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Abstract. Thailand encountered its first coronavirus disease 2019 (COVID-19)
outbreak in March 2020 and the Thailand Ministry of Public Health rapidly
developed COVID-19 treatment guidelines. In this study we aimed to describe
the outcomes among patients treated following those initial guidelines and
determine factors significantly associated with poor outcomes in order to
inform efforts to improve COVID-19 treatment guidelines for Thailand.
Nine hospitals in Bangkok submitted data from their COVID-19 patients
using standardized case record forms. A poor outcome was defined as
death, ICU admission, requiring intubation or requiring high-flow oxygen.
Factors associated with these outcomes were assessed. A total of 744 patients
(48.8% male) were included in the study. The median (interquartile range)
age of study subjects was 37 (27-48) years; 8.4% were aged >60 years, 5.6%
of subjects were obese and 16.5% had underlying conditions: obesity,
immunocompromised status, diabetes, chronic conditions of lungs, kidneys,
liver, cardiovascular or cerebrovascular systems or had an absolute lymphocyte
count <1,000 cells/mm’. Among symptomatic patients, factors significantly
independently associated with a poor outcome were: age >60 years
(adjusted odds ratio (aOR): 2.50, 95% confidence interval (CI): 1.17-5.36,
p = 0.018), having an underlying risk condition (aOR: 2.36, 95%CI: 1.27-4.39,
p = 0.007), presenting with pneumonia (aOR: 6.60, 95%CI: 3.48-12.49,
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p <0.001) and azithromycin use (aOR: 2.36, 95%CI: 1.30-4.31, p = 0.005).
Among symptomatic patients, the factor significantly associated with
lower odds of having a poor outcome was hospital admission within 4 days
of symptom onset (aOR: 0.44, 95%CI: 0.24-0.82, p = 0.009). Subgroup analysis
revealed hospital admission within 4 days of symptom onset was significantly
associated with a lower risk of a poor outcome only among patients who
received treatment that included favipiravir (crude odds ratio (cOR): 0.320,
95%CI: 0.152-0.662, p = 0.003), but not among those who received a ritonavir
boosted protease inhibitor (lopinavir or darunavir) or hydroxychloroquine
(or chloroquine) without favipiravir (cOR: 0.58, 95%CI: 0.18-1.91, p = 0.372).
In summary, the factors significantly associated with greater odds of having
a poorer outcome were: age >60 years, having an underlying risk condition,
presenting with pneumonia and azithromycin use; and with lower odds of
having a poor outcome was being treated with favipiravir within 4 days of
symptom onset. Thai guidelines have been updated to include early initiation
of favipiravir, particularly among those with underlying risk conditions.
Further studies are needed to determine if implementation of guidelines taking
into account of all these factors will result in improved outcomes.
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INTRODUCTION

Thailand encountered its first
outbreak of coronavirus disease 2019
(COVID-19) in early March 2020
originating from attendees of a famous
Thai Boxing competition in Bangkok
which rapidly spread to individuals
in surrounding bars and night clubs
resulting in more than 2,500 cases (WHO,
2020). Due to this outbreak, the Thailand
Ministry of Public Health (MoPH) held
meetings with multidisciplinary experts,
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including infectious diseases specialists,
pulmonologists, intensivists and
policymakers, to develop clinical practice
guidelines to guide clinicians using the
scientific evidence available about severe
acute respiratory syndrome coronavirus
2 (SARS-CoV-2) at that time (Cai et al,
2020; Cao et al, 2020; Chu et al, 2004; Liu
et al, 2020; Wang et al, 2020).

The guidelines included the overall
management of COVID-19, diagnosis,
use of potential antiviral agents, isolation
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and infection control measures. The first
version of the COVID-19 guidelines in
Thailand was posted on March 21, 2020
(Department of Medical Services, 2020),
and recommended antiviral treatment
as follows: 1) no antiviral treatment for
asymptomatic patients, 2) combination
antiviral treatment directed against
different viral targets for symptomatic
cases with the regimen dependent on the
presence or absence of COVID-19 with
pneumonia. The treatment protocol for
those with COVID-19 with pneumonia
consisted of: a triple drug combination
of chloroquine (500 mg, twice daily)
or hydroxychloroquine (600 mg twice
daily on the first day then 400 mg twice
daily) (CQ/HCQ), a ritonavir boosted
protease inhibitor (bPI) (lopinavir/
ritonavir 400/100 mg twice daily or
darunavir/ritonavir 600/100 mg twice
daily) and favipiravir (FPV), which is an
oral RNA dependent RNA polymerase
inhibitor (at a dosage of 1,600 mg or 60
mg/kg/day twice daily on the first day,
then 600 mg or 20 mg/kg/day twice daily
afterwards) (Department of Medical
Services, 2020). For patients with
COVID-19 and no pneumonia but
having any of the following risk factors,
age >60 years or <5 years, a body
mass index (BMI) >35 kg/m? being
immunocompromised, having diabetes,
a chronic condition of the lungs, kidneys,
liver, cardiovascular or cerebrovascular
system or an absolute lymphocyte
count <1,000 cells/mm’, the treatment
consisted of CQ or HCQ and a bPI
(Department of Medical Services, 2020).
The use of FPV for only COVID-19
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pneumonia cases was due to the limited
availability of FPV at that time. FPV
is relatively safe and well tolerated
(Hassanipour et al, 2021). The duration
of treatment specified for our study
subjects was 5 days but this could
be extended to 10 days in cases of
severe pneumonia. Azithromycin was
recommended as adjunctive treatment
for symptomatic cases only from May to
September 2020, particularly for severely
ill patients.

The COVID-19 treatment guidelines
in Thailand have continuously been
updated based on emerging knowledge.
CQ/HCQ, bP], and azithromycin are no
longer recommended and steroid use is
now recommended in severe cases. The
MoPH now provides free diagnostic
testing and antiviral treatment for all
confirmed cases.

In this study we aimed to determine
the clinical outcomes and identify factors
associated with a poor clinical outcome
following the implementation of initial
Thai treatment guidelines. The results
from this study can inform efforts to
improve COVID-19 treatment guidelines
for Thailand.

MATERIALS AND METHODS

Nine large hospitals in Bangkok
submitted data on their virologically
confirmed COVID-19 patients using
standardized case record forms.
Data were collected from March to
June 2020, from the initial guidelines
implementation until the first outbreak
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(first wave) was controlled. The data
collected were demographics, initial
diagnoses (date and clinical symptoms),
antiviral treatment (CQ, HCQ, bPI,
or FPV), adverse effects of treatment,
clinical outcomes, including the need
for oxygen therapy (intubation and
mechanical ventilation, high-flow, or
low-flow rate oxygen support), intensive
care unit (ICU) admission and death.
This study was approved by the Siriraj
Institutional Review Board (approval no.
Si 319/2020).

At the time of data collection, all
confirmed COVID-19 cases in Thailand
were hospitalized for 14 days following
the national outbreak control policy.
For cases meeting treatment criteria, the
antiviral medication was supplied by
the MoPH and initiated on the day of
admission except for favipiravir which
may have been delayed at some study
hospitals due to the approval and drug
delivery process.

Data were analyzed using STATA
software, version 11.2 (StataCorp, LP,
College Station, TX). Independent
two-group comparisons of continuous
variables and categorical variables were
performed using Mann-Whitney U and
Chi-squared tests, respectively. Potential
factors associated with poor outcomes,
defined asdeath, ICU admission, requiring
intubation, or requiring high-flow
oxygen were analyzed with univariate
logistic regression analysis. Factors
identified as significant on univariate
analysis were included in stepwise
multivariate logistic regression analysis.
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RESULTS

A total of 744 COVID-19 subjects
(48.8% male) were included in this study.
The median (interquartile range) age
of study subjects was 37 (27-48) years
(8.4% were aged >60 years). Forty-two
subjects (5.6%) were obese and 123
(16.5%) had underlying conditions. On
hospital admission, 211 (28.4%) were
asymptomatic, 374 (50.2%) had
non-pneumonia illnesses, of which
85 (22.7%) had risk factors and 159
(21.4%) had pneumonia (Fig 1). Among
533 symptomatic patients, 45 (8.4%)
received CQ/HCQ alone, 10 (1.9%)
received bPI alone, 197 (37.0%) received
CQ/HCQ with bPI and 140 (26.3%)
received FPV with CQ/HCQ and/or
bPI. Of 132 patients who received
azithromycin, 121 (91.7%) also received
CQ/HCQ. Overall, 637 subjects (85.6%)
received antiviral treatment in
compliance with the guidelines
at that time. There were 8 deaths
(1.1%). Sixty-six subjects (8.9%)
required ICU admission, 17 (2.3%)
required intubation and 19 (2.6%)
required high-flow oxygen. Seventy
patients (9.4%) had at least one of these
(poor) outcomes.

On univariate analysis of
symptomatic patients, factors
significantly associated with greater
odds of a poor outcome were: being
male (crude odds ratio (cOR): 1.89,
95% confidence interval (CI): 1.12-3.20,
p = 0.018), aged >60 years (cOR: 4.42,
95%CI: 2.36-8.27, p <0.001), obesity
(cOR: 2.79, 95%CI: 1.32-5.88, p = 0.007),
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having an underlying risk condition
(cOR: 4.14, 95%CI: 2.45-6.99, p <0.001),
having pneumonia on admission (cOR:
11.51, 95%Cl: 6.32-20.94, p <0.001) and
azithromycin use (cOR: 4.52, 95%CI:
2.68-7.62, p <0.001) (Table 1). Admission
to the hospital within 4 days of symptom
onset was associated with significantly
lower odds of having a poor outcome
(cOR: 0.30, 95%CI: 0.17-0.52, p <0.001);
this remained significant among patients
with pneumonia at presentation (cOR:
0.34, 95%ClI: 0.16-0.72, p = 0.005) but not
among patients with non-pneumonia
illness (cOR: 0.65, 95%CI: 0.24-1.77,
p =0.397). The longer the time between
symptom onset and hospital admission
the greater the odds of having a poor
outcome (cOR: 1.10, 95%CI: 1.04-1.16,
p = 0.001). For each day between
symptom onset and hospital admission
the odds of having a poor outcome
increased by 10%.

On multivariate analysis of
symptomatic patients, factors
significantly associated with greater
odds of having a poor outcome were
age >60 years (adjusted odds ratio
(@aOR): 2.50, 95% CI: 1.17-5.36, p = 0.018),
having an underlying risk condition
(@OR: 2.36, 95%CI: 1.27-4.39, p = 0.007),
presenting with pneumonia (aOR: 6.60,
95%CI: 3.48-12.49, p <0.001) and
azithromycin use (aOR: 2.36,
95%CI: 1.30-4.31, p = 0.005). On
multivariate analysis, the factor
significantly associated with
lower odds of having a poor outcome
was admission within 4 days of

Vol 52 No.4 July 2021

symptom onset (aOR: 0.44, 95% CI:
0.24-0.82, p = 0.009). On multivariate
subgroup analysis, subjects admitted
within 4 days of symptom onset
who received FPV had significantly lower
odds of having a poor outcome than those
admitted after 4 days of symptom
onset who received FPV, even after
adjusting for confounding factors (aOR:
0.320, 95%CI: 0.152-0.662, p = 0.003)
(Table 2). The benefit of admission and
treatment within 4 days of symptom
onset seen with those who received
FPV noted above was not observed for
patients receiving CQ/HCQ plus bPI
without FPV (cOR: 0.58, 0.18-1.91,
p =0.372).

Adverse events due to COVID-19
treatment were reported in 78 subjects
(39.6%) who received CQ/HCQ plus bPI
and 31 subjects (29.8%) who received
CQ/HCQ plus bPI plus FPV (Fig 2).
Eighty-nine of the 109 (81.6%) reported
adverse events were gastrointestinal
and all were mild to moderate.
Elevated transaminases were reported
in 3 subjects (1.5%) who received CQ/
HCQ plus bPI and 4 subjects (3.8%) who
received FPV in combination with other
treatments; the median (range) of alanine
transaminase levels was 430 (35-826) U/I.

DISCUSSION

Our analysis of COVID-19 patients
during the first outbreak (wave) in
Thailand found being elderly (>60 years),
having an underlying health condition
and presenting with pneumonia were
significantly associated with a poor
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outcome, similar to previous studies
(Hu and Wang, 2021; Sim et al, 2020;
Wolff et al, 2021). We also found using
azithromycin for COVID-19 treatment
was significantly associated with a poor
outcome, which is consistent with a
recent study (Rosenberg et al, 2020). The
timing of COVID-19 treatment initiation
was also identified an important factor
in our analysis as starting treatment
within 4 days of symptom onset was
significantly associated with a reduced
risk of a poor outcome. However, it is
important to note that comparison of
individual treatment regimens was not
possible in our analysis due to varying
criteria for using the various regimens
but it was clear that the inclusion of FPV
in the early onset treatment regimen was
significantly associated with a reduced
risk of a poor outcome.

Several studies have assessed the
efficacy of different drugs in treating
COVID-19 patients. We found no
significant association between using
lopinavir/ritonavir in the treatment
regimen and lower odds of having a poor
outcome. In two separate randomized
trials, lopinavir/ritonavir was shown not
to be an effective treatment for COVID-19
(Caoet al,2020; RECOVERY Collaborative
Group, 2020b). We found no significant
reduction in the odds of having a poor
outcome by using hydroxychloroquine.
Several studies have found and reported
hydroxychloroquine treatment was
not significantly associated with lower
in-hospital mortality (Rosenberg et al,
2020; RECOVERY Collaborative Group,
2020a; Cavalcanti et al, 2020).

582

Favipiraviris an oral RNA dependent
RNA polymerase inhibitor. Previous
studies have reported favipiravir
to be effective in SARS-CoV-2 viral
clearance and improved clinical outcomes
compared to lopinavir/ritonavir (Cai et
al, 2020), arbidol (Chen et al, 2020) and
no antiviral treatment (Ivashchenko et al,
2020). Initiation of FPV during the first
5 days after symptom onset as compared
to initiating FPV >6 days after symptom
onset was significantly associated with a
shorter time to defervescence in a study
from Japan among Japanese adults
admitted with COVID-19 who
were asymptomatic or only mildly
symptomatic (Doi et al, 2020). A study
from Thailand reported finding a
significant reduction in SARS-CoV-2
viral load among patients who received
combination regimens including FPV
after 3 days of treatment (Manosuthi et
al, 2021). A meta-analysis of COVID-19
subjects treated with favipiravir found
its use was significantly associated
with clinical improvement compared to
subjects not treated with favipiravir
but the reduction in mortality was not
significant (Hassanipour et al, 2021).
Adverse reactions reported with FPV
use were: an increase in the serum uric
acid level (4.79%), diarrhea (4.79%),
a decrease in the neutrophil count
(1.80%) and an increase in transaminase
levels (1.80%) (FUJIFILM Toyama
Pharmaceutical Co Ltd, 2017). In our
study, the rate of elevated transaminase
levels was low (3.8%) among subjects
who received FPV in combination with
other drugs. Other studies have also
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reported low rates of elevated
transaminases among subjects who
received FPV (Cai et al, 2020; Chen et al,
2020; Hassanipouret al, 2021; Ivashchenko
et al, 2020).

In our study, receiving FPV within
4 days of symptom onset was
significantly associated with lower
odds of a poor outcome. Another study
reported early onset of antivirals also
resulted in better outcomes while delay
in treatment onset increases the risk of an
inflammatory response (Weiss et al, 2020)
requiring the need for glucocorticoids
to reduce mortality (RECOVERY
Collaborative Group, 2021).

Our retrospective study had several
limitations. First, the chest x-rays were
read clinicians, not radiologists, possibly
resulting in greater variability of
interpretations. Second, the determination
of antiviral treatment was at the
discretion of the attending clinician
which may have resulted in bias for
prescribing FPV in patients with more
severe disease.

The Thai guidelines continue to be
updated as new evidence is obtained.
CQ/HCQ with bPI is no longer used
and FPV is now used early in the course
of symptomatic patients and those with
increased risk factors for poor outcomes.
Corticosteroids are now used for
more severe cases and those at risk for
complications. Further studies of
outcomes with updates treatment
guidelines are needed with each regimen
change to determine if there is significant
improvement in reducing poor outcomes
in the study population.
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