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® Intro to case discussion

® Update GUIDELINE COVID-19

® Mechanism of action of COVID-19 therapeutic drug
®* REMDESIVIR

* FAVIPIRAVIR

® Case discussion



Case: A 70 year-old Thai Female

* {hevdilnen 01y 70 U (@unsolsTinUssdriuldnuund)
® TBW 94.5 kg , Ht 146 cm BMI 44.3 kg/m?

* lsaneuia 1 (9-15/1/64)

* CC: ﬁﬁﬂ:ﬁlﬁaﬁuﬂ a9 lo diaung ﬁ‘fwaﬂﬂ

* HPI:

* 9 days PTA duiagAfidu confirmed case COVID-19
* 1 day PTA Aulsanas

® Underlying disease
® T2DM (Last HbA1C 6.8%)
® DLP
® HT
® ESRD (urine output 200-300 ml/day)



Case: A 70 year-old Thai female

® 9/1/64
® Lab

® DTX 27%, BUN 58, Scr 6.4 (baseline 3.6), Na 135, Cl 110, K 4.86, Ca 6.3, PO4 4.6, Alb 4.3, TB
0.2, DB 0.1, SGOT 30, SGPT 15, ALP 82

® Hb 10.2, Hct 30, WBC 7600 N 50%, L 6.4%, plt 221,000, INR 1.14
* Nasopharyngeal swab for SARS-Co-V, PCR positive

® 10/1/64

® CXR: reticular infiltration, cardiomegaly

® Echo EF 70%



Updated guideline for COVID-19

Lasted review 9 Feb 2021
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Adult

Symptomatic COVID-19
without pneumonia and
no risk factors for severe

disease

Symptomatic COVID-19
with risk factors for severe
disease or having co-morbidity

or mild pneumonia

Pneumonia with hypoxia

(resting O2 saturation <96 % or

exercise-induced hypoxemia
positive (decreasing of SpO2
>3%) or progression of

pulmonary infiltrates

B Wy =

Sl B

10.

Risk factor
Age >60 yo, or < 1 yo
COPD, chronic lung disease
CKD
Cardiovascular disease,
congenital heart disease
Cerebrovascular disease
Uncontrolled DM
Obesity BW > 90 kg
Cirrhosis
Immunocompromised
patient
Lymphocyte <1,000

cells/mm?

7 DEC 2020
Obesity BMI = 35
kg/m?

Children <15 years

Symptomatic COVID-19

without pneumonia and

no risk factors for severe

disease

Symptomatic COVID-19
with risk factors for severe
disease or having co-morbidity

or mild pneumonia

Pneumonia with tachypnia (< 2
mo >60 bpm, 2-12 mo > 50
bpm, 1-5 years >40 bpm, >5

years >30 bpm)
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Symptomatic COVID-19
without pneumonia and

no risk factors for severe disease

Symptomatic COVID-19
with risk factors for severe disease
or having co-morbidity or mild

pneumonia

Pneumonia with hypoxia (resting
O2 saturation <96 % or exercise-
induced hypoxemia positive
(decreasing of SpO2 >3%) or

progression of pulmonary infiltrates

Sp0O2 <94% on room air
non-invasive %39 invasive
ventilation

ECMO

mslit FPV anelu 4 u Builedeiian high flow oxysenation,
invasive ventilator, ICU admission, death

anUsuahsalan

mslﬁ'usnﬁauﬁ;ﬁﬂwﬁmmwﬁﬂ NS FPV °lup§17i flannsunn
vieillunnau

Corticosteroid

YaNI1TUNDY

faralunisusmsemaiin wiedl
Uayvnnsgady
linevauesesduniely 72 Flus
Fonly FPV w30 ROV aehslaetewils

Children <15 years

Symptomatic COVID-19
without pneumonia and

no risk factors for severe disease

Symptomatic COVID-19
with risk factors for severe disease
or having co-morbidity or mild

pneumonia

Pneumonia with tachypnia (< 2 mo
>60 bpm, 2-12 mo > 50 bpm, 1-5
years >40 bpm, >5 years >30 bpm)




Clinical symptoms

Severe disease with progression; median time of death, 21 days from symptom onset

| 2ase course: non-survivors

Severe disease with resolution

B Disease course: sUrVi

>

Viral  Viral PCR Viral PCR
exposure detection  pjaxjmal  declines Viral PCR detection intermittent
p, J_L infectivity Decreasing infectivity
\4 >
Infection Symptoms Hospital Intubated Prolonged Tracheostomy
(100%) (16-20%) (5-12%) ventilation (6%) (0-5%)
ICU ventilation
< >
. ICU days 1-14 ICU days 14-21 ICU days 21-28
Mild and often > < > < >
non-specific Shortness of breath ARDS, SIRS/SHOCK, Cardiac
Fever  Cough w/o and with hypoxia iU

Fatigue Anorexia
Myalgias Diarrhea

Lymphopenia

Percentage of patients in whom

Potential Therapies

virus or antibodies detectable

(Pa02/Fi02 <300)

Abnormal imaging

Transaminitis

Critical illness in 5%
Severe illness in 14%

Elevated inflamatory markers (CRP, LDH,
IL-6, D-dimer, ferritin, Troponin, NT-pro
BNP)

c
100 -2
o 5
0 =
o -
é = —— Antiviral total antibody detectable
- o —— SARS-CoV-2 RNA detectable by PCR
50
0 T T 11 — T 1
-5 0 3456 78910111213 1415 16 20 27 34
Onset of Infection time ays) not to scale
symptoms — Anti-inflammatory
Anti-viral/Ig e
Stage | Stage Il Stage Il

(Early infection)

i(pulmonary phase)i (systemic hyperinflammation)

Time to start antiviral
Stage | (mild)—early infection
e Early intervention
* Targeting the viral replication
* Achieve viral clearance
* Reduced duration of symptoms
* Minimize contagiousness
(shortening the period of
infectiousness)
* Prevent progression to severity

Modified from

1. McGrath BA, et al. Lancet Respir Med.
2020;8(7):717-725.

2. Siddigi HK, Mehra MR. J Heart Lung Transplant.
2020;39(5):405-407.

3. Berlin DA, Gulick RM, Martinez FJ. N Engl J Med.
2020;383(25):2451-2460.
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Symptomatic COVID-19
without pneumonia and

no risk factors for severe disease

Symptomatic COVID-19
with risk factors for severe disease
or having co-morbidity or mild

pneumonia

Pneumonia with hypoxia (resting

02 saturation <96 % or exercise-
induced hypoxemia positive
(decreasing of SpO2 >3%) or

progression of pulmonary infiltrates

Sp0O2 <94% on room air
non-invasive %39 invasive
ventilation

ECMO

IDSA GL 5 Feb 2021

Non-severe
not requiring supplement
oxygen or

Sp0O2 >94% on room air

Severe
Sp0O2 <94% on room air

on supplemental oxygen

Critical illness
Mechanical ventilation
ECMO
ARDS
EOD - sepsis/septic shock

WHO 2020

Non-severe

Absence of signs of severe or critical

disease

Severe
SpO2 <90% on room air
RR > 30 in adult
Raised respiratory rate in
children
Signs of severe respiratory

distress

Critical illness
Requires life sustaining
treatment
ARDS
Sepsis
Septic shock

10



Thai CPG 28 Jan 2021 IDSA GL 5 Feb 2021 WHO 2020
ica/c o [ (X
HCQ+Azit
RDV - (%
Non-severe . @OOO
RDV |

Duration- 5
days rather

Severe ) BADOO than 10 days

RDV
Critical illness
Corticosteroid |
non-severe EBOOO

Corticosteroid 0
severe

Corticosteroid
critical
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_ SDOO
_ Only in clinical trial, knowledge gap

bamlanivimab e mild-to-moderate who are at high risk for
casirivimab/imdev progressing to severe these are reasonable
imab conditional option after informed decision-making
baricitinib Q
+ RDV Severe group or who non-invasive ventilation

who has C/I for corticosteroid, conditional

O o

Severe, Outpatient only in
conditional clinical trial, conditional

Famotidine e

conditional 12

Ilvermectin



IDSA GL 5 Feb 2021

) o . not effective in achieving viral clearance at day seven post randomization, compared to conventional treatments
darunaV|r/cob|C|stat . rate of critical illness and mortality 14 days after randomization, have not been reported to date

. compared with LPV/r for 14 days, in non-critically ill
. significantly shorter median time to suppress the viral load in nasopharyngeal specimen

LPV/r+RBV+| EN B-lb U significantly shorter time to alleviate symptoms
. resulted in shorter hospital stay
. IFN B-1b: no significant improvement in time to clinical response, the overall mortality at 28 days was reduced (19% vs. 43.6%, p= 0.015)

. less potent in vitro compared to CQ, RDV.
Ribavirin . limited clinical studies in SARS-CoV-1 and MERS-CoV infections

. From individuals who have recovered from SARS-CoV-2
Intravenous e Open-label RCT patient with SPO2 <96% on >4 liters 02 by nasal cannula but not on mechanical ventilation

immunoglobulin . three days of IVIg (n=16) or no IVIg (n=17); methylprednisolone was provided with each IVIg dose, unbalanced interventions
. Result : Mechanical ventilation 2 vs 7, died 1 vs 3

. NSAIDs, due to upregulation in ACE2 in human target cells

NSAIDS be stopped? . In the setting of bacterial pneumonia, NSAIDs may impair recruitment of polymorphonuclear cells
’ . case-control study from Italy did not demonstrate an increased risk of SARS-CoV-2 infection in those taking NSAIDs chronically
. Ongoing RCT

*  two contrasting hypotheses

* ACEIs and ARBs may increase the risk of infection and severity of COVID-19 via increased ACE2 expression

* infection with other coronaviruses have been shown to decrease ACE2 levels in vitro, which may lead to increased angiotensin Il activity
ACEI, ARBs be resulting in pulmonary, cardiovascular and other end organ damage in patients with COVID-19.

stopped? e Observational study: ACEl and ARBs do not increase the risk of acquiring COVID-19, developing severe, disease or death; increase risk of renal
dysfunction in severe COVID-19

*  Most professional scientific and medical societies have recommended that ACEl or ARBs be continued in people who have an indication for
these medications 13
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LPV/r
(dim 200/50 mg/tab,
11 80/20 mg/mL)

Corticosteroid

Fufl 1: 1800 me (9 win) Tuay 2 ASs Tustewn: 800me(diin)Tuaz2
AT a1Untnga >90 Alansu

Tuf 1: 2,400 me (12 i) Tuay 2 ASe Jusiow: 1,000me(5uin)Tuay
2045

Ful 1: 60 me/ke/day Tuas 2 S Jusioun: 20mg/kg/day Suaz2nss

2 o n 12 F3lug

91y 2 dUa%-1 U 300/75 mg/m2/dose Tuay 2 sy

918 1-18 T 230/57.5 mg/m2/dose Tuax 2 Al
gurneaiadinauimeng

15-25 Alanda 25-35 Alanda 35 Alansutuly

200/50 mg uay 2 A% 300/75 mg Juar 2 A% 400/100 mg Fuaz 2
AIN

Remdesivir

Fuit 1: 200 mg IV

$uit 2-5: 100 mg IV Yuazass

(US-NIH wuzahl 5 Sulunsdifiennislaiguuss wn widhflennis
suussnndadly ECMO uugiil 10 )

Ui 1: 5 mg/ke IV Juazass Tumou : 2.5 me IV Juazass

Dexamethasone 6 mg IV or PO for 10 days (or until discharge) or
equivalent glucocorticoid
®* methylprednisolone 32 mg

® prednisone 40 mg
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Mechanism of action

Convalescent plasma

Neutralizing antibodies help O
clear virus and infected cells /
L

ymphocyte

Neutralizing
antibodies 4

7 —(
monocllgnal:mlbody > % v/
M . eutralizes the virus =
¥ T Monocyte
of potential therapeutic targets A7
, oR022 Tocilizumab or sarilumab
Recombinant human ACE2 * Binds IL-6 specifically
Binds to virus and inhibits infected cell * Inhibits IL-6 signalling
SARS-CoV-2 Arbidol
\'\ Inhibits S-ACEZ interaction
Camostat mesylate SRTmEMDINS uson
° . . . inhibits TMPRSS2 V4
Favipiravir ACE?
TMPRSS2— P
. o o L] L] \S — r 2/ \ -
Lopinavir/ritonavir Chioroquineor e T
: endocytosis
. o o
Remdesivir Fusion inhibitor
EK1C4/HR2P
Inhibits membrane fusion
o H ‘
Tocilizumab " "
(+) q A MVAAAAAAAANAN
[ ) Non-structural proteins
Dexa m eth a SO n e / Replicase-transcriptase complex
—. 4 I |——— Lopinavir or ritonavir
Polypepndes Proteolysis [Paiy 3CLpro Inhibits 3CLpro
ko Structural \
Remdesivir, ribavarin proteins
orfavipinvir = | wAanAsaasann UL M_ L/
Inhibits RdRp PRI Pedfi
—p () SGRNAS MAAAA (L) E- 1 iy
I Transcription uul n IV
Translation Ly

(=) gRNA saAnAAnsnAsana

(+) gRNA MAAAAAAAAAA

Nat Rev Microbiol. 2020 Oct 6;1-14.
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Golgi apparatu

Dexamethasone
Inhibits inflammatory cytokines
and neutrophil infiltration

e e = _/
Soluble IL-6 ‘
receplor
Macropha—qe\
Interferon
: Expression & o ®
— of ISGs '@ e
0@ ©

Interferon
receptor
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and budding

‘e |

ER

S— .
e(— -_\\

\)

=

r & Nucleocapsid

\'.



REMDESIVIR



Remdesivir: formulation

===
_ '\ - -

— | [E]merero |
@ Veklury 100 mg - “Remdesivir .

for Injection -
powder for concentrate
for solution for infusion

100 mg/Vial ***

yopnﬁzedPowdef
coVIFOR

remdesivir ’
For intravenous use after reconstitution e _
Veklury" 100 m; and dilution., S v
e i
1 vial Ovirore
ap ™ %¢ conesnteate 1Of o~ »
remdesivir ' ""‘:*m( - —

'y — WIS INF - — |
iry ot ¢ in India 07 s « —
To ML after reconstitatio For 321 for Export e g:,

) GILEAD ' - B =

* Veklury (Remdesivir for injection 100 mg/vial) ®* COVIFOR (Remdesivir for injection 100 mg/vial)
® Formulation : injection solution, single use ® Formulation : Lyophilized powder white-yellow, single use
* Sulfobutylether-B-cyclodextrin sodium salt (SBECD) 6 g * Sulfobutylether-B-cyclodextrin sodium salt (SBECD) 3 g

17



Remdesivir: Pharmacodynamics

Replication
—

Penetratién H
/ I:> Delayed chain termination
Uncoating

/ RABp

Incorporation into the
generating RNA strand

\ and inhibition of RARp

Incorporation

: . T " 1" \ A\
i i "'%NN Intracellular conversions  0-P-0-P-0-P-O o_/N ’JN
/‘/\" HO  OH il il N
I
Remdesivir Nucleoside triphosphate
(Pro-drug) (active form)

®=  Remdesivir
a » » Natural nucleotides

Drug Des Devel Ther. 2020; 14: 3245-3222.



Extracellular

KM,

s N = poor

=

ot
GS-441524
Nucleoside

GS-5734
Beendearnr

Intracellular
Ny
ity "o
- Q:‘d
wo'
G5-441524
Nucleoaide

o .
P
oﬁ NHy  phosphor- %
_ p® amidase o A
—_— [ —_— °- -o l.ug ﬁ 04'0"&"0‘"' .w
- =
wd  ow wd oM
GS- 704277 Nucleoside monophoaphate Nucleoside triphosphate
Alanine metabelite Inhibits RdRp

.,zo]

Cyclic anhydride

Y;E*

GS-441524
Nuclecside

Drug Des Devel Ther. 2020; 14: 3215-3222.



Remdesivir: Pharmacokinetics

Poor. The oral route will result in hydrolysis of the prodrug to Nucleoside-MP in the Gl tract

and will not be absorbed.

PB: Remdesivir: 88-93.6%
GS-441524: 2%

Fig. 3 Blood and tissue concentrations of RDV and its metabolites RMP, RTP, and RN after iv administration of RDV 20 mg-kg ' in CD-1
5, Mean t SD). a RDV. b RMP. ¢ RTP. d RN. BQL below lower limit of quantitation.
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Remdesivir: Pharmacokinetics

Alanine metabolite

Remdesivir (GS-5734) NH, (GS-704277) rIsz

|
L1
\ N, A " o \
N o// [l C"\IN/)
(0]

O HN' P——
O—m.'”Q —_— P Oj(_]_,l( oS
S ‘., \N o s . \\N
HO OH @ HO OH

Nucleoside

/=0

o B
7\
/3 O HN'-LI—-
I
o)
.

Remdesivir: CES1 (80%); cathepsin A (10%); CYP3A (10%)

Nucleoside monophosphate

0—P—

i

Nucleoside triphosphate
']le (GS-443902)

\/'\\N
o} \ — (@] (@]
[l Q\“NJ I
X5

(®)

g
(e}
o-—-:o
o
0'—1%
5
///\;
Z

| —» O0—

f,sN

HO OH

Nucleoside
(GS-441524)

Remdesivir: 1 hr

_, excreted via glomerular filtration and active tubular secretion, 50% found in urine

Antimicrob Agents Chernother. 2020 Nov: 64(11): 01521-20.



Remdesivir: dosing

® For 12 years & older with BW at least 40 kg) with pneumonia requiring supplemental oxygen

® Renal impairment: no dosage adjustment but caution use in e-GFR < 30 mU/min

Body weight LD (Day 1) MD(Day 2 - 5)
3.5 kg to less than 40 kg
5 mg/kg 2.5 mg/kg
200 mg 100 mg




Remdesivir:
Special population
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Remdesivir: special population ‘\ ;’

® SBECD containing 3 g/vial

® occurred in rats at the maximum dose of 3000 mg/kg, which is approximately 50-fold
greater than the SBECD dose typically administered in man, as well as higher than
exposure during a 5-10 days course of remdesivir.

® SBECD is dialyzable (46% removed by an ~4-hour dialysis session)

® CRRT: no dosage adjustment

Does Remdesivir induced-AKI ?

Does Remdesivir safe for renal impairment patient ?

Nephrol Dial Transplant. 2012 Mar;27(3):1207-12. Crit Care 2015; 19(1): 32. J Pharm Sci. 2010 Aug;99(8):3291-301.



Does it induced-AKI ?

Preprints are preliminary reports that have not undergone peer review
6 Research Sq uare They should not be considered conclusive, used to inform clinical practice,
or referenced by the media as validated information

Whether Remdesivir Increases the Risk of Acute Kidney Injury (AKI)
in Patients with COVID-19: A Systematic Review and Meta-Analysis

Zhenjian Xu
Sun Yat-Sen University

Table 3
Results of meta-analysis of the incidence of AKl in COVID-19 patients
Study COVID-19 Proportion/OR  Study heterogeneity

natiante Nn

The pooled estimated incidence of AKl in all hospitalized COVID-19 Sgﬁm o p P . Deggers

) test
patients was 12.0% (95% Cl 9.0%-15.0%)
value)
The incidence of AKl in all hospitalization 18 15135 0.12 0.19 17 98% < 0.73
COVID-19 patients 0.01
(0.09-0.15)
The incidence of AKI in hospitalization 5 981 0.06 0.70 4 86% < n<10
COVID-19 patients using Remdesivir 0.01
(0.03-0.13)

0%  0.44 <10
The incidence of AKl in hospitalized COVID-19 patients using Remgdesivir was b ne

6% (95% Cl 3%-13%)

® The incidence of AKI was
associated with the age,
disease severity and race
of patients.

® Remdesivir treatment do
not increase the risk of AKI
in COVID-19 patients
showing OR 0.80 (95% Cl
0.44-1.46, P>0.05).

Zhenjian X, Ying T, Qiuyan H, Sha F, Xia%ei L, Baojuan
L, et al. BMC Nephrology. 2021.



Does it safe for renal impairment patient ?

Z:i:lez Renal function during remdesivir therapy in patients with Safety Of Remdesivir in Patients With Acute }.') Check forupdates
cms:n;: at KDIGO Semm creatinine cp:::.::?n Serum credtinine at Kidney Injury or CKD

odmission, AKl befom iniiationof  mmdesivir complefionwithin 48
Cose  mgddl stage remdesivir, mgddl  thempy, mg/dl  trs of therapy, mg/dl

Sayali Thakare', Chintan Gandhi', Tulsi Modi', Sreyashi Bose', Satarupa Deb’,

3 66 3 mdnms a\dn'fss mf’f:' . . ‘] . ‘| . . 1 . . ‘| . . .‘| . . .‘]
a 15.6 3 Ondiohsis  On diolsis On dialysis Nikhil Saxena’, Abhinav Katyal', Ankita Patil’, Sunil Patil’, Atim Pajai’, Divya Bajpai’ and
6 1.7 3 On dialysis On dialysis On dialysis® TUkaram Jamale1
7 8.0 3 On dialysis On dialysis Dacth®
8 79 3 On dialysis Decth® Docth” 'Department of Nephrology, Seth Gordhandas Sunderdas Medical College and King Edward Memorial Hospital, Mumbai, India
10 6.1 3 On dialysis Daoth® Dach”
11 35 3 4.5 =7 2
12 73 3 2.9 27 25 Safety From 46 Patients, Renal diagnoses
14 55 3 4 37 = L) X X
15 82 3 Ondoheis  Ondidyss’ Do’ ®*  Transient behavioral changes were noted in 5 cases were ESRD in 16 (34.7%) and AKl in
16 57 3 59 55 4
. . 30 (65.2%%) patients.

ooz 2 2 )7 ®  Acute gout was observed in 1 patient ( 6%) p

' e o e , , , . o The median number of days
o G = ®* Liver function remained stable in 28 (60.9%) cases. 3 4

' ' ' . from hospital admission to
23 11.8 3 On dialysi On dialysi Dadh” . .
AT T e e e (6.5%) patients were found to have newly occurring , N
- e : s s 4 starting remdesivir was 5 days
27 90 3 (ndksis  Ondiohsis  On diohsi grade 1 elevations of AST/ALT during therapy. (range 1-26 days)
30 87 3 On dialysis On dialysis On dialysis ’
2 20 2 20 17 14 ® No patient had a severe rise in AST/ALT >5 times ®  The median duration of
33 6.0 3 On dialysis On dialysis On dialysis
g; j? 2 m;‘;’ﬁ* 0"2‘2"“3 ““;“’]"’s the upper limit of normal follow-up was 15.5 days
38 110 3 On diolysis On dialysis On dialysis ° : e : (rance 6-81 days).
% 95 3 oo ondmes on e No renal function abnormalities attributable to drug S y
41 73 3 On dialysis On dialysis On dialysis
42 1.4 1 179 19 15 were observed ,
a 47 3 n diolysis On dialysis On dialysis 7
45 115 3 ndihsis___Ondiahsis On dialysis Thakare S, Gandhi C, Modi T, Bose S, Deb S, Saxena N, et al. Kidney Int Rep. 2021;6(1):206-10.




Remdesivir: special population

Compassionate use of remdesivir in children with COVID-19

Ana Méndez-Echevarria' () - Antonio Pérez-Martinez” - Luis Gonzalez del Valle® - Maria Fatima Ara” «
Susana Melendo” - Marta Ruiz de Valbuena® - Jose Luis Vazquez-Martinez” - Antonio Morales-Martinez® -
Agustin Remesal® - Kinga Amalia Sandor-Bajusz'® - Fernando Cabafas'' + Cristina Calvo'

Received: 30 May 2020 /Revised: S November 2020 /Accepted: 11 November 2020
(© Springer-Verlag GmbH Germany, part of Springer Nature 2020

Abstract

Children represent a minonty of total COVID- 19 cases, but studies have reported severe disease and death in pediatric patients.
Remdesivir (RDV) has recently demonstrated promising results in adults with COVID-19, but few data have been reported to
date in children.

A nationwide multicenter observational study was conducted on children with confirned SARS-CoV-2 receiving compas-
sionate treatment with RDV in Spain. Eight patients were included m the study, four infants and four older children [median age
5 years old: IQR 4 months—11.6 years old]. Half of them had complex underlying medical condiions, and the rest were mostly
infants (3/4). Six out of eight children needed Pediatnc Intensive Care Unit Admission. No RDV -related adverse outcomes were
observed in our patients. Seven have reached successful clinical outcome, but one patient with serious clinical status died due to
complications. However, she received RDV very late after the first COVID- 19 symptom.

Conclusions: In our cohort, most of the patients achieved successtul clinical outcome, without observing adverse events.
Chnical tnals of RDV therapy for children with COVID-19 are urgently needed. to assess the safety, tolerability, efficacy, and
pharmacokinetics of RDV in children, as this could be an effective treatment in severe cases.

No RDV-related adverse outcomes
were observed in our patients.

7 have reached successful clinical
outcome

but 1 patient with serious clinical
status died due to complications.
However, she received RDV very late

after the first COVID-19 symptom

Eur J Pediatr. 2020 Nov 16:1-6.



Remdesivir: special population

Clinical Infectious Diseases B
HIDNT hivm n
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Compassionate Use of Remdesivir in Pregnant Women
With Severe Coronavirus Disease 2019

Richard M. Burwick,' Sigal Yawetz.** Kathryn E. Stephenson,** Ai-Ris Y. Collier,™* Pritha Sen,** Brian G. Blackbum.” E. Milunka Kojic,’ Adi Hirshberg"
Jose F. Suarez” Magdalena E. Sobieszczyk,” Kristen M. Marks," Shawn Mazur" Cecilia Big.” Oriol Manue).” Gregory Morlin," Suzanne J. Rose,”
Mariam Nagi,' llona T. Goldfarb,** Adam DeZure," Laura Telep,” Susanna K. Tan,” Yang Zhao," Tom Hahambis,™ Jason Hindman,™

Anand P. Chokkalingam,™ Christoph Carter," Moupali Das,™ Anu 0. Osinusi," Dizna M. Brainard,™ Tilly A. Varughese,” Olga Kovalenko,”

Matthew D. Sims,™ Samit Desai,” Geeta Swamy,™ Jeanne S. Sheffield,” Rebecca Zash,** and William R. Short®

Cedfars Simai Medicn| Centay, Tbatetrics and Gynacolegy, Lot Angeies, California, USA, ‘Fu;lmm and Wiomen's Hozpital, Degaartment of Medicine, Boston, Massachuses, USA “Hanvard
Mestical Schord, Boston, Massschusatte, USA, “Beth brasl Dasconess Medical Centar, Baston, Massachusstts, USA Massachussts General Hogdsl, Batton, Massachusairs, USA, “Stanfoed
Unieeesity, Stanford, Caldoemia, LISA Mot Sinsi Momingsise and Meant Sings West, New York, New York, USA Peesiman School of Medicine, University of Pennsyivania, Philadeliphia
Penrsyhenia, USA, "Columbia University New Yook, New York, USA, "Wt Comell MasSicine. Maw York, New York, USA, “'NewYork FresbyterisnWest| Comell Masicsl Cemes, New York
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Carclina, USA, and *' Jutres Hopkins Medicre, Baltimere, Maryled, USA

Background. Remdesivir is efficacious for severe coronavirus disease 2019 (COVID-19) in adults, but data in pregnant women
are limited. We describe outcomes in the first 86 pregnant women with severe COVID-19 who were treated with remdesivir.

Methods. 'The reported data span 21 March to 16 June 2020 for hospitalized pregnant women with polymerase chain reac-
tion-confirmed severe acute respiratory syndrome coronavirus 2 infection and room air oxygen saturation £94% whose clinicians
requested remdesivir through the compassionate use program. The intended remdesivir treatment course was 10 days (200 mg on
day 1, followed by 100 mg for days 2-10, given intravenously).

Results. Nincteen of 86 women delivered before their first dose and were reclassified as immediate “postpartum” (median post-
partum day 1 [range, 0-3]). At baseline, 40% of pregnant women (median gestational age, 28 weeks) required invasive ventilation,
in contrast to 95% of postpartum women (median gestational age at delivery 30 weeks). By day 28 of follow-up, the level of oxygen
requirement decreased in 96% and 89% of pregnant and postpartum women, respectively. Among pregnant women, 93% of those on
mechanical ventilation were extubated, 93% recovered, and 90% were discharged. Among postpartum women, 89% were extubated,
89% recovered, and 84% were discharged. Remdesivir was well tolerated, with a low incidence of serious adverse events (AEs) (16%).
Most AEs were related to pregnancy and underlying disease; most laboratory abnormalities were grade 1 or 2. There was | maternal
death attributed to underlying discase and no neonatal deaths.

Conclusions. Among 86 pregnant and postpartum women with severe COVID-19 who received compassionate-use remdesivir,
recovery rates were high, with a low rate of serious AEs.

At baseline, 40% of pregnant women
(median gestational age, 28 weeks) required
invasive ventilation, in contrast to 95% of
postpartum women (median gestational age
at delivery 30 weeks).

By day 28 of follow-up, the level of oxygen
requirement decreased in 96% and 89% of
pregnant and postpartum women,
respectively.

Low incidence of serious adverse events

(AEs) (16%)

Clin Infect Dis. 2020 Oct 8:Ciaald66.



Remdaesivir:
special population

Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Characteristic
Age —yr

Male sex — no. (%)

ic group — no. (%) 7

The NEW ENGLAND

JOURNAL of MEDICINE

1 Indian or Alaska Native

African American

Remdesivir for the Treatment of Covid-19 — Final Report

ESTABLISHED IN 1812 NOVEMBER 5, 2020 VOL. 383 NO.19

Latino — no, (%)

J.H. Beigel, K.M. Tomashek, L.E. Dodd, A.K. Mehta, B.S. Zingman, A.C. Kalil, E. Hohmann, H.Y. Chu, (lQR) ffom symptom onset to randomization — dayS:::
A. Luetkemeyer, S. Kline, D. Lopez de Castilla, R.W. Finberg, K. Dierberg, V. Tapson, L. Hsieh, T.F. Patterson, : : Iy
R. Paredes, D.A. Sweeney, W.R. Short, G. Touloumi, D.C. Lye, N. Ohmagari, M. Oh, G.M. Ruiz-Palacios, »tlﬂg CO"dlthﬂS == Na. /to‘al no. (%)-!—

I. Benfield, G. Fitkenheuer, M.G. Kortepeter, R.L. Atmar, C.B. Creech, J. Lundgren, A.G. Babiker, S. Pett,
).D. Neaton, T.H. Burgess, T. Bonnett, M. Green, M. Makowski, A. Osinusi, S. Nayak, and H.C. Lane,

for the ACTT-1 Study Group Members®

W

Two or more
Coexisting conditions — no./total no, (%)
Type 2 diabetes
Hypertension
Obesity
Score on ordinal scale — no. (%)

4. Hospitalized, not requiring supplemental oxygen, requiring
ongoing medical care (Covid-19-related or otherwise)

5. Hospitalized, requiring supplemental oxygen

6. Hospitalized, receiving noninvasive ventilation or high-flow
oxygen devices

7. Hospitalized, receiving invasive mechanical ventilation or ECMO

Baseline score missing

All
(N=1062)

58.9+15.0
634 (64.4)

7(0.7)
135 (12.7)
226 (21.3)
566 (53.3)
250 (23.5)
9 (6-12)

194/1048 (18.5)
275/1048 (26.2)
579/1048 (55.2)

322/1051 (30.6)
533/1051 (50.7)
476/1049 (45.4)

138 (13.0)

435 (41.0)
193 (18.2)

285 (26.8)
11 (1.0)

Remdesivir
(N=541)

58.6=14.6

352 (65.1)

4(0.7)
79 (14.6)
109 (20.1)
279 (51.6)
134 (24.8)
9 (6-12)

97/531 (18.3)
138/531 (26.0)
296/531 (55.7)

164/532 (30.8)
269/532 (50.6)
242/531 (45.6)

75 (13.9)

232 (42.9)
95 (17.6)

131 {24.2)
8 {1.5)

Placebo
(N=521)

59.2:15.4
332 (63.7)

3 (0.6)
56 (10.7)
117 (22.5)
287 (55.1)
116 (22.3)
9 (7-13)

97/517 (18.8)
137/517 (26.5)
283517 (54.7)

158/519 (30.4)
264/519 (50.9)
234/518 {45.2)

63 (12.1)

203 (39.0)
98 (18.8)

154 (29.6)
3 (0.6)




Remdesivir: Administration

IV only, not use IM

reconstitution in SWFI 19 mU/vial

Dilution: 0.9 % NSS 250 ml, IV infusion 30-120 min [Max conc. 2 mg/ml]

After reconstitution, the total storage time before administration should not exceed 4 hours at room temperature or 24 hours

at refrigerated temperature (2°C to 8°C)

Table 1: Recommended Dilution Instructions Using Reconstituted Remdesivir for Injection

Lyophilized Powder

Remdesivir dose 0.9% sodium Volume of saline to | Required volume of
chloride infusion be withdrawn and reconstituted
bag volume to be discarded from Remdesivir for
used 0.9% sodium injection
chloride infusion
bag
200 mg 250 mL 40 mL 40 mL (2 x 20 mL)
(2 vials) 100 mL 40 mL 40 mL (2 x 20 mL)
100 mg 250 mL 20 mL 20 mL
(1 vial) 100 mL 20 mL 20 mL
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Remdesivir: Dls

COMMENTARY
What Do We Know About Remdesivir Drug Interactions?

Katherine Yang'*

Citatiore Cn Transd Sci (20204 13, 842-844; doc! |

Clin Transl Sci. 2020 Sep;13(5):842-844.

Table 1 Pubilished guidance regarding remdesivie metabolism and drug-drug miteractions

Date published or
Sowrce Website updated Conclumions and recommendations
McCraary et al ™ SIDP  hips.ddoi org/ 10 10800y March 23, 2020 "There @ o reason 10 beleve that any significant drug INeractons
ofaan 05 between ramdasivir and CYPIAL inhibitorns of indutsrs are Thady”
Liverpoot Drug hps Swww cowdtl-arugl Aprd 9, 2020 Varicanazoke no clincally significant eierachion sxpsctad,
Intaraction Geoup™ nteractions org Rifampain, carhamazepne, phanytoin: Potantial decraased
auposars of jromdasivr], These dnugs should not be
co-admimtersd.
Sanders of al™ htpsci'dot.ong/40.100t/ Aprl 13, 2020 Not a sgrsficant inducerfinhibitor of CYP erzymes. monitar with
Jaenn 2020 6019 strang Inducsrinhnon
NIH COVID- haps Heovid19irsatmeantgad Aprd 21, 2020 FADY levals sre uniinely to ba markedly alterad by CYP2CH CYP208,
19 Traatmant elinas rvh gov or CYP3A4 enzymes, or by P-gp or QATP drug transportens. It may
Gudelines™ be adminatered with weak 1o moderats mducers or with strong
rinbitors of CYP4s0, OATP, or P.gp.
Strong nduction of P.gp i expectad to modestly reduce RDV
lovels. The chnecal relevance of lower ROV kyels is urknown, The
uta of ROV with known inducens of P-gp (9.9, nfampsy i not
PROOMIMmencad
Fact Sheat for Haalth httpa.www fda gowmadia May 3, 2020 Dvug-drug interaction trials of remdasivir and other concormtant
Care Providers Marssa/downioas medcations have nct been conduciad i humans. i vatro,
Emargency Use remdesivir is 3 substrate for dnug maetaboinng enzymes CYP2CE,
Authorization CYP206, and CYPIAQ, and is 8 subistiraie for DAPTIBT ard
of Ramdasive P-gp tranaporiars. In witro, remdasive 8 an inhibaor of CYPIAL,
{35-5734)" DATPIB1, OATP1ES, BSEP. MAPY, and NTCP. The cinical

redavanca of @98 i WO 299a54mants has not Désn astablshad 32




Remdesivir: ADRs monitoring

®* Anaphylaxis reaction
® nausea, anemia, AKI, pyrexia, hyperglycemia, elevated ALT, ASL
® Hepatitis: LFTs (discontinue when ALT = 5 or ALT elevated + clinical)

®* BUN, Serum creatinine (e-GFR)

Monitor LFTs and RFTs daily

Before and after start of tx.



FAVIPIRAVIR



Agrawal U, et al. Med J Armed Forces India. 2020 Oct; 76(4): 370-376.

approved for influenza in Japan (stockpiling against influenza pandemics)

Ebola virus outbreak initiated in West Africa 9 9

. Ital
approved for treatment of novel influenza 4

in China w
. g . audi
available for use in Thailand (emergency) Asrabia UAE

approved for treatment of mild and moderate
COVID-19 in India (emergency)

. Approved for clinical trial

approved for treatment of in-hospital COVID-19 in Russia ‘ Include in treatment guideline

(emergency) ‘ Comercial lunch

imeline of approval and distribution of favipiravir use




INFLUENZA ANTIVIRAL AGENT

AVIGAN Tablets 200mg |

Favipiravir Tablets

LTSN TS A

"Eavipi vir%gglets 200 mg
Eavints FAVIVIR

f HETERD
:h’ * HENLTrcane

J—

ks,

F"ﬂ,"‘- P9t m
i oy

e ¢
Fably, g D 20mg

Zhejiang Hisun Pharmaceutical Co., Ltd.

Avigan® 200 mg
Film-coated tablet
Fujiflim, Japan

Favilavir® 200 mg

(HISUN), China

Favivir® 200 mg tablet
Hetero healthcare, India
FabiFlu® 200 mg tablet

Glenmark Pharmaceuticals,
India

Avifavir ® 200 mg tablet
ChemRar, Russia
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Chemical structure of favipiravir (T-705).
Formula : CtH,FN;0,

IUPAC name: 6-fluoro-3-hydroxy-2-
pyrazinecarboxamide

0
Pyrazine analogue
Purine analogue (Guanosine) /"' NH
O HO <N | 4‘\
B N NH,

Fujifilm’s Toyama Chemical Co.,

Ltd. 2014 F N
by NH,

S sl ot Guanosine
N OH

favipiravir (T-705)
MW=157.1 g/mol

logP 0.25

37
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Mechanism of action

O
Once incorporated into host cells, favipiravir undergoes phosphoribosylation and
F N further phosphorylation to become favipiravir-RTP, which blocks viral RNA-
R NH, dependent RNA-polymerase (RdRp). Inhibit viral replication / transcription
/
N OH Adsorptiord Penetration %‘ .Q
Uncoating Replication ""»
Favipiravir (Prodrug) “» :-:\
L TN

-

Assembly
N \[ ICONHz Inc N.__CONH;,

orporation "
O =3 OH N”oH T I
HO

N ribosylation
e NH N A0 n__conw; Phospho- F_N._CONH; v
; . \[ I % g g g \E I
HO-P-0-P-0-P-0 N"0
/ FIN\ CONH, _\(—7/ & S On _W @
e b o a
HO” “N” “OH HO  ©OH
N OH I e | Fa\vgravnr-RMP I Favipiravir-RTP
“ Active form
OH OH Inactive form
T-1105 T-1106

Favipiravir ribofuranosyl-5’-triphosphate

Furuta Y, et al. Proc Jpn Acad Ser B Phys Biol Sci. 2017;93(7):449-463. 25

Du, Y.-X. and Chen, X.=P. (2020), Clin. Pharmacol. Ther., 108: 242-247.



In vitro activity to SARS-CoV-2

Pharmacodynamics o e E6celd

N
o

CC.,>400 o =
® Possible mechanism of the interaction of favipiravir- RTP with RdRp 6 % si>6.46 " S
= 0
molecule - T T am—_— sl ‘§
. T 30- 30 X,
® misincorporated in a nascent viral RNA, or it may act by binding to conserved = 2 0.
- S PSR o SO B I
polymerase domains - : ¢ =
-30 ' ' -30
® virucidal drug. (uncertain for SARS-CoV2) R t b e
Favipiravir [uM]
® Favipiravir inhibited proliferation of RNA viruses but not of DNA viruses 61.88 umol/L =9.721 pg/ml
® Favipiravir-RTP (1000 Umol/L) no inhibitory effect on & human DNA 1200 EC.=0.77 -120
polymerase, 9-13% inhibitory effect on ,B 11-49% inhibitory effect on ~ § 907 si>129.7 90 &5
= 60+ L 60 .Q
y B | il s <
T 304 - 30 9_<_
— &) 0
® Broad spectrum antiviral of RNA viruses: Influenza, Ebola, bunyavirus, & 0o g o F
filovirus, West Nile virus, yellow fever virus, foot-and-mouth-disease i b . . [
. t 0.1 1 10 100
VIrus ete. Remdesivir [uM]

Furuta v, et al. Proc Jpn Acad Ser B Phys Biol Sci. 2017;93(7):449-463.

Wang, M.. et al. Cell Res 30, 269-271 (2020) 11. .
AVIGAN® (favipiravir) 200 mg [prescribing information]. Tokyo, Japan: Toyama Chemical Co Ltd; January 2017.



Pharmacokinetics

O AO,H,0 o
Bioavailability 94% —
H OH

Cmax 2 hr (afer single dose)

t1/2 2-5.5 hours NN a0, H,O Xy
| = |

Protein binding 54% % e

Albumin 65% i

(X1-acid glycoprotein 6.5%

Low volume distribution 10-20 L

Metabolism * Aldehyde oxydase (AO), inhibit AO activity in concentration-dependent and time-dependent manners (self inhibitor)

® Increasing in T-705/T-705M1 facilitate the cellular uptake and trapping of favipiravir in the tissue by gradient

® repeated doses indicates obvious nonlinear pharmacokinetics over time and over a range of doses, continuous
administration decrease in drug concentration

® Xanthine oxydase

® >>> inactive oxidative metabolite T-705M1

®* rapid excretion of favipiravir by the liver in mice

® Itis not metabolized by the cytochrome P450 system, but inhibits one of its components (CYP2C8)

Excretion Favipiravir is mainly renally excreted (90.5%), of which the majority exists as M1 (82.0-92.4%)

Agrawal U, et al. Med J Armed Forces India. 2020 Oct; 76(4): 370-376.
Du, Y.-X. and Chen, X.-P. (2020), Clin. Pharmacol. Ther., 108: 242-247.



Clinical trials

China

Chen, C, et al., Favipiravir
versus Arbidol for COVID-
19: A Randomized Clinical
Trial. medRxiv, 2020: p.
2020.03.17.20037432.
prospective, open-label
multi- centric trial RCT 1:1
(n=240)

clinically confirmed COVID-19

aged 18 years or older
initial symptoms were
within 12 days
Diagnosed as COVID-19
pneumonia.

(PCR pos 46% in
favipiravir gr. , 38% in
arbidol gr.)

(mostly mod clinical)
Exclude

ALT/AST (>6x upper limit
of normal range) or with
chronic liver disease
(cirrhosis at grade Child-
Pugh Q)

pregnancy

umifenovir (Arbidol) (200 mg
thrice a day)

favipiravir (1600 mg twice daily
followed by 600 mg twice daily)
for 7 days (extendable to 10
days)

clinical recovery rate at day 7 did not differ
significantly (61.21% for favipiravir vs 51.67% for
umifenovir, 95% Cl: 0.0305 to 0.2213, p = 0.1396)
Post hoc: favipiravir-treated patients showed a
trend toward clinical improvement at day 7 among
those with moderate COVID-19 (71.43% vs 55.86%,
95% Cl: 0.0271 to 0.2843, P 1/4 0.0199) and earlier
resolution of fever and cough (p < 0.0001)
auxiliary oxygen therapy or noninvasive
mechanical ventilation did not differ

Mild side effect
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Clinical trials

China

Cai Q, et al. Engineering
(Beijing) 2020;6(10):1192-
1198.

open-labeled
nonrandomized study

before-after controlled

nasopharyngeal swabs
positive for SARs-CoV-2
disease onset <7 days
past 7 days and mild-
moderate disease
(aged 16-74)

(normal LFT at

baselinne)

favipiravir (day 1: 1600 mg twice
daily; days 2e14: 600 mg twice
daily)

LPV/r (day 1-14: 400/100 twice
daily)

Both groups received interferon-
alpha (5 million units twice

daily) by nasal inhalation.

Significant viral clearance on Day 14 median time
4 d (IQR 2.5-9) vs 11 d (IQR: 8-13), P < 0.001
Significant change in CT scan on Day 14 after

treatment 91.43% versus 62.22% , P = 0.004

100

- —— FPV
- %~ LPVIRTV

80

60

1
s o]

Cumulative positive rate (%)

40 -
20
0 T
0 4 8 12 16
Time (d)

No. of patients
at risk
FPV 35 15 9 4 2
LPV/IRTV 45 38 28 20 12

Fig. 3. Kaplan-Meier survival curves for the length of time until viral clearance for
both kinds of antiviral therapy (P < 0.001).
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Clinical trials

Japan
Investigator-initiated,
individually randomized,
open-label trial

Doi, Y., et al,, A

Prospective, Randomized,

Open-Label Trial of Early
versus Late Favipiravir
Therapy in Hospitalized
Patients with COVID-19.
Antimicrobial Agents and
Chemotherapy, 2020.
64(12): p. e01897-20.

55 hospitals

89 patient

age of 16 years or older, ® Early FPV use (within 6 days) ® Viral clearance by day 6 was achieved in 66.7% vs
inpatient status, 56.1% aHR 1.42; 95% C| 0.76 to 2.62
positive RT-PCR for SARS- ® 30 patient who has fever on dayl. Defervescence
CoV-2 collected within 2.1 days (95% (I, 1.421 to 2.846) in the early
14 days treatment group and 3.2 days (95% Cl, 2.390 to
ECOG performance 3.918)
status of 0 or 1
Exclude severe hepatic 1.00 p—— — L 10| —— —— Early treatment
. % 2 o ~ — Late treatment 5 ¥ o ! — = latetreatment
disease, need for 2% ox g8 © |
5 oF | 2@ s |
0 g 25 a3 050 |
dialysis, pregnancy £5 o £2 e SN
% : ze 02 Adjusted HR* = 1.880; 95%C] =E|_|_t
§§ 0.25 3 0.00 | Generalized Wilcoxon p value = 0.048
Sea Adjus’(ecli HR* = 1.416; 95%Cl = 0.764-2.623 1 2 3 4 5 6
0.00 | Generalized Wilcoxon p value = 0.308 ' Tiiié fromm randoffilzation (days)
1 2 3 5 6 Early treatment 16 16 9 5 3 2
Time from randomization (days) LSt LEatnent a L4 ] E = 2
Early treatment 36 36 27 21 15 FIG 3 Time to defervescence (<37.5°C) among the intention-to-treat population. Only those with
Late treatment 33 33 29 19 16 temperatures of =37.5°C on day 1 are included. *, HR is adjusted for age and days between collection

FIG 2 Viral clearance by day 6 among the infected intention-to-treat population. *

and days between collection of the SARS-CoV-2-positive specimen and enrollment

of the SARS-CoV-2-positive specimen and enrollment

, HR is adjusted for age
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Clinical trials

°_c..___°o

Russia ®* PCR-confirmed COVID-19 ® AVIFAVIR 1600 mg BID on Day 1 ® viral clearance in 62.5% within 4 days similar in both
Phase II/1ll clinical trial ®* >18yo followed by 600 mg BID on Days 2- dosing regimens

lvashchenko, AA., et al., ® Non-pregnant woman 14 (1600/600 mg)

AVIFAVIR for Treatment of ¢ AVIFAVIR 1800 mg BID on Day 1

Patients with Moderate COVID- followed by 800 mg BID on Days 2-

19: Interim Results of a Phase 14 (1800/800 mg)

IIZ1l Multicenter Randomized ® Standardof care : HCQ or CQ 759%,

Clinical Trial. Clin Infect Dis, LPV/r 5%

2020.

1:1:1
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Clinical trials

Japan ®* Al severity COVID-19 more than 90 percent of cases,
Japanese observational study favipiravir was administered at a
group dose of 1800 mg orally on day 1

followed by 800 mg¢ twice daily on
subsequent days

® median duration of therapy was 11
days

® no control arm

Rates of clinical improvement at 7 and 14 days/
mortality rate

Mild 73.8% and 87.8% / 5.1%

Moderate 66.6% and 84.5%/ 12.7%

Severe 40.1% and 60.3% /31.7%
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Clinical trials

Retrospective observational
study

Rattanaumpawan, P., et al,,
Real-world Experience with
Favipiravir for Treatment of
COVID-19 in Thailand: Results

from a Multicenter

Observational Study. medRxiv,

2020: p. 2020.06.24.20133249.

hospitalized adult patients
247 COVID-19 patients, 63
(23.0%) received 1 dose of
favipiravir

27.0% required an O2-nasal
cannula

9.5% required non-invasive
ventilation and/or high-flow
O2-therapy

6.4% required invasive
mechanical ventilation
and/or ECMO

Median baseline NEWS2
score was 5(0-16)

Age 22-85

CKD 6.4%

Chronic liver disease 4.8%

Thai CPG March-May 2020

1600 mg twice daily on Day 1,
followed by 600 mg¢ twice daily on
Days 2-5

21 BMI > 35 kg/m2

Jul 1: 60 me/ke/day wusliTuas 2
e

TumDL: 20 me/kg/day wudliriuay 2
e

maximal loading dose of 3000 mg¢
twice daily on Day 1 and a
maintenance dose of 1200 mg
twice daily on Days 2-9 were safely

used in a previous Ebola study

chloroquine-based agent (98.4%) , a

protease inhibitor (96.8%),
azithromycin (49.2%), steroid
(12.7%) or tocilizumab (6.4%)

P

The Day-7 clinical improvement rate

66.7%[53.7-78.0%] in all patients

92.5%[75.7%-99.1%] in patients who did not require O2-
supplementation

47.2%[0.4%-64.5%] in patients who required O2-
supplementation

No life-threatening adverse events were identified

The 28-day mortality rate was 4.8%.

Multivariate analysis revealed three poor prognostic
factors for Day-7 clinical improvement

older age [0.94 (0.89-0.99); p=0.04],

higher baseline NEWS2 score [0.64 (0.47-0.88); p=0.006],
lower favipiravir loading dose ( 45 mg/kg/day) [0.04
(0.005-0.4); p=0.006].
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Overview of IDSA COVID-19 Treatment Guidelines
Version 3.5.1 — December 2, 2020

Setting and severity of illness

Ambulatory care: mild-to-

Hospitalized: mild-to-

Hospitalized: severe but non-

o, P

critical di:

moderate disease moderate disease without critical disease (spO2 <94% on (e.g., in ICU needing MV, or
need for suppl. oxygen room air) septic shock, ECMO)
1 Hydroxy- Recommend against use Recommend against use Recommend against use
chloroquine A DDHO DOBO DOHO
(HCQ)*
2 HCQ* + Recommend against use Recommend against use Recommend against use
T " SB00 SB00 SB00
3 Lopinavir + NA Recommend against use Recommend against use Recommend against use
ritonavir DDDO SDDO DDDO
4-6 Corticosteroids Suggest against use Suggest use Recommend use
@©O00 SDDO SDDO
NA R: If dexamethasone is R: If dexamethasone is
unavailable, equivalent total unavailable, equivalent total
daily doses of alternative daily doses of alternative
glucocorticoids may be used.** | glucocorticoids may be used.**
7 Tocilizumab Suggest against routine use Suggest against routine use Suggest against routine use
NA
Sele) SDOO @GDO0O
8 Convalescent Recommended only in the Recommended only in the Recommended only in the
plasma NA context of a clinical trial context of a clinical trial context of a clinical trial
(knowledge gap) (knowledge gap) (knowledge gap)
9-11 | Remdesivir Suggest against routine use Suggest use Suggest use
ool SDOO SDDO
R: In patients on mechanical R: For consideration in
NA ventilation or ECMO, the contingency or crisis capacity
duration of treatment is 10 settings (i.e., limited remdesivir
days. supply): Remdesivir appears to
demonstrate the most benefit
in those with severe COVID-19
on supplemental oxygen rather
than in patients on mechanical
ventilation or ECMO.
12 Famotidine Suggests against use except in | Suggests against use except in | Suggests against use except in
NA a clinical trial a clinical trial a clinical trial
13 Bamlanivimab Suggest against routine use
R: In patients at increased risk***
bamlanivimab is a reasonable
treatment option if, after NA NA NA
informed decision-making, the
patient puts a high value on the
uncertain benefits and a low
value on uncertain adverse
events.

NA: not applicable/not reviewed; MV: mechanical ventilation; ECMO: extracorporeal membrane oxygenation; R: remark; AE: adverse events

*Chloroquine is considered to be class equivalent to hydroxychloroquine.

**Dexamethasone 6 mg IV or PO for 10 days (or until discharge) or equivalent glucocorticoid dose may be substituted if dexamethasone unavailable. Equivalent

total daily doses of alternative glucocorticoids to dexamethasone 6 mg daily are methylprednisolone 32 mg and prednisone 40 mg.

***Ppatients at increased risk, see EUA at https://www.fda.gov/media/143603/download
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Ongoing Clinical trials
S O = S

double-blind, placebo- outpatients Favipiravir for 2 weeks reducing symptoms and viral
controlled trial shedding

Researchers at Stanford

Medicine in the US

ltalian Pharmaceuticals Agency
AIFA

AL Outpatient treatments for COVID-19, Benefit of early effective treatment
coupled with an effective vaccine, * improvement of patient outcomes
would have significant implications
for the ability to end this pandemic.

® prevention of hospitalizations
® prevention of the chronic sequelae of infection
® prevention of transmission by shortening the period

of infectiousness.
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Kim, P.S., S.W. Read, and A.S. Fauci, Therapy for Early COVID-19: A Critical Need. JAMA, 2020. 324(21): p. 2149-2150.



Dosage regimen

Thai Gl 7 Dec 2020 Thai Gl 28 Jan 2021

Fuil 1: 1600 me (8 i) Juaz 2 As:
Fusioun: 600 me (3 uin) Tuay 2 A%

Al BI\/\I 35 kg/m?

Fufl 1: 60 mg/ke/day wudlniuay 2 ﬂ’%’j\‘i
TUsoN: 20 me/ke/day wuslniuay 2 A%4
°h

$ufl 1: 30 me/kg/dose Suaz 2 A%s
AN 10 mg/ke/dose May 2 A%

$ufl 1: 1800 mg (9 1in) Juay 2 mq
Jusioan: 800 mg (4 1flp) Tuag 2 A%

1%

Eianga >90 Alandy
Fufl 1: 2,400 me (12 iin) Juag 2 mq
MUABUN: 1,000 mg (5 3in) Yuay 2 m?q
AN

$ufl 1: 60 me/kg/dose Suaz 2 ASs
1NN 20 mg/ke/dose gy 2 A%y
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Dosage regimen

Table 1. Favipiravir (FPV) dosing regimens used in various viral infections in humans presented in the best documented clinical trials.

¢ E bOla dose based on preCU N ical Type of Viral Diseases FPV Dosage References
: : Low-dose regimen:
StUd I€S ShOW| ﬂg the ta rget Day 1: 2000 mg (1000 mg twice a day)
. . - Day 2-5: 800 400 icead
concentrations needed to inhibit v Hig}ff‘fo(se eaimene ) [20]
. Treatment of uncomplicated influenza Dav 1: 2400 1200 wi d
th S E bo la VIIus EC5 O: 67 mM (-J Kl Studies before drug registration Dae;yz_& 1603151{((; (800r§1gg tv\,lfciz d?;))
trial the predicted target Day 1: 3600 mg (1800 mg twice a day) 21]
Day 2-5: 1600 mg (800 mg twice a day)
concentrations could not be Day 1: 3600 mg (1800 mg twice a day) ’
h . d h PK d . Day 2-5: 1600 mg (800 mg twice a day) [22]
achieved wnhen Stu |eS) Th d FPV dose for infl . Day 1: 3200 mg (1600 mg twice a day) 19
e approve ose for influenza in Japan Day 2-5: 1200 mg (600 mg twice a day) [19]
¢ |ﬂﬂue Nza EC5 O: O . 48 mM Treatment of severe influenza patients Day 1: 3200 mg (1600 mg twice a day) 23
(combination therapy FPV and oseltamivir) Day 2-5: 1200 mg (600 mg twice a day) [23]
* SARS-CoV-2 EC50: 61.88 _ Adults
Day 1: 6000 mg ((first dose: 2400 mg; second dose (8 h
Lo o . . after the first dose): 2400 mg; third dose (8 h after the
® it is difficult to ascertain the basis second dose) 1200 mg. 4]
. Treatment of Ebola virus disease (EVD) Day 2-10: 2400 mg'(1200 mg twice a day)
on which the current dose Children:
The dose was adapted according to body weight
Day 1: 1600 mg (800 mg twice a day)
Subsequent days, ranging from 3 to 11 days: 1200 mg [25]

(600 mg twice a day) until discharge, transfer, or death
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Dosage regimen

Table 1. Favipiravir (FPV) dosing regimens used in various viral infections in humans presented in the best documented clinical trials.

¢ E bOla dose based on preCU N ical Type of Viral Diseases FPV Dosage References
: : Low-dose regimen:
StUd I€S ShOW| ﬂg the ta rget Day 1: 2000 mg (1000 mg twice a day)
. . - Day 2-5: 800 400 icead
concentrations needed to inhibit v Hig}ff‘fo(se eaimene ) [20]
. Treatment of uncomplicated influenza Dav 1: 2400 1200 wi d
th S E bo la VIIus EC5 O: 67 mM (-J Kl Studies before drug registration Dae;yz_& 1603151{((; (800r§1gg tv\,lfciz d?;))
trial the predicted target Day 1: 3600 mg (1800 mg twice a day) 21]
Day 2-5: 1600 mg (800 mg twice a day)
concentrations could not be Day 1: 3600 mg (1800 mg twice a day) ’
h . d h PK d . Day 2-5: 1600 mg (800 mg twice a day) [22]
achieved wnhen Stu |eS) Th d FPV dose for infl . Day 1: 3200 mg (1600 mg twice a day) 19
e approve ose for influenza in Japan Day 2-5: 1200 mg (600 mg twice a day) [19]
¢ |ﬂﬂue Nza EC5 O: O . 48 mM Treatment of severe influenza patients Day 1: 3200 mg (1600 mg twice a day) 23
(combination therapy FPV and oseltamivir) Day 2-5: 1200 mg (600 mg twice a day) [23]
* SARS-CoV-2 EC50: 61.88 _ Adults
Day 1: 6000 mg ((first dose: 2400 mg; second dose (8 h
Lo o . . after the first dose): 2400 mg; third dose (8 h after the
® it is difficult to ascertain the basis second dose) 1200 mg. 4]
. Treatment of Ebola virus disease (EVD) Day 2-10: 2400 mg'(1200 mg twice a day)
on which the current dose Children:
The dose was adapted according to body weight
Day 1: 1600 mg (800 mg twice a day)
Subsequent days, ranging from 3 to 11 days: 1200 mg [25]

(600 mg twice a day) until discharge, transfer, or death
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Dosage regimen

® Ebola dose based on preclinical
studies showing the target
concentrations needed to inhibit
the Ebola virus EC50: 67 mM (JIK
trial the predicted target
concentrations could not be
achieved when PK studies)

® Influenza EC50: 0.48 mM
® SARS-CoV-2 EC50: 61.88

® it is difficult to ascertain the basis
on which the current dose

Agrawal U, et al. Med J Armed Forces India. 2020 Oct; 76(4): 370-376.
tagocka R, et al. J Clin Med. 2021 Jan 13;10(2):273.

Table 1. Favipiravir (FPV) dosing regimens used in various viral infections in humans presented in the best documented clinical trials.

Type of Viral Diseases

FPV Dosage

References

Treatment of COVID-19 patients

Day 1: 3200 mg (1600 mg twice a day)
Day 2-10: 1200 mg (600 mg twice a day)

[26]

Day 1: 3200 mg (1600 mg twice a day)
Day 2-14: 1200 mg (600 mg twice a day) plus interferon
(IFN)-« by aerosol inhalation twice daily

[27]

Day 1: 3600 mg (1800 mg twice a day)
Day 2-14: 1600 mg (800 mg twice a day) plus standard
supportive care

Day 1: 3600 mg (1800 mg twice a day)
Day 2 for a total of up to 19 doses over 10 days; 1600 mg
(800 mg twice a day)

[28]

[29]

The first dose was 1600 mg or 2200 mg orally, followed
by 600 mg each time, three times a day, and the duration
of administration was not more than 14 days.

[30]

Day 1: 3200 mg (1600 mg twice a day)
Day 2-14: 1200 mg (600 mg twice a day) or
Day 1: 3600 mg (1800 mg twice a day)
Day 2-14: 1600 mg (800 mg twice a day)

[31]
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Nasogastric
tube

Oesophagus

Stomach

® Favipiravir (Toyama Chemical, 200-mg
tablets that can be crushed and mixed
with liquid) was given orally.
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Critically Il Patients

e P: Critically ill patients with PCR confirmed COVID-19 who were
admitted to the ICU on mechanical ventilation and administered FPV
tablets

* 1,600 mg of FPV twice on day 1, followed by 600 mg twice daily from
day 2 today 5

* The suspensions were prepared by dissolving FPV tablets in water at
55°C. The administration procedure was followed as instructed by the
manufacturer and stability was confirmed.

Irie K, et al. Clin Transl Sci. 2020 Sep;13(5):880-885.



Age

Sex

BMI

Patient 1

Patient 2

Patient 3

Patient 4

Patient 5
Patient 6
Patient 7

78

76

66
41
66

Female

Male

Female

Male

Male
Male
Male

25.1

NE

NE

27.6
29.9
NE

Clinical status after starting FPV with body temperature and PaO,/FiO,

Day 1 Day 2 Day 3 Day 4 Day 5 Day 7 Day 14

6 (37.4°C, 150)° 6 (37.7°C, 169) 6 (37.1°C, 193) 6 (37.7°C, 231) 4 (37.7°C, 299) 4 (36.9°C, 254) 3 (36.7°C, NE)
6 (38.0°C, 171) 6 (37.9°C, 166) 6 (37.0°C, 164) 6 (37.4°C, 175) 6 (38.4°C, 210) 6 (38.5°C, 201) 6 (37.6°C, 277)
6 (39.0°C, 134) 6 (38.7°C, 156) 6 (39.2°C, 178) 6 (38.9°C, 169) 6 (38.1°C, 154) 6 (37.7°C, 150) 6 (36.8°C, 150)
4 (39.5°C, 143) 6 (38.9°C, 190) 6 (38.5°C, 227) 6 (38.6°C, 214) 6 (39.2°C, 196) 6 (38.5°C, 264) 3 (36.6°C, NE)
4 (39.2°C, 115) 6 (39.3°C, 152) 6 (39.7°C, 140) 6 (38.7°C, 178) 6 (39.0°C, 235) 6 (39.7°C, 113) 6 (38.4°C, 198)
6 (38.6°C, 89) 6 (38.2°C, 210) 6 (38.9°C, 134) 6 (39.5°C, 74) 6 (39.8°C, 77) 6 (38.6°C, 124) 4 (37.4°C, 214)
6 (38.8°C, 113) 6 (39.8°C, 130) 6 (39.2°C, 99) 6 (38.2°C, 124) 6 (38.3°C, 109) 6 (38.0°C, 106) 6 (40.0°C, 232)

Clinical status (seven-category ordinal scale); (1) non-hospitalization, no limitation of activities; (2) non-hospitalization, limitation of activities; (3) hospitaliza-
tion, not-required oxygen; (4) hospitalization, required oxygen by mask or nasal prongs; (5) hospitalization, required noninvasive ventilation and/or high-flow
oxygen; (6) hospitalization, required oxygen (invasive) and/or extracorporeal membrane oxygenation; and (7) death.

ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; COVID-19, coronavirus disease 2019; FPV, favipiravir; NE, not evalu-
ated; SCr, serum creatinine.

4Days from COVID-19 diagnosis, Hospitalization, or admission to intensive care unit up to FPV initiation.

®Best score of clinical status (highest body temperature, lowest Pa0O,/FiO,) at each day.

Irie K, et al. Clin Transl Sci. 2020 Sep;13(5):880-885.55



* FPV trough (after 12 hours) concentration in healthy subjects was 20—60 pg/mL

Table 2 Favipiravir serum concentration in severely ill patients with COVID-19

FPV concentration, pg/mL

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10
600 600 600 600 600 600
1,600mg 1,600mg 600 mg 600 mg 600mg 600mg 600mg 600 mg 600mg 600mg 600mg mg 600mg mg 600mg mg 600mg mg mg mg
Patient 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.7 NA NA NA
(8 hours) (11 hours) (11 hours) (12 hours) (10 hours) (11 hours) (10 hours)
Patient 2 2.5 1.2 <1.0 <1.0 <1.0 NA NA NA NA NA
(8 hours) (12 hours) (11 hours) (11 hours) (9 hours)
Patient 3 3.9 5.5 1.7 2.4 3 NA NA NA NA NA
(10 hours) (12 hours) (11 hours) (10 hours) (9 hours)
Patient 45.6, 38.8, 17.4,16.8 8.8 583 2.4 NA NA NA NA NA
42 34.0
(8,9, (10, (13 hours) (9 hours) (11 hours)
10 hours) 10.3 hours)
Patient 41.6 25.8 5.6 <1.0 2.8,<1.0 <1.0 NA NA NA NA NA
5 (6 hours) (6 hours) (11 hours) (11 hours) (5, (10 hours)
11 hours)
Patient 6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
(12 hours) (11 hours) (11 hours) (11 hours) (11 hours) (11 hours) (12 hours) (10 hours) (12 hours) (12 hours)
Patient 7 <1.0 23 3 <1.0 <1.0,<1.0 <1.0 NA NA NA NA NA
(1 hours) (9 hours) (12 hours) (10 hours) (10, (11 hours)
12 hours)

() indicates blood sampling time after administration.
CQOVID-19, coronavirus disease 2019; FPV, favipiravir; NA, not applicable.
2FPV (1,600 mg) was taken twice orally on day 1.

Irie K, et al. Clin Transl Sci. 2020 Sep;13(5):880-885.

half-maximal effective concentration (9.7 pg/mL) 56



Critically Il Patients

® OQutcome

® 1 of 7 patients (14.3%) showed improvement and was weaned from mechanical
ventilation 7 days after starting FPV.

® 3 of 7 patients (42.9%) improved and were weaned from mechanical ventilation
after 14 days

® 2 patients (28.6%) did not require oxygenation after 14 days.

®* Mild aspartate aminotransferase increase was observed in patient 5 as an adverse
event related to FPV, but multiple other drugs were suspected to cause this
event.

Irie K, et al. Clin Transl Sci. 2020 Sep;13(5):880-885.



Renal dysfunction

® In the global phase Ill study, no patients with eGFR < 30 mL/min were included
®* No PK data about the group of patients with eGFR 50-80 mL/ min

® CKD : no data, Plasma concentrations are increased around 1.3-2.5 fold in patients with renal
insufficiency

® Phase Il trial (not COVID-19) rate of ADR 43.4% in mild renal impairment, 30.3% normal renal function

® ESRD : no data possibility of adverse events caused by accumulation of M1 should be considered,
favipiravir increases uric acid levels in urine, which should be further investigated in patients with

renal impairment

® PD: no data

Marra, F., Smolders, E.J., El-Sherif, O. et al. Recommendations for Dosing of Repurposed COVID-19 Medications in Patients
with Renal and Hepatic Impairment. Drugs R D (2020).

Kodhi E, et al. CEN Case Rep. 2021 Feb; 10(1): 126-131



Renal dysfunction

® IHD : clinical data is lacking regarding clearance by dialysis.
® molecular weight 157 Da

®* PB 54%

*Vd ~20 L

® >>>suggesting that dialysis would eliminate

® case report 1 : 3600 mg loading dose followed by 1600 mg administered orally
daily in two divided doses >> effective, no documented side effect

Kodhi E, et al. CEN Case Rep. 2021 Feb; 10(1): 12652131



Renal dysfunction

hemodialysis

® Case report 2

intubation 1800 mg twice a day

* A 72-year-old man, IHD 2-3 %: 800 mg twice a day
® half-maximal effective g 20
concentration of favipiravir g .
against SARS-CoV-2 infection :
is 9.7 g/mL, but blood z :
concentrations after day 9 ig h
were all below this level £ o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 days

0.0 0.0 0.0 0.0 48 52 8.0 23 51 51 57 6.8 64 45 25 58 3.0
Favipiravir serum concentration (ug/mL)

® sudden clinical deterioration

. Figure 1. Blood concentrations of favipiravir. Hemodialysis was performed on days 3, 6, 11, 13, and 17. Abbreviation: PCR, poly-
and died merase chain reaction.

Hiral D, et al AJKD Vol 772021



CRRT

Probability of
E C Vl O drug removal
High CRRT removal High ECMO removal
- - Drugs with low to moderate PB, l - Drugs with log P> 2, PB > 70%
ok
= Vd, MW
: - Darunavir
- Favipiravir
2 Pemdacivie ’ Moderate ECMO removal
" Déxaméthasone - Drugs with log P < 1, PB < 70%, or log P 1-2 and PB 30-70%
o [ or log P> 2 and PB < 30%
3 , : - Azithromycin
= Not significant CRRT removal - Chloroquine/Hydroxychloroquine
- Drugs with high PB, Vd, MW - Dexamethasone
z ; - Lopinavir
- Azithromycin - Remdesivir
- Chloroquine - Ritonavir
- Darunavir '
g - Hydroxychloroquine Minimal ECMO removal
3 - Lopinavir - Drugs with log P < 1, PB < 30%
'-E |- Ritonavir - Favipiravir
—

Figure 1. Probability of drug removal via extracorporeal therapy based on physicochemical properties and
pharmacokinetic variables. CRRT = continuous renal replacement therapy, ECMO = extracorporeal membrane
oxygenation, MW = molecular weight, PB = protein binding, Vd = volume of distribution.

Chaijamorn, W., et al., Antiviral Dosing Modification for Coronavirus Disease 2019—-Infected Patients Receiving Extracorporeal Therapy. Critical Care 4,
Explorations, 2020. 2(10): p. e0242.



Favipiravir dose for CRRT

Case report 62-year-old man BW 67 kg
Diagnosis influenza virus type A pneumonia
Multi-organ failure with ARDS and cardiomyopathy

4th day of ICU admission the patient developed AKI (eGFR

<20 ml/min/1.73 m2) necessitating CVVH

Favipiravir 1,800 mg orally twice daily on day 1 followed

by 400 mg orally twice daily for 4 days

Table 1. Pharmacokinetic parameters of favipiravir

Route Time D, mg C . ug/ml AUC, ugeh/ml t . h t, h CL/F, I/h V. [F I
Healthy volunteers [2]

Oral First day 400 16.59 39.41 0.25-0.75 1.6 10.15 23.4
Oral First day 1,600 59.43 397.79 0.5-1.5 4.6 4.02 26.7
Oral First day 2,400 92.17 1,297.56 0.75-3 4.5 1.85 12.0
Oral Steady state 400 BID 30.56 193.69 0.5-2 4.5 2.07 13.4
Oral Steady state 600 BID 61.50 470.53 0.5-1.5 5.8 1.28 10.7
Patient case

Oral Steady state 400 BID 4.43 8.90 0.21 1.28 4495 83.17

Healthy volunteers t _ data presented as lowest and highest value within the group. AUC, area under the curve; BID, twice daily, C__, maximum plasma concentration; D,
dose; t .. time to maximum plasma concentration; t, ,, elimination half-life; CL/F, apparent total clearance after oral administration; V [F, apparent volume of distribution.

Favié LM, et al. Pharmacokinetics of favipiravir during continuous venovenous haemofiltration in a critically ill patient62

with influenza. Antivir Ther. 2018;23(5):457-461.



TABLE 2. Drug Dosing Suggestions of Selected Antiviral Agents of Coronavirus Disease 2019
Infection Treatment for Critically 1ll Patients Receiving Continuous Renal Replacement
Therapy and Extracorporeal Membrane Oxygenation

Literature-Based Dosing

Regimens (2, 20, 21)

Extracorporeal Membrane
Oxygenation

Azithromycin

Chloroquine

Darunavir

Dexamethasone

Favipiravir

Hydroxychloroquine

Lopinavir

Remdesivir

Ritonavir

500mg on day 1 followed by
250mg/d for the next 4 d

500mg q 12hr x 7 d
600 mg g 12 hr with ritonavir

6mg daily x 10 d

1,600mg g 12hr on day 1 followed
by 600mg g 12hr x 7-10d

400mg q 12hr on day 1 followed by
200mg g 12hr x 5d or 200mg q
8hrx 10d

400mg q 12hr x 14 d with ritonavir

200mg IV loading dose, then
100mg IV daily for 5-10d

100mg g 12hrx 14 d

No dosage adjustment necessary

No dosage adjustment necessary

No dosage adjustment necessary

May increase daily dose by 110%

No dosage adjustment necessary
and may increase when high
volume CRRT is required

No dosage adjustment necessary

No dosage adjustment necessary

No dosage adjustment necessary
and may increase when high
volume CRRT is required

No dosage adjustment necessary

No dosage adjustment necessary

Increased dosage may be required

Increased dosage may be required and
may increase up to 800mg q 12 hr

Increased dosage may be required

No dosage adjustment necessary

Increased dosage may be required

Increased dosage may be required

Increased dosage may be required

Increased dosage may be required

CRRT = continuous renal replacement therapy.

Chaijamorn, W., et al., Antiviral Dosing Modification for Coronavirus Disease 2019-Infected Patients Receiving
Extracorporeal Therapy. Critical Care Explorations, 2020. 2(10): p. e0242.
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Liver dysfunction

® There was a roughly 2.1 fold rise and 6.3 fold rise in the Cmax and AUC,
respectively, when favipiravir was given to patients with severe liver
dysfunction (Child-Pugh classification C) compared to healthy
participants, which warrants a cautious use of favipiravir in patients with

liver dysfunction.



Neonate

Children 0-1 mo

e mssransleen favipiravir lufthedinoratiesnd 12 ey
dosnniswamneules aldehyde oxidase Alalunis
metabolize favipiravir Sslslamysal  nfiarusidusody
o favipiravir Tugflhenguil yaansymensumddosnsany
Foawazuszlevinagldsuiugiunases

Bouazza N, et al. Favipiravir for children with Ebola. Lancet. 2015;385(9968):603—-604.

Infant

1 mo-1yr
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Pregnancy

® Early embryonic deaths [rats] and teratogenicity [monkeys, mice, rats and rabbits] have been
observed in animal studies with exposure levels similar to or lower than the clinical
exposure.

®* When administering AVIGAN to women of child-bearing potential, confirm a negative pregnancy test
result before starting the treatment. Explain fully the risks and instruct thoroughly to use most effective
contraceptive methods with her partner during and for 7 days after the end of the treatment

® AVIGAN is distributed in sperm the drug to male patients, explain fully the risks and instruct thoroughly
to use most effective contraceptive methods in sexual intercourse during and for 7 days after the end

of the treatment (men must wear a condom). In addition, instruct not to have sexual intercourse with
pregnant women

QA

* $71U398UUU Randomized controlled trial mulwmimmﬂauﬂﬁvmﬂiﬂamLﬂﬂLLavm_mqmmaaﬂm
Twumauamﬂ%aﬂumﬁﬂmmmwﬁv?ﬁﬂiﬂammmfgmﬂm

AVIGAN® (favipiravir) 200 mg [prescribing information]. Tokyo, Japan: Toyama Chemical Co Ltd; January 2017.



N3k favipiravir TURIAIATIANIUATLULYT Thai CGP 28 Jan 2021

Y

Embryonic period (weeks)

Y

Fetal period (weeks) —————4~—> Full term

1 | 2

Period of dividing
zygote, implantation,
and bilaminar embryo

Heart Eye

4 5 6

Teeth
Eye
Heart 4

Arm
Leg

7

» Indicates common site of action of teratogen
|

8 9

Externall genitalia

Brain

20-38

38

Central nervous system

Usually not Exiomalgeritala
<«— susceptible to —>
teratogen
Prenatal death Major morphologic abnormalities Physiologic defects and

minor morphologic abnormalities

Source: Bertram G. Katzung:

Basic & Clinical Pharmacology, Fourteenth Edition
Copyright © McGraw-Hill Education. All rights reserved.
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luffifivondniauuazdodluoaniauine
Wity
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Lactation

* stop lactating while administering AVIGAN

* (The major metabolite of AVIGAN, a hydroxylated form, was found to
be distributed in breast milk.)



Adverse drug reaction

>1%

05-<1%

<05%

Hypersensitivity Rash Eczemag, pruritus
Hepatic AST (GOT) increased, Blood ALP increased, blood
ALT (GPT) increased bilirubin increased
y-GTPincreased
Gastrointastinal Diarrhoea Nausea, Abdominal discomfort,
vomiting, duodenal uicer, haematochezia,
abdominal gastritic
pain

Hemetologic

Neutrophil count
decreased, white blood
cell count decreased

Glucose urine
present

White blood cell count increasad
reticulocyte count decreased,
monocyte increased

Metabolic disordars

Blood urie acid increased

Blood potassium dacreased

4.79%),
Blooc triglycerides
increased
Respiratory Asthma, oropharyngeal pain,
rhinitis, nasopharyngitis
Others CPK increased. blood urine present,

tonsil polyp, pigmentation, dysgeusia,
bruise, vision blurred, eye pain, vertigo,

Fig. 3 — Figure depicting adverse effects of favipiravir (source: Fabiflu monograph).
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Table 2 Adverse Drug Events Suspected to Be Caused by 2:;:t|:dney ad : E:g;;
Favipiravir, as Reported in the WHO Database (N=93) Asthenia I (1.07)
Atrial fibrillation I (1.07)

Adverse Drug Events Frequency Bronchospasm | (1.07)
Colitis | (1.07)

Intentional product use issue 65 (69.89) Cough | (1.07)
Hepatic enzyme increased 22 (23.66) Cystic fibrosis 1 (1.07)
- Death | (1.07)

Nausea and Vomiting 13 (13.98) Dizziness | (1.07)
Tachycardia 9 (968) Dyspnoea I (1.07)
Diarrhoea 7 (7.52) Hemorrhage 1 (1.07)
. Hair color changes I (1.07)
Electrocardiogram QT prolonged 5 (5.37) Hepatic function abnormal | (1.07)
Headache 5 (537) Hyperglycaemia I (1.07)
Pruritus 5 (5.37) Hypersensitivity I (1.07)
Hypertension I (1.07)

Rash > (5'37) Leukopenia I (1.07)
Er'ythema 4 (430) Muscle contractions involuntary I (1.07)
Hepatotoxicity 4 (430) Musculoskeletal pain I (1.07)
. Nail discoloration I (1.07)
Thrombocytopenia 4 (4.30) Palpitations | (1.07)
Bradycardia 3 (3.22) Purpura | (1.07)
Abdominal pain 2 (2.15) Pyrexia I (1.07)
Respiratory distress I (1.07

Abdominal pain upper 2 (2.15) Rhazdomyzlysis | E|-07;
Constipation 2 (2.15) Seizure | (1.07)
Hypotension 2 (2.15) Syncope I (1.07)
Urticaria I (1.07

Rash maculopapular 2 (2.15) Vaseulitis | E|-07;
Anemia 2 (2-|5) Visual impairment I (1.07)

Kaur RJ, et al. Infect Drug Resist. 2020;13:4427-4438




Table 1. Summary of the characteristics of all studies identified as providing evidence of the safety of the use of favipiravir in humans. Trials are organised
into those phase 2 and 3 studies reporting safety data, trials with further safety evidence, studies for which results were inaccessible (grey)
and ongoing trials (blue)

32 studies; 1200 mg per day ()

Author (Date)
Disease n PYFU comparison Study type Further findings on FPV
o 8
- % Chen etal. (6) Chenet al. (2020) COVID-19 236 6.47 Umifenovir Open label RCT China M uric acid
3
%2
17
g .?a’ Cai et al. (8) Cai et al.(2020) COVID-19 80 2.19 LPV/r Open |abel China
— Inpublished
g ;':" US213B/316/317 (Correspondence Influenza 2547  146.54 Placebo Phase 3 RCT USA 1 uric acid
g € npublished USA, Chile, NZ,
: 8. NCT01068912 (15) Influenza 518 7.10 Placebo Dose ranging study Peru, SA P uric acid
3 JP205 (14) PMDA Japan) Influenza 160 2.19 Oseltamivir Phase 2 Japan M total AE P GI AE
2 inpublished Japan, Korea,
o JPKT312 (14) PMDA Japan Influenza 758 10.38 Oseltamivir Phase 3 Taiwan A uric acid
Wang et al. (9) Wang et al. (2019)  Influenza 168 12.89 Oseltamivir Mixed Regimen China + Japan
QT study (10) Kumagai et al.(2015) Healthy 56 0.31 Placebo Phase 1 Japan
JP101 (14) PMDA Japan Healthy 48 0.13 Placebo Phase 1 Japan M triglycerides PCCK
JP102 (14) PMDA \pal Healthy 12 0.23 None Phase 1 Japan P lymphocytes Pbilirubin T TGs
JP103 (14) PMDA Japan) Healthy 24 0.46 Placebo Phase 1 Japan Puric acid PTGs PCCK
JP104 (14) (PMDA Japan) Healthy 16 0.04 Placebo Phase 1 Japan JCCK MTGs
JP106 (14) 1".'  ypan) Healthy 16 0.22 Placebo Phase 1 Japan M uric acid
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Author (Date)

Source) Disease n PYFU comparison Further findings on FPV
JP107 (14) ” : . Healthy 16 0.22 Placebo Phase 1 Japan J albumin
JP108 (14) ;.‘-‘,\4‘ ‘ ‘ ) Healthy 10 0.68 None Phase 1 Japan M uric acid
JP109 (14) ‘ 1‘. Healthy 10 0.47 Oseltamivir Phase 1 Japan
JP110 (14) v Healthy 24 0.07 None Phase 1 Japan D bilirubin TAPTT
JP111 (14) . Healthy 12 0.23 Placebo Phase 1 Japan ™ uric acid
JP114 (14) :f"""jv'»”'!';‘ Healthy 16 0.61 None Phase 1 Japan JCCK
JP115 (14) \ A) Healthy 68 2.61 Placebo Phase 1 Japan
JP313 (14) Influenza 16 0.22 None Phase 3 open label Japan M uric acid
US105 (14) fﬂ:. Healthy 116 1.59 Placebo Phase 1 USA
US101/2 (14) PARGA Jspazi] Healthy 48 0.3 Placebo Phase 1 USA
US103 (10) | Healthy 16 0.22 Placebo Phase 1 USA
US103b (10) Healthy 32 0.44 Placebo Phase 1 USA P uric acid
Kerber etal.(11) | -”"'.4' rl: ' Ebola 163 13.40 None Observational Guinea Distorted by baseline organ dysfunction
Bai et al. (12) Bai et al.(2016) Ebola 124 10.19 None Case series Sierra Leone Distorted by baseline organ dysfunction
JIKI Trial (13) Sissiko et a/.(2016) Ebola 99 2.44 None Phase 2 - single arm Guinea Distorted by baseline organ dysfunction
Fever Study \ nce) Fever 23 Standard care Single arm Japan
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Table 2. Summary of the safety data extracted from the six phase 2 and 3 controlled studies with adverse event reporting. Extracted data for six reported safety endpoints is displayed for each included study

Grade 1-4 AE
Favipiravir Comparator
Disease Events Events
STUDY /Drugs PYFU /Total (%) [Total (%)
COVID -19
Chen et al. (6) FPV vs 6.47 37/116 (31.9) 28/120 (23.3)
Umifenovir
Caietal.(8) gpgverpyye 219 4/35 (11.4) |  25/45 (55.6)
US2138/316/317 (2021) ppy pinopo 147 | 419/1653 (25.3) | 227/894 (25.4)
NCT01068912 (15) ppu e ooy, 7-10 | 114/321 (355) | 80/197 (40.6)
Influenza
JP205 (14)  FPVvs  2.19 42/107 (39.9) 23/53 (43.4)
Oseltamivir
Influenza
JPKT312 (14) FPV vs 10.38 | 120/378 (31.7) 96/380 (25.3)
Oseltamivir

Total (Average)

736/2610 (28.2) 479/1689 (28.4)

23/2138

DcAE

Favipiravir

Comparator

Events
[Total (%)

Events
[Total (%)

18/1653 (1.1) 10/894 (1.1)
3/107 (2.8) 2/53 (3.8)
2/378 (0.5) 4/380 (1.1)

(1.1)  16/1327 (1.2)

SAE

Favipiravir

Events
[Total (%)

5/1653 (0.3)

2/321 (0.6)

2/107 (1.9)

1/378 (0.3)

10/2459 (0.4)

Comparator

Events

[Total

4/894

1/197

0/53

1/380

6/1524

(%)

(0.4)

(0.5)

(0.0)

(0.3)

(0.4)

Gl AE

Favipiravir Comparator

Events Events
[Total (%) [Total (%)
16/116 (13.8) 14/120 (11.7)
2/35 (5.7) 16/45 (35.6)
122/1653 (7.4) 75/894 (8.4)
39/321 (12.1) 34/197 (17.3)
20/107 (18.7) 14/53 (26.4)
29/378 (7.7) 42/380 (11.1)

228/2610 (8.7) 195/1689 (11.5)

LFT elevations

Favipiravir Comparator

Events

[Total (%)

Events

[Total (%)

9/116 (7.8) 12/120 (10.0)
31/1653 (1.9) 11/894 (1.2)
3/321 (0.9) 6/197 (3.0)

43/2090 (2.1) 29/1211 (2.4)

Uric acid elevations

Favipiravir Comparator
Events Events
[Total (%) [Total (%)
16/116 (13.8) 3/120 (2.5)
10/321  (3.1) 5/197 (2.5)
21/378 (5.6) 1/380 (0.3)

47/815 (5.8) 9/697 (1.3)

AE: adverse events; DcAE: discontinuations due to adverse events; SAE: serious adverse events; Gl: gastrointestinal; FPV: favipiravir; LFT: liver function tests; LPV/r: lopinavir /ritonavir; PYFU: person-years-of-follow-up.

Serious ADEs were more common among those aged 64 and above than those aged below 64 (48% vs 26%, respectively)
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Drug interaction

® Inhibited irreversibly AO in a dose and time dependent manner
® Inhibited CYP2C8 in a dose dependent manner
® no inhibitory activity to XO

®* Weakly inhibited :
« CYP1A2, 2C9, 2C19, 2D6, 2E1 and 3A4 {active drug}
« CYP1AZ2, 2C8, 2C9, 2C19, 2D6, 2E1 and 3A4 {hydroxylated metabolite}



Drug interactions

* Favipiravir insilasuannysvaiulneaniuniseulsi aldehyde oxidase (AO) wagiursdiuiiuauugnIn
HuneUlel xanthine oxidase (XO) lufinsivasuaninlagniu CYPA50 walininuaniisalun1sduds
CYP2C8 ag AO 99995 NNISANOUATAIEITEWINE LU

* nslusiuiven Paracetamol vinlszAU81 Paracetamol WNTU Lugtvuinen Paracetamol iy 3 nsu
PO

® Pyrazinamide: Concomitant use of pyrazinamide with favipiravif increases the levels of uric acid.
Luaqmﬂmmi@mm uric acid ﬂéJULﬂﬂJGUUVWIE]ﬁU’JEJVLG] LLﬁw‘\JIU’JEJEﬂLﬂ’Wl LUZUINITRANIUTZAY uric acid

® Repaglinide: Favipiravir inhibits the metabolism of repaglinide through the CYP2C8 pathway, thus
increasing its potential to cause toxicity (hypoglycemia, headache, increase incidence of upper
respiratory tract infections, etc). Cautious concomitant use is recommended.

* Theophylline: Theophylline increases the blood levels of favipiravir and adverse reactions to
favipiravir may occur.

® Famciclovir, sulindac: Efficacy of these drugs may be reduced when coadministered with favipiravir.

® Acyclovir: Acyclovir may delay the conversion of favipiravir into the active moiety, thus reducing its
antiviral efficacy.



Table 2 Inhibition of drugs and xenobiotics on human AO at 50 uM and the IC_, values

Percentage of control activity IC, (HM)
Drug Indication or use (mean + SD) (mean * SE)
Raloxifene Antiosteoporotic <1.0 0.0029 £ 0.0003
Perphenazine Antipsychotic 1.2+0.2 0.033 £0.011
Thioridazine Antipsychotic 7.1+3.9 0.16 £ 0.07
Menadione Prothrombogenic 41+0.5 0.20 £ 0.04
Trifluoperazine Antipsychotic 8.0x1.9 0.24 £0.08
Amitriptyline Antidepressant 9.4+47 0.26 + 0.07
Estradiol Estrogen 7.4 +3.3 Potential Interaction
Felodipine Antihypertensive/anti-anginal 7.0+ 5.4
Clomipramine Antidepressant 18+ 6 Favipiravir
Loratadine Antihistaminic 7.3tx1.4
Promethazine Antipsychotic 10+ 3
Chlorpromazine Antipsychotic 3.1+25 Cimetidine
Ethinyl estradiol Oral contraceptive 6.2+8.1
Norclomipramine Antidepressant 11+£2 Quality of Evidence: Very Low
Amodiaquine Antimalarial 11 +£3 Summary:
Nortriptyline Antidepressant 7.5+ 0.7

Du, Y.-X. and Chen, X.-P. (2020), Clin. Pharmacol. Ther., 108: 242-247.

Coadministration has not been studied. Cimetidine is primarily eliminated by
the kidneys. Favipiravir is metabolised by aldehyde oxidase and cimetidine is
known to inhibit this enzyme in vitro and to affect some aldehyde oxidase
substrates in vivo. However, the clinical relevance of aldehyde oxidase
inhibition for favipiravir remains to be established. Absorption of favipiravir is
unlikely to be influenced by changes in gastric pH.

Description:

(See Summary) 76



Back to the case...



Case: A 70 year-old Thai woman

* {hevdilnen 01y 70 U (@unsolsTinUssdriuldnuund)
® TBW 94.5 kg , Ht 146 cm BMI 44.3 kg/m?

* lsaneuia 1 (9-15/1/64)

* CC: ﬁﬁﬂ:ﬁlﬁaﬁuﬂ a9 lo diaung ﬁ‘fwaﬂﬂ

* HPI:

* 9 days PTA duiagAfidu confirmed case COVID-19
* 1 day PTA Aulsanas

® Underlying disease
® T2DM (Last HbA1C 6.8%)
® DLP
® HT
® ESRD (urine output 200-300 ml/day)



Case: A 70 year-old Thai female

® 9/1/64
® Lab

® DTX 27%, BUN 58, Scr 6.4 (baseline 3.6), Na 135, Cl 110, K 4.86, Ca 6.3, PO4 4.6, Alb 4.3, TB
0.2, DB 0.1, SGOT 30, SGPT 15, ALP 82

® Hb 10.2, Hct 30, WBC 7600 N 50%, L 6.4%, plt 221,000, INR 1.14
* Nasopharyngeal swab for SARS-Co-V, PCR positive

® 10/1/64

® CXR: reticular infiltration, cardiomegaly

® Echo EF 70%



Leading question from case study

® Does she need to receive and antiviral ? Which one ?



mslit FPV anelu 4 u Builedeiian high flow oxysenation,

Symptomatic COVID-19 , ) , o
invasive ventilator, ICU admission, death

without pneumonia and

anUsuahsalan
no risk factors for severe disease mslﬁ'usnﬁauﬁ;ﬁﬂwﬁmmwﬁﬂ nansanli FPV °lup§17i flannsunn
wsedilunnau
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with risk factors for severe disease 2. COPD, chronic lung disease
or having co-morbidity or mild 3. CKD
pneumonia 4. Cardiovascular disease,
congenital heart disease
Pneumonia with hypoxia (resting S
. . 6. Uncontrolled DM
O2 saturation <96 % or exercise- . . )
: : " Corticosteroid 7. Obesity BW > 90 kg
induced hypoxemia positive 8. Cirrhosis
(decreasing of SpO2 23%) or 9.  Immunocompromised
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Drug dosing in obese adults

 BMI can be used as a guide and clinicians should start to reconsider drug dosing
in patients with a BMI over 30

* Vd is important for determining the loading dose (LD)

* Hydrophilic drugs typically remain in extracellular fluid and their Vd correlates with lean
mass, should not be significantly influenced by excess adipose tissue

* Lipophilic drugs volume of distribution is more likely to correlate with total body weight.

* Drugs with a large volume of distribution often require loading doses followed by a constant
dose rate to maintain steady-state plasma concentrations. Steady- state concentrations are

dependent on drug clearance.
* CLis important to determine the maintenance dose

* Clearance is correlated to lean rather than adipose weight as adipose tissue has little
metabolic activity.

Barras M, Legg A. Drug dosing in obese adults. Aust Prescr. 2017;40(5):189-%5293.
doi:10.18773/austprescr.2017.053



Lean : adipose weight ratio 4:1 3:2

Adipose weight
40%)

Adipose weight
(20%)

ybi1am Apoq |ejoL

Lean weight

(60%)

Lean weight

(80%)

Total body weight

Normal weight Obese (excess adipose weight 20-40%) .



Body size descriptors used to calculate drug doses

Total body weight Lean body weight | Adjusted body Body surface area | Ideal body weight

weight

Issue to be ® we cannot assume that a 150 *
consider kg patient eliminates a drug
twice as fast as a 75 kg
® Arbitrary dose reductions or °

‘caps’ are used to avoid these
toxicities, but if too low can
result in sub-therapeutic
exposure and treatment

failure. *

reflects the weight of
all ‘non-fat” body
components
contributes to
approximately 99%
of a drug’s clearance
it is useful for guiding
dosing in obesity

Cheymol’s fomula

Lean body weight (kg)®

males

females

Barras M, Legg A. Drug dosing in obese adults. Aust Prescr. 2017;40(5):189-193. doi:10.18773/austprescr.2017.053

mainly used for
aminoglycosides

It was developed to
account for adipose
tissue, which does
not affect drug

clearance.

9270 x TBW (kg)

6680 + 216 x BMI (kg/m?)

9270 x TBW (k9)

8780 + 244 x BMI (kg/m?)

function of weight
and height and has
been shown to
correlate with
cardiac output,
blood volume and
renal function

it is controversial in
patients at extremes
of size because it
does not account for
varying body
compositions \
‘capped’ (commonly
at

2 m2) potentially
resulting in sub-

therapeutic

® developed for

insurance purposes

not for drug dosing

® does not consider

body composition

® generally, results in

under-dosing
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Leading question from case study

In case of disease progression after the treatment of favipiravir,
what we should do next ?



Case: A 70 year-old Thai female

® 10/1/64 on O2 canula 3 LPM (SpO2 100%)

® Favipiravir (200) 8 tabs po g 12 h x 2 doses then 3 tabs po g 12 h (plan for 10 days)

® Dexamethasone 6 mg iv OD (10-14/1/64) then dexamethasone 10 mg iv g 8 h (14/1/64)
® On CVWH 12-13/1/64

® Ceftriaxone 2 g iv OD + azithromycin 250 mg 2 tabs po ac OD (11-13/1/64)

® 13/1/64 on mask with bag (SpO2 92-95%)>>HFNC FiO2 1.0 Flow 60 LPM

® 14/1/64 on ETT No 7.0 depth 22 cm PEEP due to ARDS Ventilator volume A/C RR 32 TV 350 flow 50
PEEP 18 FiO2 0.9 fentanyl (10:1) iv 10 ml/h , Midazolam (1:2) iv 4 ml/h, Cisatracurium (1:2) iv 8 ml/h

® Step up to meropenem 1 ¢iv g 8 h x 3 dose then 1 ¢iv g 24 h (14-15/1/64)



Case: A 70 year-old Thai female

* 14/1/64 (lsane1una 1) Remdesivir 200 mg iv OD x1 dose

* desinlianeuia 2

® Remdesivir 100 mg +NSS 100 mliv dripin 1 h

® Meropenem 500 mg + NSS 50 mliv dripin 3¢ g 24 h

®* Dexamethasone

® V/S BT 35.5, BP 140/67, EIV1VT QTc 409

* LAB:

® Hb 9.3, Hct 28.3, MCV 91, WBC 9420, N 92.2, L 5.4, Plt 232,000, INR 1.13

® BUN 74, Scr 3.8, TB 0.2, DB 0.1, SGOT 23, SGPT 14, Alb 3.3, Ca 7.5, PO4 5.7, Na 139, K 4.4, Cl104,
HCO3 20

® 18/1/64 BUN 119, Scr 5.6 SLED 6 h



n151%e1 Remdesivir Tulsangruiagwiasnsal

v | 0w @) u/D Duration (3u) Renal Hepatic function Blood
SCr AST ALT ALP Hb

nou | wda | nou | wd | nou | waY | Neu | wAY | nau | was

1 70 T2DM, DLP, HTN, CKD stage V (on 10 407 | 3.67 | 24 17 17 9 63 | 77 | 93 | 8.2
SLED)
2 75 HTN, Thalassemia, 10 1.67 | 0.70 | 62 24 34 23 48 39 9.3 8.6
3 56 HTN 5 1.00 | 0.86 | 67 | 43 68 107 | 57 | 62 | 121 | 134
a4 54 No U/D 8 (start 3/2/64-now) | 0.72 | 0.67 | 37 | 42 25 48 58 | 78 | 133 | 124
5 67 HTN, poor control DM, DLP, Gout, CKD | 2 (start 10/2/64- now) | 1.78 | 1.44 | 35 38 26 23 91 82 | 122 | 122
stage 3, Psoriasis
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17:234 will 4G ®

& covid19-druginteractions.org (5

Pharmacist’s role during COVID-19 pandemic

No Interaction Expected

®* Medication reconciliation

Voriconazole

® Current drug reviewing for COVID-19 tx

Summary

® Consultant for dosing

® Consultant for drug interaction

Description

ee Summary)

® Consultant for monitoring ADRs

View all available interactions with Remdesivir by

clicking here.
< ) il
Etc.
foyaurdmiunisinulsadnidaladalalsun 2019 (COVID-19)
+
Drug Favipiravir (Avigan®) Remdesivir (COVIFOR)
Dosage form 200 mg film-coated tablet 100 mg/Vial Lyophilized,
Dose Favipiravir 200 mg 8 1 ¥)n 12 990 x Tuusn 27y 12 Diuluuasihiminfetnetan 60 ke
WA 3 i A 12 970n Loading dose: 200 mg a¥adurluiud 1
Higher dose: 200 mg 9 in %N 12 #alua x Tuusn Maintenance dose: 100 mg Juav 1 ads

$AININUY 4 1A W0 12 320s

szuznailumsinu: 5-10 Yu
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