 mg on the first day and 100 mg in the following four 
days. Any untoward effects, including heart rate and blood pressure 
changes, were monitored. Patients were instructed to self‑monitor 
oxygen saturation by pulse oximeters until day 21 from the onset of  
symptoms. Renal and liver functions were monitored by checking 
ALT and eGFR on the day of  RDSV initiation and repeated at 
the end of  drug administration. CRP and lymphocyte count were 
tested before and after RDSV administration to check changes in 
inflammatory reactions. RDSV initiation days were divided into 
RDSV D1‑4 (day 1 to 4 from symptom onset) and RDSV D5‑7 (5 
to 7 days from symptom onset). All these facts retrieved from the 
clinical records were invaluable for primary health care providers 
who are working in limited health care facilities to initiate RDSV 
therapy for their patients.

Regarding RDSV administration days and Oxygen desaturation, 
only 1.9% (n = 2) of  the RDSV D1‑4 group developed oxygen 
desaturation, and all of  them had only mild oxygen desaturation. 
In contrast, 25.7% (n = 26) of  the RDSV D5‑7 group developed 
oxygen desaturation. Among them 14.9% (n = 15) had mild, 
7.9% (n = 8) had moderate and 3% (n = 3) had severe degree of  
oxygen desaturation. Interestingly, there was no case of  oxygen 
desaturation in the earliest initiation of  remdesivir within Day 
2 (48 hours) from the onset of  symptoms. There was only one 
case of  mild oxygen desaturation each in Day 3 and Day 4 RDSV, 
whereas more cases and more severe oxygen desaturation were 
found significantly if  RDSV was initiated later than that. This all 
indicated that the effectiveness of  RDSV was closely associated 
with its time of  initiation.

Nevertheless, all our patients survived even without ICU care and 
ventilatory supports. It is well accepted that COVID‑19 patients 
with comorbidities are potentially very high risk for death if  
they progress to oxygen desaturation and are hospitalized for 
complications of  COVID‑19.[11‑13] However, the mortality rate 
of  the patients under the review was surprisingly low even in the 
very limited health care setting. Moreover, 90% of  our patients 
were unvaccinated. It may be due to not only keeping standard 

of  RDSV administration, but also empowerment and active 
participation of  the patients' family members in the care process 
under closed supervision by health care provider.

Unlike other RDSV studies or guidelines, our patients received 
RDSV regardless of  the considerations like the severity of  
COVID‑19 symptoms, presence of  hypoxia or need for 
hospitalization as criteria for RDSV therapy. It implies that even 
the highest risk patients may have good outcomes if  RDSV was 
initiated prior to oxygen desaturation or hospitalization and while 
they were relatively less ill.

This study has clearly shown that the timing of  the initiation 
of  RDSV significantly influenced the rate of  further oxygen 
desaturation and mortality. The maximal benefit with RDSV 
was observed if  RDSV was adminstered before day 4 from 
the onset of  the symptoms. The median duration of  symptom 
onset before the first dose of  RDSV in the randomized trials 
conducted by Spinner et al.[5] Goldman et al.[6] Beigel et al.[7] 
Wang et al.[9] were 8 days, 8 days, 9 days and 11 days, respectively. 
The WHO Solidarity trial, which included many patients on 
RDSV (n = 2743), did not mention the median duration of  
symptom onset to starting RDSV, and this study did not analyze 
the outcome based on symptom onset.[14] All these studies 
included hospitalized moderate to severe COVID‑19 patients, 
and none of  these studies commenced RDSV during the 
viremic phase, i.e., within the first five days of  symptom onset 
when SARS‑CoV2 load has reached its peak, and they have 
shown no significant mortality benefit.[5‑7,9,14,15] However, the 
mortality benefit was found in the three retrospective studies of  
hospitalized COVID‑19 patients by Mahendra et al., Mehta et al., 
and Hidalgo‑Tenorio et al. when remdesivir was started within 
4 days, 9 days and 5 days of  the symptom onset, respectively.[16‑18]

The article on early remdesivir therapy to prevent progression 
of  COVID‑19 in outpatients was recently published in the New 
England Journal of  Medicine.[19] It is a randomized double‑blind 
placebo‑controlled trial showing 3‑day course of  remdesivir was 
safe and resulted in 87% lower risk of  hospitalization or death 
than placebo. These findings support our clinical record review 
results for timely administration of  RDSV at primary care level 
in management of  the epidemic particularly for the resource 
limited situation.

Regarding changes in inflammatory markers (CRP and lymphocyte 
counts), majority of  patients showed improvement after remdesivir. 
However, there were some cases who remained unchanged, or 
some apparently worsened on second time measure. However, we 
could measure only two times in each patient, day 1 of  remdesivir 
and day 5 of  remdesivir, due to limitations in resources during a 
crisis. If  we could follow for a sufficiently long period, trend of  
changes might have been better visualized.

Although RDSV was a drug to be administered by intravenous 
route and recommended only for hospitalized patients at the time 
of  this study, it was found to be safe to administer remdesivir 
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at the community level if  properly given by the homecare team. 
This study highlighted the important role of  primary health care 
doctors in managing COVID‑19 and feasibility and safety of  
early RDSV administration at patient’s home during early viral 
replication phase of  covid19 infection.

Early Remdesivir treatment might be an effective preventative 
measure for future complications of  COVID‑19 pneumonia, 
hospitalization, ICU requirements and prevention of  death. 
Thus, it may be a potential COVID‑19 management strategy in 
developing countries where there are insufficiencies of  healthcare 
resources. To be more reasonable, we should focus this therapy 
mainly on those high‑risk group of  patients as in this study. Early 
remdesivir initiation should be considered in high‑risk patients 
in the future national COVID‑19 control programs.
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