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ABSTRACT
OBJECTIVE: The objective of this study was to understand the observational relationship between adoption of favipiravir
into the national COVID-19 treatment protocol and intensive care unit (ICU) admission rates in Istanbul due to COVID-19.

METHODS: Data were harvested from the “Public Health Management System-HSYS,” which collate centrally the records
of all known cases of COVID-19. The total number of cases, numbers admitted to ICU, and number undergoing intubation
were compared between 2 time periods: 11* of March, the date on which the first case in Turkey was confirmed, to 30" of
March; and March 30, to 10* of April, 5 days after Favipiravir was introduced into the treatment algorithm when, the records
were examined.

RESULTS: The percentage of patients requiring ICU admission diminished from 24% to 12%, whilst the percentage intubat-
ed fell from 77% to 66%. These differences were both statistically significant.

CONCLUSION: The addition of favipiravir to the national COVID-19 treatment protocol may explain this rapid decrease in
the rate of ICU admissions and intubation.
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he pandemic that started in December 2019 in the 380,000 fatalities as of the end of May 2020 (1, 2].
city of Wuhan, China, has since spread all around  Turkey has recorded that 166,422 cases of COVID-19
the globe, resulting in more than 6.5 million cases and  confirmed by polymerase chain reaction (PCR) and
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4609 deaths [3]. Even though the number of new cases
has been steadily decreasing and the rate of fatalities has
also been relatively low (55 deaths/million), the disease
burden is still high, and it remains possible that a second
peak of infections may occur.

Turkey implemented the National Pandemic Pre-
paredness Plan and instigated preparatory measures
in eatly January, at the time when the initial reports of
COVID-19 from Wuhan appeared. Stockpiling of Per-
sonal Protective Equipment (PPE) and various medica-
tions was undertaken in the initial phase, whilst public
health measures such as school closures and the cancella-
tion of international flights to high-risk regions were soon
implemented [4]. In addition, the National COVID-19
Treatment Protocol was drawn up at an early stage and
has since undergone regular updating by the Turkish Min-
istry of Health and COVID Scientific Committee [5].

Favipiravir is an antiviral pharmaceutical agent orig-
inally developed in Japan to combat influenza infection
(6]. It is currently one of several agents being evaluated
in the treatment of COVID-19 [7]. Whilst the evidence
base at present remains limited, preliminary results from
various trials appear to show efficacy in decreasing the
need for intensive care unit (ICU) admission and short-
ening the length of stay due to COVID-19 [8]. The
Turkish National COVID-19 Treatment Protocol in-
corporated favipiravir into its algorithm from the up-
dated version of 25" of March onward. Simultaneously,
distribution and use of the drug began following the de-
livery of 1 million units from China [9]. The dosage rec-
ommendations for Favipiravir were as follows: 600 mg
daily for 5 days following a single loading dose of 1600
mg on the 1% day. The drug was provided without cost to
the patient at the point of care. The treatment algorithm
also calls for concomitant use of hydroxychloroquine and
oseltamivir for cases admitted to ICU., Pre-ICU cases in
Istanbul were also administered favipiravir.

The present study is an ecological study comparing
the rates of ICU admission and intubation before the in-
clusion of favipiravir in the National COVID-19 Treat-
ment Protocol with those in the immediate aftermath of
its inclusion.

MATERIALS AND METHODS

Ethical board approval for the study was granted by
the Istanbul Medeniyet University Ethical Board on
23 of April 2020 with decree number 2020/0202.
Anonymized data were extracted from national

Highlight key points

e ICU admitted and intubated patients were of older age (me-
dian 61 and 56 respectively).

e There seems to be a dramatic change in ICU admission rates
after addition of Favipiravir to the treatment regimen.

e Favipiravir should be included in controlled and random-
ized study protocols for treatment of severe COVID-19
cases.

COVID-19 surveillance system for analysis. Every hos-
pital in Turkey inputs demographic and clinical data for
all suspected and confirmed cases of COVID-19 on a
daily basis. No consent was needed form individual pa-
tients as only existing, aggregated data from the national
database were used. The Turkish Ministry of Health's
case definition for COVID-19, wherein laboratory con-
firmation of SARS-CoV-2 is necessary, which was used.
The retrieved data were then separated into two groups,
relating to the period before 30" of March and after 30*
March up to 5 days before the analysis (April 10) [10].
Only inpatients were counted, since favipiravir was only
given to inpatients, either in ICU or pre-ICU. The choice
of 30* of March was due to the inclusion of favipiravir in
the National COVID-19 Treatment Protocol on 25% of

March, following a 5-day course of treatment.

Statistical Analysis

The cumulative number of hospital admissions, ICU ad-
missions, and intubation were calculated using the Mi-
crosoft Excel (2019, Microsoft, New Mexico/ ABD) ap-
plication and analyzed in SPSS (2020, IBM, New York/
ABD) [11, 12].

The age and sex distribution of the groups are pre-
sented separately. Age grouping was done into 10 year-
intervals. For cases whose age was below 19 years, the
data are presented in aggregate, due to the low number
of such cases. The percentage of cases undergoing intu-
bation is calculated by taking the overall number of cases
admitted to ICU as the denominator since intubation
was only performed on cases admitted to ICU.

The difference in two proportions test (z-score) was
used to analyze the difference among specific age and sex
groups between both timeframes. When the numbers of
cases were too low, Fischer’s Exact test was used, and for
age groups below a sample size of 10, P-value was not cal-
culated. The P-value is presented for each group unless
the number of cases was too low. P-value below 0.05 was
taken to indicate statistical significance. P-values indicat-
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FIGURE 1. Age distribution in the between two groups.

ing statistical significance are bolded in table. No extra
power calculation was undertaken as sampling included
the entire patient population at that time.

RESULTS

The median age in the group who was hospitalized be-
fore March 30" was 61 years (IQR: 49-72) and the
group between March 31* and April 10* was 56 (IQR:
44-68). The age group distribution is presented in Fig-
ure 1. The cases aged below 19 and over 80 were aggre-
gated due to the low numbers of cases in both groups.
Sex distribution was 65% male, 35% female in the group
before March 30 and 55% male, and 45% female in the
group between March 31 and April 10.

From the first confirmed case of COVID-19 in Is-
tanbul on March 11, 2020 until March 30, 2020, there
were 3301 confirmed cases of COVID-19 necessitat-
ing hospital admission. From that point until April 10,
2020, 7060 further cases of COVID-19 were confirmed
by PCR testing and subsequently admitted. In the first
period, 802 cases (24%) were admitted to ICU, of which
617 (77%) were intubated. In the second period, 817
cases (12%) were admitted to ICU, while 543 (66%) of
those underwent intubation. Age and sex groups of ICU
admitted and intubated patients are presented in Table
1. Percentages of intubation are only from ICU admitted
patients, as no intubation was done outside of ICU.

ICU admission rates were significantly lower in all
age groups with the exception of patients aged over 80
(p=0-4691). Intubation rates among ICU patients dif-
fered significantly; however, only if the patients were
aged above 60. No P-value is provided either due to low
number of events or similar percentage levels in intu-
bated patients in the table.

DISCUSSION

This is a descriptive, ecological study about the difference
in rate of ICU admission and intubation between two
groups, which differed in terms of treatment regimen,
one receiving favipiravir, the other not. There are statis-
tically significant differences in the rates of ICU admis-
sions and intubation needs between the two groups. Five
days after favipiravir began to be used nationwide, the
rates of ICU admission and intubation rates fell in Istan-
bul. Even though primary reports on the use of favipi-
ravir appear promising, there remains a lack of robust
evidence to favor the use of this agent [13].

In the study population, which covers all the PCR(+)
COVID-19 patients in Istanbul, the percentage of
cases admitted to ICU fell from 24% to 12%, while the
intubation rate among ICU patients decreased from
77% to 66%. We hypothesize that favipiravir may have
played a role in decreasing ICU admission and intuba-
tion rates. Among all age groups, other than in patients
aged over 80, ICU admission rates fell significantly.
This difference in intubation rates is less significant
when age groups are individually examined. The me-
dian age was 5 years younger in the second group and
the prognosis of COVID-19 appears to be more favor-
able in younger age groups [14]. In addition, the sex
distribution changed in favor of females in the second
group. There is evidence that COVID-19 has a worse
prognosis in male patients [15].

Despite the possibility that confounders may have in-
fluenced the result to a certain extent, the effect of favipi-
ravir integration was deemed clinically to have been swift
and effective. Accordingly, favipiravir was distributed to
hospitals; the same day, it was added to the protocol in
Istanbul and was rapidly used by clinicians. A decision
had already been put in place whereby all treatment for
COVID-19 is free at the point of care to all patients. At
present, Turkey has not surpassed its healthcare, ICU
bed, or intubation capacity needs at any point, meaning
virtually all patients requiring testing or treatment have
been able to receive it without encountering any econom-
ical or health-care capacity barriers.

In a rapidly evolving pandemic, the medical response
changes frequently with emerging data and evidence.
There is a need for more controlled, randomized, and
rigorous studies to be done in order to understand the
actual relationship and effect of favipiravir on progno-

sis of confirmed COVID-19 patients. This study indi-
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TABLE 1. ICU admission and intubation rates in Istanbul [1]

Admitted to ICU

Before March 30 Between March 31

Intubated

Before March 30 Between March 31

and April 10 and April 10
Count Percentage Count Percentage p Count Percentage Count Percentage
All
0-19 26 39 17 11 0.0001 12 46 6 35
20-29 11 11 18 5 0.015 8 73 12 67
30-39 36 16 32 4 0.0001 27 75 21 66
40-49 78 16 78 6 0.0001 57 73 46 59
50-59 158 24 129 8 0.0001 115 73 91 71
60-69 212 28 177 13 0.0001 174 82 124 70
70-79 176 28 212 22 0.0064 140 80 143 67
80+ 105 28 154 26 0.4691 84 80 100 65
Total 802 24 817 12 0.0001 617 77 543 66
Male
0-19 15 38 8 11 0.0007 5 33 3 38
20-29 8 13 12 7 0.1494 7 88 10 83
30-39 28 18 23 5 0.0001 20 71 14 61
40-49 54 16 62 8 0.0001 40 74 35 56
50-59 116 25 96 10 0.0001 85 73 66 68
60-69 155 30 118 16 0.0001 125 81 77 65
70-79 113 30 115 23 0.019 89 79 80 70
80+ 59 32 68 26 0.1658 49 83 43 63
Total 548 26 502 13 0.0001 420 77 328 65
Female
0-19 11 39 9 11 0.0009 7 64 3 30
20-29 3 8 6 3 0.1435 1 33 2 33
30-39 8 13 9 3 0.0001 7 88 7 78
40-49 24 16 16 3 0.8936 17 71 11 69
50-59 42 22 33 5 0.0001 30 71 25 76
60-69 57 22 59 9 0.0001 49 86 47 80
70-79 63 25 97 21 0.1981 51 81 63 65
80+ 46 25 86 26 0.8042 35 76 57 66
Total 254 22 315 10 0.0001 197 78 215 68

Percentages of intubation are only from ICU admitted patients, as no intubation was done outside of ICU. ICU: Intensive care unit.

cates that the use of favipiravir in COVID-19 could be a

promising area for future research.

There are several limitations and strengths of this
study. First of all, this is carried out as an ecological study
design, where the focus is on understanding the phe-
nomenon, rather than inferring or a directional causal-
ity. By nature of this methodology, there could be con-

founders such as comorbidity, increased awareness of
clinicans about the pandemic, leading to eatlier detection
of cases, increased experience, and evidence on care for

COVID-19 patients. Attributing the ICU admission
rates solely on favipiravir cannot be deduced.

The strength of this study is using the whole popula-
tion, each patient who was diagnosed with COVID-19
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and had to receive in hospital care in Istanbul, where
majority of the cases of COVID-19 were at the time in
Turkey. In addition, the timeframes are short and con-
sequtive, meaning the changing characteristic of the
disease such as decreasing average age of severe cases in
coming months, should have a minimal effect. However,
given the limitations within the evidence base and within
this study, we cannot unequivocally propose clinical use
of favipiravir or change of treatment algorithms in favor
of favipiravir. There is an urgent need for more robust
and controlled clinical trials with addition of favipiravir
to the research protocol.
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