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Abstract 
This study aimed to evaluate the efficacy of early antiviral treatment in preventing clinical deterioration in asymptomatic or mildly 
symptomatic severe acute respiratory syndrome coronavirus 2 infected (COVID-19) patients in home isolation and to share our 
experiences with the ambulatory management of nonsevere COVID-19 patients. This retrospective study included mild COVID-
19 adult patients confirmed by real-time reverse transcription-polymerase chain reaction. They received care via an ambulatory 
management strategy between July 2021 and November 2021. Demographic data, clinical progression, and outcomes were 
collected. Both descriptive and inferential statistics were performed to illustrate the cohort’s characteristic and outcomes of the 
study. Univariable and multivariable logistic regression models were employed to investigate the associations between clinical 
factors and disease progression. A total of 1940 patients in the Siriraj home isolation system met the inclusion criteria. Their 
mean age was 42.1 ± 14.9 years, with 14.2% older than 60 years, 54.3% female, and 7.1% with a body weight ≥ 90 kg. Only 
115 patients (5.9%) had deterioration of clinical symptoms. Two-thirds of these could be managed at home by dexamethasone 
treatment under physician supervision; however, 38 of the 115 patients (2.0% of the study cohort) needed hospitalization. Early 
favipiravir outpatient treatment (≤ 5 days from onset of symptoms) in nonsevere COVID-19 patients was significantly associated 
with a lower rate of symptom deterioration than late favipiravir treatment (50 [4.6%] vs 65 [7.5%] patients, respectively; P = .008; 
odds ratio 1.669; 95% confidence interval, 1.141–2.441). The unfavorable prognostic factors for symptom deterioration were 
advanced age, body weight ≥ 90 kg, unvaccinated status, higher reverse transcription-polymerase chain reaction cycle threshold, 
and late favipiravir treatment. The early delivery of essential treatment, including antiviral and supervisory dexamethasone, to 
ambulatory nonsevere COVID-19 patients yielded favorable outcomes during the COVID-19 pandemic in Thailand.

Abbreviations: ARI = acute respiratory infection, CI = confidence interval, COVID-19 = coronavirus disease 2019, IQR = 
interquartile range, OR = odds ratio, RT-PCR = reverse transcription-polymerase chain reaction, Si-home = Siriraj home isolation 
system.
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1. Introduction
Since the initial outbreak of severe acute respiratory syndrome 
coronavirus 2 infection in late 2019, the coronavirus dis-
ease 2019 (COVID-19) pandemic has become a major global 
public health problem. As at August 26, 2022, there were 
596,873,121 confirmed cases and 6,459,684 deaths. The pan-
demic has come in waves, with each surge critically impacting 
public health systems. Its effects include reduced patient access 
to healthcare systems, insufficient medications for patient 
treatment, hospital bed shortages, and inadequate numbers of 
healthcare personnel. The broad spectrum of clinical manifes-
tations in COVID-19 patients ranges from asymptomatic to 
severe, with a death rate of 1.08%. Most COVID-19 patients 
have mild symptoms that can be managed at home. Therefore, 
new patient care strategies, such as field hospitals and home 
quarantine with an ambulatory care system, have been estab-
lished to ameliorate the challenges to healthcare systems 
during the crisis.[1,2]

The Delta variant wave of COVID-19 in Thailand started to 
surge in July 2021. As with other countries, the Thai healthcare 
system was subsequently overwhelmed by enormous numbers 
of patients, resulting in shortages in therapeutic resources. Most 
patients had mild disease symptoms that could be managed in 
an ambulatory care setting, for example, anosmia, rhinorrhea, 
sore throat, cough, and fever.[3] The Department of Medical 
Services of Thailand’s Ministry of Public Health issued guide-
lines for patient treatment in ambulatory-care settings, such 
as state quarantine facilities and field hospitals. Later, on July 
1, 2021, guidelines on how healthcare professionals manage 
patients with COVID-19 in home isolation were issued. They 
were promptly and enthusiastically adopted by healthcare per-
sonnel. The criteria for home isolation were flexible in that they 
were based on physicians’ judgments about patient safety and 
disease control.[4]

The treatment options for COVID-19 have been extensively 
investigated during the pandemic. Most options are indicated 
for patients with moderate or severe symptoms. The well-es-
tablished treatments for asymptomatic or mildly symptomatic 
patients include nirmatrelvir/ritonavir (Paxlovid), sotrovimab, 
remdesivir, and molnupiravir.[5] However, in mid-2021, none 
of these medications were available in Thailand except remde-
sivir, which was reserved for patients with moderate to severe 
symptoms.[6]

Favipiravir is an oral, broad-spectrum, antiviral agent 
approved for treating influenza viruses in Japan and China. It 
exhibits antiviral activity across a wide range of ribonucleic acid 
viruses.[7] This antiviral drug was available in Thailand and was 
one of the most appropriate for treating COVID-19, according 
to evidence at that time. Previous studies reported that treat-
ing patients with favipiravir within 10 days of symptom onset 
appeared to shorten both the time to clinical improvement[8–10] 
and the viral clearance time compared with patients adminis-
tered lopinavir/ritonavir.[11] Thus, favipiravir was recommended 
as a first-line antiviral therapy for COVID-19 patients in 
Thailand.[6]

The clinical manifestations of COVID-19 typically start 
with fever or upper respiratory tract symptoms. Some patients 
progress to COVID-19 pneumonia, appearing around days 
4 to 6 after the onset of symptoms, and develop dyspnea on 
day 8. The presence of underlying diseases (such as diabetes 
mellitus, hypertension, cardiovascular diseases, and obesity) 
and advanced age are risk factors for severe illness.[12] There 

is evidence that antiviral therapy should be started early after 
the appearance of symptoms to prevent the spread of the 
SARS-COV-2 virus into the respiratory tract, endothelium, 
and neurons. This approach can forestall the development of 
pneumonia and complications.[13]

Given the shortages of therapeutic resources during the pan-
demic, ambulatory strategies were implemented in Thailand to 
obviate the need for hospital admission of asymptomatic or 
mildly symptomatic patients. In addition to early antiviral ther-
apy, it was essential to administer systemic corticosteroids as 
adjuncts to reduce mortality in patients with moderate symptoms 
who develop desaturation (an oxygen saturation < 95%).[14] 
Dexamethasone was the corticosteroid of choice as it could be 
given orally or intravenously.[15] Most evidence supports the use 
of dexamethasone for in-hospital care. However, with medical 
personnel and other resource shortages, it is also feasible to pre-
scribe dexamethasone for patients with moderate symptoms on 
an outpatient basis and under the close supervision of health-
care personnel.

This study aimed to evaluate the efficacy of early favipiravir 
treatment in preventing clinical deterioration in asymptomatic 
or mildly symptomatic COVID-19 patients in home isolation. 
Its secondary purpose was to describe our experiences with the 
ambulatory management of nonsevere COVID-19 patients.

2. Materials and methods

2.1. Study design and participants

This retrospective study enrolled COVID-19 patients regis-
tered to receive care under the Siriraj home isolation system 
(Si-home) between July 2021 and November 2021. The study 
protocol was approved by the Scientific Ethics Committee of 
the Siriraj Institutional Review Board (Si732/2021), Faculty 
of Medicine Siriraj Hospital, Mahidol University, Bangkok, 
Thailand. The eligibility criteria were an age of 18 years or 
older, not pregnant, and the absence of advanced liver disease 
(e.g., cirrhosis or severe hepatic impairment). All study partic-
ipants were asymptomatic or mildly symptomatic, and none 
required oxygen supplementation at their presentation. Severe 
acute respiratory syndrome coronavirus 2 infection was con-
firmed with the real-time polymerase chain reaction (RT-PCR) 
technique. After confirmation of COVID-19, the participants 
were assigned care through Si-home and were given favipiravir 
treatment.

2.2. Data collection

Demographic data, baseline characteristics, and clinical pro-
gression were collected from the hospital’s electronic medical 
records and the Si-home self-report electronic database.

2.3. The Si-home

Si-home is an out-of-hospital system for the care of COVID-
19 patients during COVID surges. During the COVID-19 
pandemic in Thailand, all patients at Siriraj Hospital with 
respiratory tract symptoms or suspected COVID-19 were tri-
aged at the acute respiratory infection (ARI) clinic. Patients 
with dyspnea, shortness of breath, chest pain or tightness, 
hemoptysis, desaturation, tachypnea, or nausea and vomiting 
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were classified as severe. They were sent to the emergency 
room for further evaluation. Patients classified as nonsevere 
underwent the COVID-19 diagnostic process at the ARI clinic: 
history taking, vital sign taking, and a nasopharyngeal swab 
for COVID-19 RT-PCR testing. Subsequently, the patients 
were advised to undertake self-quarantine at home and wait 
for the laboratory results.

Once the test results were available, an infectious disease spe-
cialist triaged patients with a confirmed COVID-19 infection to 
receive care through Si-home. The patient criteria for Si-home 
were being asymptomatic or mildly symptomatic upon presen-
tation at the ARI clinic, able to self-quarantine, and able to care 
for themselves at their home.

After patients’ assignment to Si-home, the triage doctor 
prescribed essential medications for their treatment. They con-
sisted of symptomatic treatment medications (cetirizine, cough 
suppressant, and acetaminophen), a 5-day course of favip-
iravir, and dexamethasone. The favipiravir dosage was based 
on each patient’s body weight. Although the dexamethasone 
tablets were provided as part of the Si-home medications, they 
were labeled “not to be taken unless advised by your doctor 
by phone call.” Equipment to monitor patients’ vital signs (a 
digital thermometer and a pulse oximeter) was also provided. 
The medications and equipment were dispatched to patients via 
commercial delivery services on the day of their prescription or 
the next day.

Afterward, the multidisciplinary team has roles and responsi-
bilities in taking care of patients during the Si-home quarantine 
period, 14 days after the onset of symptoms (Fig. 1).

During the quarantine period, if patients reported worri-
some symptoms or abnormal vital signs (including oxygen 
saturation), nurses immediately contacted them by telephone 
or video call to assess the symptom severity. These were 
reported to an attending doctor. If the symptoms met the cri-
teria for dexamethasone treatment, the doctor prescribed the 
drug. The nurses phoned the patients back to advise them 
to start the medication the medication course immediately 

(6 mg once daily for 5 days). However, if the symptoms wors-
ened or the patients needed oxygen supplementation therapy, 
the patients were transferred to Siriraj Hospital for inpatient 
management.

Out-of-hospital dexamethasone treatment was initiated if any 
1 of the following criteria were met: oxygen saturation < 96%; 
dyspnea without desaturation, but the oxygen saturation 
dropped by > 3 percentage points during exercise or a sit-to-
stand test; or fever ≥ 38°C for more than 48 hours. Patients who 
met these criteria or had other health conditions that justified 
hospitalization in the attending physician’s judgment were clas-
sified as the “clinical deterioration” group.

For patients in the “clinically stable” group, clinical 
improvement after receiving favipiravir was measured as 
follows:[9]

 • Time to recover from fever. This was the duration from 
the first favipiravir dose to when a patient’s body tempera-
ture fell to < 37°C, with maintenance for at least 72 hours. 
This measure was only applied to patients with a tempera-
ture > 37°C at the ARI clinic.

 • Time to cough relief. This was the duration from the first 
favipiravir dose to when a patient reported mild or no 
cough, with maintenance for at least 72 hours. This mea-
sure was only applied to patients who reported cough at 
the ARI clinic.

Patients were placed into 2 groups based on the timing of 
their first dose of favipiravir. Those who took the first dose 
within 5 days after symptom onset were assigned to the “early 
favipiravir treatment” group. The patients who took their first 
dose after the fifth day were allocated to the “late favipiravir 
treatment” group.

2.4. COVID-19 vaccination status

COVID-19 vaccination status was classified into the following 
3 categories:

Figure 1. Flow diagram of the COVID-19 patients that registered the Siriraj home isolation system and roles of multidisciplinary team. *medication package 
includes symptomatic medications, dexamethasone, and 5-day courses of favipiravir based on patient BW. BW < 90 kg; Day 1: 1800 mg bid, Day 2–4: 800 mg 
bid. BW ≥ 90 kg; Day 1: 2400 mg bid, Day 2-4: 1000 mg bid. ARI = acute respiratory infection, bid = twice daily, BW = body weight, COVID-19 = coronavirus 
disease 2019, kg = kilograms, mg = milligrams, RT-PCR = reverse transcription-polymerase chain reaction, Si-home = Siriraj home isolation system.
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 • Fully vaccinated. This applied to patients given a second dose 
of any COVID-19 vaccine more than 14 days before onset.

 • Partially vaccinated. This referred to patients given a second 
dose of any COVID-19 vaccine within 14 days before symp-
tom onset or only 1 dose more than 14 days before onset.

 • Unvaccinated. This category was employed for patients 
given a single dose of any COVID-19 vaccine within 14 
days before symptom onset or those without COVID-19 
vaccination.

2.5. Sample size calculation and statistical analysis

No prior study has investigated the effects of favipiravir treat-
ment on the clinical deterioration of COVID-19 in asymptom-
atic or mildly symptomatic patients in an ambulatory care 
setting. Therefore, we collected and analyzed the data of all eli-
gible patients enrolled in Si-home.

Descriptive statistics were used to report the demographic and 
clinical characteristics of the study population. Categorical vari-
ables are presented as frequencies and percentages. Continuous 
variables with a normal distribution are given as the mean ± stan-
dard deviation, and continuous variables with a nonnormal dis-
tribution are shown as the median and interquartile range (IQR). 
As appropriate, comparisons of categorical data were performed 
using the chi-squared test and Fisher’s exact test. Comparisons 
of normally and nonnormally distributed continuous data were 
performed using Student’s t-test and the Mann–Whitney U test, 
respectively. Univariable and multivariable logistic regression 
models were employed to investigate the associations between 
clinical factors and disease progression. The magnitudes of the 
associations are presented as odds ratios (ORs) and adjusted 
odds ratios (aORs). A probability (P) value < .05 was considered 
statistically significant. All statistical analyses were performed 
using PASW Statistics for Windows, version 18.0 (SPSS Inc, 
Chicago, IL). The forest plot was illustrated using Stata Statistical 
Software: Release 15 (StataCorp LP, College Station, TX).

3. Results

3.1. Demographic data

In all, 1940 adult patients with nonsevere COVID-19 who met 
the enrollment criteria were registered on Si-home between July 
2021 and November 2021. This was when the Delta variant 

of COVID-19 peaked in Thailand. The baseline demographic 
and clinical characteristics of patients in the early and late 
favipiravir treatment groups are detailed in Table 1. The mean 
age of the patients was 42.1 ± 14.9 years, with over half being 
female (54.3%). There were 133 (7.1%) patients with a body 
weight ≥ 90 kg. One-sixth of the patients (n = 276) were older 
than 60, and 637 (32.8%) had at least 1 comorbidity. The 3 
most common comorbidities were hypertension (15.3%), dia-
betes mellitus (7.3%), and lipid disorders (5.8%). Most patients 
(1795; 92.5%) had symptoms of COVID-19, while the remain-
ing 145 (7.5%) patients were asymptomatic at presentation. 
The median time from the onset of COVID-19 symptoms to 
the first dose of favipiravir was 5 days (IQR 4–7). The mean 
RT-PCR cycle threshold was 22.1 ± 5.6.

3.2. COVID-19 vaccination status

Vaccination statuses were collected for 1844 (94.2%) patients. 
Approximately 60% of the patients in this subgroup were 
unvaccinated (n = 1059; 57.4%); only 291 (15.8%) were fully 
vaccinated, and the remaining 494 (26.8%) patients were par-
tially vaccinated. Among the 291 fully vaccinated patients, 
76.6% were given 2 doses of killed vaccine, 20.6% received 2 
doses of viral vector vaccine, and 2.8% had 2 doses of killed 
vaccine followed by 1 dose of mRNA vaccine. Of the 494 par-
tially vaccinated patients, 13.4% were administered 1 dose of 
killed vaccine, 86.2% received 1 dose of viral vector vaccine, 
and 2 were given 1 dose of mRNA vaccine (Fig. 2).

3.3. Early versus late favipiravir treatment and clinical 
deterioration

The early favipiravir treatment group had significantly higher 
proportions of patients with prognostic factors for severe dis-
ease than the late favipiravir treatment group. Regarding an 
age ≥ 60 years, the early treatment group had 169 (15.7%) 
patients compared with 107 (12.4%) in the late treatment 
group (P = .037). As for a body weight ≥ 90 kg, the early 
treatment group had 87 (8.4%) patients, whereas the late 
treatment group had 46 (5.5%; P = .016). However, the pro-
portion of unvaccinated patients in the early treatment group 
was lower than that in the late treatment group (485 [47.5%] 
vs 574 [69.8%] patients, respectively; P < .001). Additionally, 

Table 1

Baseline demographic and clinical characteristics (N = 1940).

 Early favipiravir treatment (n = 1076) Late favipiravir treatment (n = 864) P value 

Male 485 (45.1%) 401 (46.4%) .557
Age (years) 43.0 ± 15.1 40.8 ± 14.7 .001
Age > 60 years 169 (15.7%) 107 (12.4%) .037
BMI (kg/m2) 25.4 ± 5.3 24.8 ± 5.1 .02
BW ≥ 90 kg 87 (8.4%) 46 (5.5%) .016
Vaccination status   <.001
•Unvaccinated 485 (47.5%) 574 (69.8%)  
•Partially vaccinated 333 (32.6%) 161 (19.6%)  
•Vaccinated 204 (20.0%) 87 (10.6%)  
Symptomatic at presentation 931 (86.5%) 864 (100.0%) <.001
≥ 1 comorbidities 358 (33.3%) 279 (32.3%) .648
•HT 174 (8.1%) 122 (6.3%) .212
•DM 87 (16.2%) 54 (14.1%) .122
•Lipid disorders 67 (6.2%) 45 (5.2%) .339
•Stroke 7 (0.7%) 5 (0.6%) .841
•CKD 8 (0.7%) 7 (0.8%) .868
RT-PCR cycle threshold 21.5 ± 5.9 22.8 ± 5.2 <.001
Time to start favipiravir after symptom onset (days) 3.7 ± 1.2 7.9 ± 1.9 <.001

BMI = body mass index, BW = body weight, CKD = chronic kidney disease, DM = diabetes mellitus, HT = hypertension, kg = kilograms, m2 = square meter, RT-PCR = reverse transcription-polymerase 
chain reaction.
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all patients in the late favipiravir treatment group had mild 
symptoms. While only 86.5% of the early favipiravir treatment 
group had symptoms at enrollment, the rest was asymptomatic 
(P < .001).

Of the 1940 patients, a worsening of clinical symptoms (e.g., 
desaturation) was found in only 115 (5.9%) patients, of whom 
38 (2.0% of the study cohort) required hospital admission. 
Early favipiravir treatment was significantly associated with a 
lower rate of symptom deterioration than late treatment (50 
[4.6%] vs 65 [7.5%] patients, respectively; P = .008; OR 1.669; 
95% confidence interval (CI), 1.141–2.441).

3.4. Clinical deterioration related factors

Logistic regression analysis identified the predictors of clini-
cal deterioration in asymptomatic and mildly symptomatic 
COVID-19 patients. They were age, symptomatic at presen-
tation, associated comorbidities, vaccination status, RT-PCR 
cycle threshold, and late administration of favipiravir. The 
subsequent multivariable logistic regression analysis deter-
mined that older age, body weight ≥ 90 kg, vaccination status, 
RT-PCR cycle threshold, and late favipiravir treatment were 
statistically associated with clinical deterioration during treat-
ment (Fig.  3). A body weight ≥ 90 kg presented a 2.735-fold 

Figure 2. COVID-19 vaccination status of COVID-19 patients in Si-home (N = 1844).

Figure 3. Logistic regression of the factors associated with clinical deterioration during the treatment courses in asymptomatic or mildly symptomatic COVID-19 
patients (N = 1940). *Compared with unvaccinated population. BW = body weight, kg = kilograms, RT-PCR = reverse transcription-polymerase chain reaction.



6

Sitasuwan et al. • Medicine (2022) 101:45 Medicine

greater risk of worsening clinical symptoms (OR 2.735; 95% 
CI, 1.384–5.405; P = .004). Advancement of age resulted in 
a 1.052-fold higher risk of desaturation (OR 1.052; 95% CI, 
1.035–1.069; P < .001).

Moreover, the infectivity rate of COVID-19 was associ-
ated with clinical outcomes. Patients with a higher RT-PCR 
cycle threshold had a lower chance of clinical deterioration 
(OR 0.917; 95% CI, 0.876–0.961; P < .001). Early favipiravir 
treatment and vaccination prevented clinical deterioration in 
patients with asymptomatic and mildly symptomatic COVID-
19. Administration of the first favipiravir dose more than 5 days 
after symptom onset was associated with a 1.846-fold higher 
chance of clinical deterioration than administration within 5 
days (OR 1.846; 95% CI, 1.196–2.849; P = .006). Furthermore, 
the COVID-19 vaccines showed efficacy against clinical deterio-
ration in patients with different levels of vaccination protection. 
The chance of clinical deterioration was lowered for partially 
vaccinated patients, most of whom (86.2%) received 1 dose 
of a viral vector vaccine (OR 0.412; 95% CI, 0.240–0.704; 
P = .001).

3.5. Outcomes of ambulatory dexamethasone treatment

In patients with clinical progression to dyspnea with desat-
uration, medical intervention with dexamethasone was per-
formed on an out-of-hospital basis. The clinical outcomes 
of all patients in Si-home are presented in Table 2. Of the 
115 patients with clinical deterioration, 77 (67.0%) showed 
clinical improvement after dexamethasone treatment and 
made a full recovery at home. Thirty-eight (33.0%) of these 
were admitted to the hospital and required oxygen therapy 
as well as intravenous corticosteroids. Eighteen (47.4%) of 
the hospitalized patients were successfully managed with 
oxygen cannulas, 13 (34.2%) were treated with high-flow 
nasal cannulas, and 7 needed mechanical ventilator sup-
port. Only 8 of hospitalized patients (0.4% of the study 
cohort) had clinical progression to in-hospital death, with 
all 7 on mechanical ventilator support dying. Figure 4 illus-
trates the clinical outcomes of patients who had clinical 
deterioration.

3.6. Effects of favipiravir treatment in patients without 
clinical deterioration

Further analysis was conducted to determine whether early 
favipiravir treatment enhanced the resolution of symptoms 
in the 1825 patients in the clinically stable group (those who 
did not experience clinical deterioration). In all, 619 of these 
patients reported having fever at the onset of their symptoms 
and provided daily online details of their temperature pro-
gression throughout the 14-day quarantine period. Forty-two 
(6.8%) of this subgroup of patients reported having persistent 
fever until their discharge from Si-home. The fever resolu-
tion rates of the early and late favipiravir treatment groups 
demonstrated no significant difference (P = .202; 95% CI, 
0.819–2.930).

A total of 1058 patients reported having cough at symptom 
onset and provided daily online details of their cough progres-
sion throughout the 14-day quarantine period. Persistent cough 
was reported by 329 (31.1%) patients in this subgroup until 
their discharge from Si-home. There was no significant differ-
ence between the cough resolution rates of the early and late 
favipiravir treatment groups (P = .641; 95% CI, 0.718–1.212). 
The mean times to cough relief were 4 (IQR 2–8) and 2 (IQR 
0–4) days, respectively, after receiving the first favipiravir dose 
(P < .001).

3.7. Factors associated with early favipiravir treatment 
failure

Approximately 5% of the early favipiravir treatment group’s 
asymptomatic or mildly symptomatic COVID-19 patients pro-
gressed to moderate symptoms. The results of our univariable 
and multivariable analyses with a logistic regression model are 
presented in Table  3. One of the significant predictors iden-
tified for worsening symptoms was patient age (OR 1.070; 
95% CI, 1.043–1.097; P < .001). Another factor was COVID-
19 vaccination status. The COVID-19 vaccines demonstrated 
their efficacy in preventing asymptomatic or mildly symp-
tomatic patients from progressing to moderate symptoms. In 
patients who were partially vaccinated (mostly with 1 dose 

Figure 4. Clinical outcomes of patients with clinical deterioration (N = 115).
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of a viral vector vaccine), the chance of clinical deterioration 
was lowered by 0.309-fold (OR 0.309; 95% CI, 0.145–0.655; 
P = .002).

4. Discussion
During the peak of the Delta variant wave of COVID-19, many 
countries faced severe shortages of hospital beds, medical facili-
ties, and healthcare personnel to care for newly infected patients 
via conventional hospital admission strategies. The shortfalls 
were particularly pronounced in resource-limited areas and 
developing countries. Consequently, ambulatory care systems, 
such as field hospitals, out-of-hospital isolation, and online 
medical services, were established for patients with asymptom-
atic or mildly symptomatic manifestations. Siriraj Hospital, a 
university hospital in Bangkok, Thailand, implemented the 
Siriraj home isolation system, or Si-home, to support COVID-19 
patients. Medications such as favipiravir and digital oxygen sat-
uration measurement devices were delivered to patients in their 
homes, and telephone monitoring under physician supervision 
was provided until the disease had improved. Thus, Si-home 
achieved the goal of early favipiravir treatment for more than 
1000 patients during the crisis.

Moreover, Si-home’s close telemedicine monitoring enabled 
early detection of the progression of an illness to a moderate 
or severe level. Consequently, Si-home physicians could rapidly 
initiate appropriate treatment. Typically, this took the form of 
a course of corticosteroid therapy using the dexamethasone 
supplied to each patient at the beginning of home isolation. 
However, on occasion, the physicians arranged for the prompt 
return of a patient to the hospital.

Early outpatient treatment of COVID-19, including antivi-
ral therapy, aims to prevent hospitalization or death. Based on 
pathophysiology, the rationale for early favipiravir treatment 
is a reduction in the rate, quantity, and duration of viral rep-
lication, coupled with a lower degree of direct viral injury to 
the respiratory epithelium, vasculature, and organs. The opti-
mum period for treating a patient with favipiravir is within 5 

days after the appearance of the first symptom; this duration 
corresponds with the “viral phase” of COVID-19. Additionally, 
antiviral drug administration suppresses viral stimulation and, 
if viral replication is attenuated, the activation of inflammatory 
cells, cytokines, and coagulation.[16,17]

A phase II/III, multicenter, randomized clinical trial was 
conducted of favifavir, which is favipiravir that has been 
resynthesized in Russia.[18] The trial’s interim results indi-
cated a significantly higher viral clearance rate on the fifth 
day among hospitalized COVID-19 patients administered 
avifavir than among nonrecipients, and the drug was well 
tolerated. However, Doi et al[19] found contrasting results in 
their prospective, randomized, open-label trial of early versus 
late favipiravir therapy in hospitalized COVID-19 patients in 
Japan. That research team concluded that favipiravir did not 
improve viral clearance by RT-PCR measurement by day 6 but 
was associated with a reduction in the time to defervescence. 
Another interesting point is that the research by Doi and col-
leagues monitored participants for 28 days; neither disease 
progression nor death occurred among the 89 enrolled patients 
during this period.

A single-arm study was conducted by Procter and associ-
ates[20] on the clinical outcomes of 922 outpatients who were 
not hospitalized but treated at home. They underwent early 
ambulatory multidrug therapy for high-risk COVID-19. The 
investigation used zinc, hydroxychloroquine, and ivermectin 
as antiviral agents—but not favipiravir—together with steroids 
(inhaled budesonide/intramuscular dexamethasone). The study 
concluded that early ambulatory multidrug therapy is safe, 
feasible, and associated with low rates of hospitalization and 
death.

Our work was a large comparative study of 1940 patients 
in the early (1076 patients) and late (864 patients) favipiravir 
treatment groups in Si-home. We focused on the clinical pro-
gression from asymptomatic or mild symptoms to moderate or 
severe illness. The categorization of participants receiving favi-
piravir within 5 days after the onset of their first symptom into 
the early group was based on pathophysiology, acceptable stud-
ies, and guidelines.

This is the first study to focus on interesting dynamic outcomes 
such as clinical progression. Si-home patients were deemed to be 
in the clinical deterioration group if, during their 14-day quar-
antine period, they were either prescribed dexamethasone by a 
Si-home doctor or were admitted to the hospital. The prescrib-
ing of dexamethasone was based on patients’ self-reported res-
piration parameters, a persistent fever exceeding 48 hours, or 
any other condition that the Si-home doctor deemed to warrant 
corticosteroid administration. In our view, this is the most prac-
tical and appropriate method for identifying clinical deteriora-
tion in real-world practice. As we recognized that many factors 
influence clinical severity (e.g., age, obesity, comorbidities, and 
vaccination status),[21] we performed a multivariable analysis to 

Table 2

Clinical outcomes of COVID-19 patients in Si-home (N = 1940).

 
Early favipiravir 

treatment (n = 1076) 
Late favipiravir 

treatment (n = 864) 

Mildly symptomatic 
and cured at home

1026 (95.4%) 799 (92.5%)

Clinical deterioration 50 (4.6%) 65 (7.5%)
•Cured at home 25 (2.3%) 52 (6.0%)
•Hospital admission 25 (2.3%) 13 (1.5%)
In-hospital death 7 (0.7%) 1 (0.1%)

Table 3

Logistic regression of the factors associated with clinical deterioration during the treatment course in asymptomatic or mildly 
symptomatic COVID-19 patients who received early favipiravir treatment (n = 1094).

  Univariable analysis Multivariable analysis

Variables OR (95% CI) P value OR (95% CI) P value 
Age 1.064 (1.042–1.085) <.001 1.070 (1.043–1.097) <.001
BW ≥ 90 kg 1.229 (0.475–3.182) .670 2.063 (0.725–1.026) .175
Symptomatic at presentation 2.517 (0.773–8.194) .133 3.333 (0.752–14.768) .113
Comorbidities 3.817 (2.111–6.902) <.001 1.717 (0.864–3.412) .123
Partially vaccinated* 0.518 (0.256–1.049) .068 0.309 (0.145–0.655) .002
Fully vaccinated* 0.381 (0.146–0.997) .049 0.450 (0.166–1.219) .116
RT-PCR cycle threshold 0.939 (0.887–0.994) .029 0.957 (0.893–1.026) .214

*Compared with unvaccinated population. BW = body weight, kg = kilograms, RT-PCR = reverse transcription-polymerase chain reaction.
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adjust for confounding factors. Our study also performed a sub-
group analysis of the determinants of clinical deterioration in 
the early favipiravir treatment group.

On the other hand, our research has some limitations. It 
employed a retrospective study design, and there were some 
inequalities in the baseline characteristics of the early and late 
favipiravir treatment groups. Moreover, given the pressure that 
Si-home was under during the Delta variant surge, we could not 
ensure that participants had been blindly and randomly assigned 
to the early and late favipiravir treatment groups. Fortunately, 
the Si-home physicians blindly and freely assessed clinical pro-
gression and prescribed dexamethasone.

The majority of our study participants were adults and mid-
dle-aged. The average age was approximately 42 years, and only 
14% of the patients were over 60. This predominantly mid-
dle-aged population corresponded with the age group most likely 
to have mild disease severity at diagnosis and, therefore, to be 
suitable for out-of-hospital care. We expected that the rate of clin-
ical deterioration during home isolation would be around 5% to 
10%. Rates higher than 10% would indicate that patients’ antic-
ipated severities of illness had been underestimated during the 
triage undertaken before their placement in Si-home. Conversely, 
clinical deterioration rates lower than 5% would signal an over-
estimation of their anticipated severities of illness. Ultimately, our 
study cohort had 115 (5.9%) patients with clinical deterioration.

Regarding the baseline characteristics, the early favipiravir 
treatment group had several significantly worse unfavorable 
prognostic factors than the late group. They were mean age 
(43.0 ± 15.1 vs 40.8 ± 14.7; P = .001), age ≥ 60 years (15.7% 
vs 12.4%; P = .037), body weight ≥ 90 kg (8.4% vs 5.5%; 
P = .016), and RT-PCR cycle threshold (21.5 vs 22.8; P < .001). 
However, the late favipiravir treatment group was disadvan-
taged via its higher proportion of unvaccinated patients (69.8% 
vs 47.5%; P < .001). After entering the unequal confounders 
into the multivariable regression analysis to justify the out-
comes, we still found that late favipiravir treatment was an 
associated factor of COVID-19 clinical deterioration, with an 
OR of 1.846 (P = .006).

A randomized, open-label, clinical trial of early treatment 
with favipiravir in Malaysia by Chuah et al[22] showed that favi-
piravir had a nonsignificant effect on preventing disease pro-
gression among high-risk patients. Our study had some critical 
differences:

 • It enrolled lower-risk patients (younger and with fewer 
poor-prognostic factors).

 • It was conducted in an ambulatory setting rather than a 
hospitalized setting.

 • It focused on various worsening clinical characteristics, 
with or without hypoxia.

We hypothesize that early favipiravir treatment in patients 
with low risks and mild symptoms alleviates clinical deterio-
ration, whereas there is no statistically significant difference 
among patients with high risks or severe symptoms.

Our study also explored the variables influencing a worsen-
ing of the clinical course. The multivariable analysis revealed 
that advanced age, a body weight ≥ 90 kg, and a higher RT-PCR 
cycle threshold were unfavorable parameters (Fig.  3). Body 
weight ≥ 90 kg showed the highest magnitude in this study, 
which is consistent with previous studies that highlighted the 
impact of obesity.[23,24] The multivariable analysis also clearly 
identified vaccination status as a protective factor, with partial 
vaccination demonstrating a greater likelihood of a favorable 
clinical outcome than full vaccination (OR 0.42 vs 0.51). An 
explanation for this anomaly is that immunity might steadily 
wane in fully vaccinated patients as time progresses from their 
last COVID-19 booster shot. In contrast, partially vaccinated 
patients might be relatively recent vaccine recipients. However, 
our study did not explore the level of immunity.

Not surprisingly, the logistic regression analysis of the 
RT-PCR cycle threshold revealed a strong significant correla-
tion with clinical deterioration (P < .001). This finding is com-
patible with a robust systematic review conducted by Rao and 
colleagues[25] that indicated that lower RT-PCR cycle thresholds 
(less time for the RT-PCR run in viral amplification) produced 
poorer outcomes than higher thresholds. A lower cycle thresh-
old reflects higher infectivity and greater amounts of the virus. 
This typically indicates a longer time for viral clearance, thereby 
possibly stimulating a hyperimmune response and, in turn, caus-
ing a complicated disease course.

The clinical outcomes clearly showed a lower rate of overall 
clinical deterioration in the early treatment group than in the 
late group (50/1076 patients [4.6%] vs 65/864 patients [7.5%]). 
A subset examination revealed that half of the clinical deteriora-
tion patients in the early treatment group needed hospitalization, 
whereas the corresponding proportion for the late treatment 
group was one-fifth. Nevertheless, this finding is minor as it does 
not relate to our primary objective. Moreover, the population 
sizes of the individual clinical deterioration subsets are too small 
to draw definitive conclusions. Likewise, the 7 in-hospital deaths 
in the early treatment group and the 1 death in the late treatment 
group are incomparable because of the very low incidences. Our 
tentative explanation is that early favipiravir treatment improves 
outcomes in mild cases but not in moderate or severe cases.

5. Conclusions
Our study shared our experiences with a home isolation system 
during the Delta variant surge of COVID-19. This ambulatory 
strategy rescues patients who cannot otherwise access health-
care systems that have become overwhelmed by high demand 
and insufficient resources. The administration of early antivi-
rus and supervisory dexamethasone therapy to suppress new 
severe cases may alleviate the public health burdens. Our find-
ings emphasize the need for early delivery of essential treatment 
to nonsevere COVID-19 patients, especially those in high-risk 
groups.
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