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Drug Repurposing for COVID-19



H de novo avarttuén dapuakwv Apyet kot Kootllel

>1b $ 10-15y 2%

MOALG 5-10% tnv dapraKkwy TTou TEAELWVOULV TN dAon | TEAKA eykpivovTol

MNopd tnv npoodo BloAoyiac Kot TeEXVoAoyiog o aplOpoc Twv VEWV GapUAKwWY TIAPAUEVEL O LOLOC
MpaKkTIKA aveédLkto va kaAudpOouv ta ‘opdava voonpota’

OL OPUAKEUTLKEC ETALPELEC YivovTal OAO Kal ALlYOTEPO EAKUCTIKOC OTOXOC YL TOUC ETEVOUTEC

NMAPAMENE|I METAAO KENO METEZY OEPANEYTIKQN ANATKQN KAI AIAGEZIMQN ©EPANEIQN

Nature Rev 2019;18:41-58



Drug Repurposing
(OR repositioning OR reprofiling OR re-tasking OR rescue)

, , De novo drug development
Mo evaAAQKTLKN TIPOOEYYLON yla va

LeLwoel to Development Risk Drug L= | Phase R ctnnes £ nash e
di clinical clinical clinical clinical
iscovery . . . .
trials trial trial trial
' 3 3 1 1~2 2~3 years

Drug repurposing

[ Target ] Phase 2 ) Phase 3 ]
' . clinical clinical
rvwotn 4, O, — discovery trial trial

Ayotepo rbavo va t 1 1~2 2~3years
anoppldpOei Aoyw
TOELKOTNTOC

https://doi.org/10.12793/tcp.2019.27.2.59
Nat Rev Drug Discov 2013;12:581-594.
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Meplka povo nopadeilypata.....

Allopurinol
Aspirin
Bromocriptine
Bupropion
Duloxetine
Finasteride
Gabapentin
Gemcitabine
Methotrexate
Propranolol
Raloxifene
Sildenafil
Thalidomide

Zidovudine

Table 1. Examples of repositioned drugs (selected)

Original indication

Cancer

Inflammation, Pain
Parkinson's disease
Depression

Depression

Benign prostatic hyperplasia
Epilepsy

Antiviral

Cancer

Hypertension

Osteoporosis

Angina

Sedation, Morning sickness

Cancer

New indication
Gout
Antiplatelet

Diabetes mellitus

Smoking cessation

Stress urinary incontinence
Hair loss

Neuropathic pain

Cancer

Rheumatoid arthritis
Migraine headache

Breast cancer

Erectile dysfunction
Leprosy, Multiple myeloma
AIDS

https://doi.org/10.12793/tcp.2019.27.2.59




MoAalotepa, PE N CUOTNLOTLKO TPOTIO

* To mapadeypa tnc 2IAdevadiAng kat tng OaAdouidnc mov we
repurposed katéAnéav oe Revenues of billions



Drug Repurposing
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PRECLINICAL
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CANDIDATE
DRUG



Y KETTTLKO-MEBo oL

disease-centric

Computationally
(In Silico)

drug-centric

Drug

Repurposing Mechanism

centric

experimentally




In Silico Repurposing

Big Data Methods

Genomics. proteomics, chemo- ¢ Machine Learning
proteomics, phenomics, gene « Network models
expression, drug-targeti
nteractions, protein networks,
electronic health records,
clinical trial reports, drug
adverse event reports etc....

* Text mining and semantic
inference

Transl Clin Pharmacol 2019;27(2):59-63



2UOTNUATIKO Repurposin

Petoasy meppig

Genes that are Metwork analysis using
azzociated with a genetic, protein or
dizease may prove to dizease data can aid
be potential drug identification of
targets repurposing targets

Molecular docking Retrospective clinical analysis

This iz a structure-based Systematic analysiz of EHRs,
computational strategy to predict clinical trial data and post-
binding site complementarity marketing surveillance data
between a ligand (for example, could inform drug repurpasing
a drug) and a therapeutic target
[typically a protein)

Dirug
repurposing

Validation Go Preclinical

Large-zcale in vitro drug
screens with paired genomic

Signature matching

Thiz involves comparing the
‘signature’ of a drug —

characteristicz zuch az itz data, EHR-linked large
tranzcriptomic, structural or biobanks and zelf-reported
adverse effect profile — patient data are novel
with that of another drug avenues to exploit for

or dizeaze phenotype drug repurposing

Binding assays to identify
relevant target interactions High-throughput

Techniques zuch az affinity phenotypic screening of
chromatography and masz compounds using in vitro
spectrometry can be used to or in vive disease models
identify novel targets of can indicate potential for
known drugs clinical evaluation

[[] Cemputational approaches

5 Exporimental approsches Nature Rev 2019;18:41-58




Drug Repurposing
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’ VALIDATION
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A bibliometric review of drug
repurposing

Nancy C. Baker'”, Sean Ekins®, Antony J. Williams® and Alexander Tropsha'” g

Reviews « INFORMATICS

! Laboratory for Molecular Modeling, UNC Eshelman School of Pharmacy, UNC Chapel Hill, Chapel Hill, NC 27599, USA
2ParlezChem, 123 W Union Street, Hillsborough, NC 27278, USA

3 Collaborations Pharmaceuticals, 840 Main Campus Drive, Lab 3510, Raleigh, NC 27606, USA

4ChemConnector, 513 Chestnut Grove Ct.,, Wake Forest, NC 27587, USA

Kazan Federal University, Kazan 420008, Russia

We have conducted a bibliometric review of drug repurposing by scanning >25 million papers in
PubMed and using text-mining methods to gather, count and analyze chemical-disease therapeutic
relationships. We find that >60% of the ~35,000 drugs or drug candidates identified in our study have
been tried in more than one disease, including 189 drugs that have been tried in >300 diseases each.
Whereas in the majority of cases these drugs were applied in therapeutic areas close to their original use,

there have been striking, and perhaps instructive, successful attempts of drug repurposing for
L unexpected. novel therapeutic areas
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Drug Repurposing for COVID-19

Remdesivir, Favipiravir

Darunavir, Ribavirin, Lopinavir ™, A Chloroquine

Ritonavir, Arbidol * Drugs with Hydroxychloroquine

Azithromycin, Nitazoxanide repurposing ARBs, Statins

Elbasvir, Tegobuvir potential Interferon B

Sofosbuvir, Bictegravir against Inte.r.feron az2b

IDX-184, Ivermectin COVID-19 Tocilizumab

Prulifloxacin, Cepharanthine Dexamethasone

Nafamostat, Nelfinavir Ruxolitinib, Baricitinib

Doxycycline
Evavtiov otoywv oxeti{ouevwy Ue tov 10 (rty RNA yovidiwua) Avoooloyikt) Amavtnon otoug Loug
Evavtiov TOU OXNUATIOUOU AEITOUPYLKWY TTPWTEIVWV AvaoTtoAr) mpopAeyuovwdwy KUTTAPOKIVWY

Evavtiov tn¢ etoodou tou tov ota entdnAlaka kuttapo



Evavtiov otoywv oxeT{OUEVWV LUE TOV LO



Remdesivir (GS-5734)

* NoUKAEOOLOLKO avaAoyo
* YITOoTpWwWHa- AvacTtoAéac RARp
* [la SARS CoV2, EC50 =0.77 uM




Remdesivir

Therapeutic indications
(Emergency Use Authorization

)

* for the treatment of
coronavirus disease 2019
(COVID-19) in adults and
adolescents ga%ed 12 years
and older with body weight at
least 40 kg) with pneumonia
requiring supplemental
oxygen

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Remdesivir for the Treatment of Covid-19
— Final Report

J.H. Beigel, K.M. Tomashek, L.E. Dodd, A.K. Mehta, B.S. Zingman, A.C. Kalil,
E. Hohmann, H.Y. Chu, A. Luetkemeyer, S. Kline, D. Lopez de Castilla,
R.W. Finberg, K. Dierberg, V. Tapson, L. Hsieh, T.F. Patterson, R. Paredes,
D.A. Sweeney, W.R. Short, G. Touloumi, D.C. Lye, N. Ohmagari, M. Oh,
G.M. Ruiz-Palacios, T. Benfield, G. Fitkenheuer, M.G. Kortepeter, R.L. Atmar,
C.B. Creech, J. Lundgren, A.G. Babiker, S. Pett, J.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*

2020 Oct 8;NEJM0a2007764. doi: 10.1056/NEJM0a2007764




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

Characteristic
Age —yr
Male sex — no. (%)
Race or ethnic group — no. (%) T
American Indian or Alaska Native
Asian
Black or African American
White
Hispanic or Latino — no. (36)
Median time (IQR) from symptom onset to randomization — days3
No. of coexisting conditions — no. Jtotal ne. (%)%
None
One
Two or more
Coexisting conditions — no. ftotal no. (%6)
Type 2 diabetes
Hypertension
Obesity
Scoreonmordinal scale—no{76)

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 (24.3)
9 (6-12)

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

164/532 (30.8)
269/532 (50.6)
242531 (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)
283/517 (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)

ACTT-2

200-mg loading dose on day 1,
followed by a 100-mg
maintenance dose,daily on days 2
-10

ENROLLMENT: February 21, 2020, and ended on April 19, 2020



ACTT-2 primary outcome : the time to recovery

0O N o U A W N PP

not hospitalized and no limitations of activities

not hospitalized, with limitation of activities, home oxygen requirement, or both

hospitalized, not requiring supplemental oxygen and no longer requiring ongoing medical care
hospitalized, not requiring supplemental oxygen but requiring ongoing medical care

hospitalized, requiring any supplemental oxygen

hospitalized, requiring noninvasive ventilation or use of high-flow oxygen devices

hospitalized, receiving invasive mechanical ventilation or extracorporeal membrane oxygenation (ECMO)

Death



B Patients Mot Receiving Choygen

100+ 1.00—
Remdesivir
Rermides ivar
-g 0 Placebo
% 050
£ 025
000
||||||||||||||
2 T 4 & E 10 12 14 l& 12 30 23 24 76 2B 9 I 4 & B 10 12 14 16 182 20 ¥ 24 T6 2B
Days Days
Mo. at Risk Mo. at Risk
Remdeshir 341 313 £47 366 309 264 234 2114 194 130 166 148 143 131 B4 Remedesivir 75 &8 51 30 21 16 11 7 5 % % T 2 2 2
Placeba 5Z1 511 453 408 360 326 301 272 349 734 370 200 186 169 105 Placebo &1 61 &4 33 24 19 15 11 ¥ 2 & F7 & 5 12

€ Patienits Receiving Oxygen

L.00

O Patients Receiving High:Flow Ouygen or Moninvasive Mechanical
Ventilation

1.00—
Riemndes ivir

-E Eemdesivir
:
g
B
£

025 Flacebo

Mo. at Rizk

||||||||||||||
0 I 4 & B 1012 14 16 1% 20 2 24 28 2E

Days Drays
Mo. at Rizk

Remdeshar 732 223 181 132 101 73 B2 51 43 3% 34 23 28 24 12 Remadeshir 55 21 B5 75 b5 57 4% 46 44 41 40 XX 37 38 27
Placeba 200 199 175 140111 93 33 69 62 54 31 51 4K &4 28 Placebo S8 38 92 B4 B T2 BT BI X7 55 49 &4 43 41 27

E Patients Receiving Mechamical Ventilation or ECMO

1.0+

Proparkan Recowened

.50+
Remdesivin
.35+
Placeba
bt T T T T T T T T T
0 ¥ & 6 § 10 12 14 1e 18 30 I 24 76 28
Days
Mo. at Risk

Remsdesivir 131 130 129 129122 118 113 110003 =6 &7 79 7B 69 42
Placebo 154 153 152 151 149 142 136 130 171 106 110 92 E9 79 48

ACTT-2: Time to Recovery
and Death Rates

Overall
Remdesivir Placebo
(N =541) (N=521)
Recovery
No. of recoveries 399 352

Median time to recovery (95% Cl) —days 10 (9-11) 15 (13-18)

1.29 (1.12-1.49 [P<0.001])

Rate ratio (95% CI)7
Mortality through day 14

Hazard ratio for data through day 15
(95% Cl)

No. of deaths by day 15 35 61

0.55 (0.36-0.83)

Kaplan-Meier estimate of mortality 6.7 11.9

by day 15 — % (95% Cl) (48-9.2)  (9.4-15.0)
Mortality over entire study period:
Hazard ratio (95% Cl) 0.73 (0.52-1.03)
No. of deaths by day 29 59 77

Kaplan—Meier estimate of mortality 11.4 15.2
by day 29 — % (95% Cl) (9.0-14.5)  (12.3-18.6)



ACTT-2: E€EALEN TNC AolpweNC

« 52 vs 82 aoBeveic €vapn unxavikou agpiouou
« 52 vs 64 ao0Bgveic Evapen agpiopou uwnAng pong

e 17 vs 20 nUEPEC pEON DIAPKEIO UNXAVIKOU AEPITUOU av €ixe NON
EPAPMPOOTEI KATA TNV €I0000 OTN UEAETN

« 47 vs 80 avartrveuoTikd SAES oupTtrepIAQUBAVOUEVWYV TWV
ARDS/dlacwAnvwoewyv (8.8 vs 15.5%)



Favipiravir A

* AvaoTtoAéac RARps

day 1: 1600 X2. /days 2—-14: 600 mg X2 per os

Preliminary Open label data
F+Inhaled IFNa Vs lopinavir-ritonavir +Inhaled IFNa

* recovery time median, 4 days vs 11 days p < 0.001).
« Chest imaging improvement 91.43% vs 62.22% on
D14 of the treatment

https://doi.org/10.1016/j.eng.2020.03.007.



Evavtiov Tou oxnuUATLOUOU AELTOUPYIKWYV
TIPWTEIVWV



Lopinavir-Ritonavir

The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 MAY 7, 2020 VOL. 382 NO. 19

A Trial of Lopinavir-Ritonavir in Adults Hospitalized
with Severe Covid-19

B. Cao, Y. Wang, D. Wen, W. Liu, Jingli Wang, G. Fan, L. Ruan, B. Song, Y. Cai, M. Wei, X. Li, J. Xia, N. Chen,

J. Xiang, T. Yu, T. Bai, X. Xie, L. Zhang, C. Li, Y. Yuan, H. Chen, Huadong Li, H. Huang, S. Tu, F. Gong, Y. Liu,
Y. Wei, C. Dong, F. Zhou, X. Gu, J. Xu, Z. Liu, Y. Zhang, Hui Li, L. Shang, K. Wang, K. Li, X. Zhou, X. Dong, Z. Qu,
S. Lu, X. Hu, S. Ruan, S. Luo, J. Wu, L. Peng, F. Cheng, L. Pan, J. Zou, C. Jia, Juan Wang, X. Liu, S. Wang, X. Wu,
Q. Ge, J. He, H. Zhan, F. Qiu, L. Guo, C. Huang, T. Jaki, F.G. Hayden, P.W. Horby, D. Zhang, and C. Wang




Lopinavir-Ritonavir

Lopinavir-ritonavir 7

Control 6

Cumulative Improvement Rate
=
(¥, ]
|

Viral Load
(log, o copies/ml)
T

T
1 4 8 12 16 20 24 e e . T Lopinavir—ritonavir

Day 1-
No. at Risk
Lopinavir—ritonavir 99 98 93 78 50 33 26 22 04 - —
Control 100 100 98 88 60 39 32 30 T T T T T 1
1 5 10 14 21 28
Figure 2. Time to Clinical Improvement in the Intention-to-Treat Population. Day

N Engl J Med 2020;382:1787-99



Evavtiov tnc etcodou tou LoU ota ermtdnAtaka
KUTTOPO



XAwpokivn

d » AveBdadel To pH TOU EVOOCWHATOC
/E(N e UE TO OTTOIO EICEPXETAI O IOC OTO
KUTTOPO
/@3% e Yeudo-yAukoluAiwaon Tou ACE?2

~

LEVEL OF EVIDENCE : NpokAvika dedopéva kal avadopeg

1000 mg PO on day 1, then 500 mg
PO once daily for 4 to 7 days

Lancet Infect Dis. 2006 Feb; 6(2): 67-69.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7129107/

YépotuxAwpokivn

 [lio 1o0xUpPnN vs xAwpokivng (EC50 0.72 kai 5.47 uM avrioTtoixa)yia COVID-19
* A\IyoTEPEC AAANAETTIOPACEIC JE AAAT @apuaka (TTapaTtaon QT)

A Treatment B Treatment
100924 h: EC5=23.90 yM - 24h 190724 h: EC5=6.14 M o 24h
48 h: EC5=5.47 uM —a 481 48 h: EC5p=0.72 uM —+ 48 h
£ 604 £ 604
2 e s e s e =E  |—-—eee-—aa e e ey e e oan o o e e oo - -
= 2
= =
= 204 = 204
= o=
- 0
;—*u-.r‘/ 1 10 100 K,M‘ 1 10 100
-20- Chloroquine|pM] -20- Hydroxychloroquine|pM|

loading dose of

lin Infect Dis. 2020:71(15):732—9 400 mg twice daily, followed by a maintenance dose of 200 mg twice daily for 4
' ’ ' days



BMJ. 2020; 369: m1849.
Published online 2020 May 14. doi: 10.1136/bmj.m1849

PMCID: PMC7221473
PMID: 32409561

Hydroxychloroquine in patients with mainly mild to moderate
coronavirus disease 2019: open label, randomised controlled trial

100 d
P=0.34 by log rar?
80
—SOC plus HCQ
SOC

Patients with positive
SARS-CoV-2 RT-PCR test (%)
(o
o

S
o

—‘_‘_‘—\—|

0O 1 2 3 4 S 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23
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N
o
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75 75 70 68 65 59 39 37 36 28 23 19141313 10 7 5 S5 4 4 4 3 1

soc
75 75 73 73 69 50 37 352923 2018121210 3 1 1 1 1 1 1

o

o 100

: o
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s 80 —
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k] SOC

3

E

=

o
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o

alleviation of symptoms (%)
N (o))
o o

0

01 2 3 45 6 7 8 9 10111213 1415 16 17 18 19 20 21 22 23
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SOC plus HCQ
64 64 60 60 60 59 56 55 53 47 46 43 38 37 37 32 18 14 14 14 13 12 4 1

SOC
S5S 55 54 54 54 52 49 48 48 48 48 41 40393517 6 5 S S S5 3

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7221473/



1.00

. . - . . = No hydroxychloroquine
The NEW ENGLAND JOURNAL of MEDICINE .
= Hydroxychloroquine

ORIGINAL ARTICLE 0.75

Observational Study of Hydroxychloroquine
in Hospitalized Patients with Covid-19

0.504
Joshua Geleris, M.D., Yifei Sun, Ph.D., Jonathan Platt, Ph.D., Jason Zucker, M.D.,
Matthew Baldwin, M.D., George Hripcsak, M.D., Angelena Labella, M.D.,
Daniel K. Manson, M.D., Christine Kubin, Pharm.D., R. Graham Barr, M.D., Dr.P.H., 0.254

Magdalena E. Sobieszczyk, M.D., M.P.H., and Neil W. Schluger, M.D.

Probability of Being Event-free

0.00 I I I I I 1
0 5 10 15 20 25 30

Days

Figure 2. Freedom from Composite End Point of Intubation or Death.

N Engl ‘J Med 2020’382(25)2411_8 The shaded areas represent pointwise 95% confidence intervals.




YépotuxAwpokivn+ AllBpopukivn

b
D N o O O
o O O O o

Percentage of patients with PCR-positive samples
—a N w B w
o o o o o o

p-value = 0.55

p-vaiue =0.23

p-value = 0.005 p-value = 0.04

p-value = 0.006

p-value=0"""

% p-value = 0.36 p-value = 0.45 p-value = 0.002 p-value =0.05 p-value = 0.002 p-valua <0.0001

Percentage of patients with PCR-positive samples

0 - e
Day0 Day1 Day2 Day3 Day4 Day5 Day6

Day0

Day1

Day?

—e—Controls

Day3 Day4

—— Hydroxychloroquine

Day5

Dayt . . . . L
———Controls —#—Hydroxychloroquine only —#&—Hydroxychloroquine and azithromycin combination

Int J Antimicrob Agents. 2020;56:105949



Treatments for COVID-19: Canadian Arm of the SOLIDARITY Trial (CATCO)
NCT04330690

Detailed Description:
This study is an adaptive, randomized, open-label, controlled clinical trial, in collaboration with countries around the world through the World Health Organization.
Subjects will be randomized to receive either standard-of-care products or the study medication plus standard of care, while being hospitalized for COVID-19.
Participants will be randomized to one of the following groups:

1. Lopinavir/ritonavir 400mg/100mg PO BID for 14 day plus optimized supportive care, OR
2. Hydroxychloroquine 800mg BID for 1 day then 400mg BID for 10 days plus optimized supportive care, OR
3. Remdesivir 200mg IV on day 1, followed by 100 mg IV daily infusion for 9 days plus optimized supportive care, OR

4. Optimized support care all or until discharge from hospital, whichever occurs first

Primary end point : All cause mortality




AvoooAoyikn Artavtnon otouc LouC



IvteppePOVEC

Triple combination of interferon beta-1b, lopinavir-ritonavir, @ " ®
and ribavirin in the treatment of patients admitted to hospital o
with COVID-19: an open-label, randomised, phase 2 trial

Ivan Fan-Ngai Hung, Kwok-Cheung Lung, Eugene Yuk-Keung Tso, Raymond Liu, Tom Wai-Hin Chung, Man-Yee Chu, Yuk-Yung Ng, Jenny Lo,
Jacky Chan, Anthony Raymond Tam, Hoi-Ping Shum, Veronica Chan, Alan Ka-Lun Wu, Kit-Man Sin, Wai-Shing Leung, Wai-Lam Law,

David Christopher Lung, Simon Sin, Pauline Yeung, Cyril Chik-Yan Yip, Ricky Ruigi Zhang, Agnes Yim-Fong Fung, Erica Yuen-Wing Yan,

Kit-Hang Leung, Jonathan Daniel Ip, Allen Wing-Ho Chu, Wan-Mui Chan, Anthony Chin-Ki Ng, Rodney Lee, Kitty Fung, Alwin Yeung, Tak-Chiu Wu,
Johnny Wai-Man Chan, Wing-Wah Yan, Wai-Ming Chan, Jasper Fuk-Woo Chan, Albert Kwok-Wai Lie, Owen Tak-Yin Tsang,

Vincent Chi-Chung Cheng, Tak-Lun Que, Chak-Sing Lau, Kwok-Hung Chan, Kelvin Kai-Wang To, Kwok-Yung Yuen

Summary
Background Effective antiviral therapy is important for tackling the coronavirus disease 2019 (COVID-19) pandemic. Lancet 2020; 395: 1695-704

Biosci Trends. 2020:;14:69-71.
https://doi.org/10.1007/s12519-020-00344-6

B
10
= p<0-0001
— F p=00040 + p-0.0010
€3 p=0-0010
= E — p=0-0010
g8 p<0-0001
55 o p<0-0001
ga “1
28
o~
o
8
z
0 T T T 1
0 2 4 6 8
Number of samples
Combination group 86 86 86 86 85 82 76 75
Controlgroup 41 41 41 41 41 40 39 37




AvoiotoAn rpopAsyuovwdwv
KUTTOPOKLVWYV



JAK inhibitors : Baricitinib,Ruxolitinib

e e e L L L T A

Baricitinib-treated

Standard therapy

Baricitinib vs Standard therapy

Clinical, laboratory, respiratory parameters Baseline Week 1 Week 2 P value Baseline Week 1 Week 2 P value P value
Baseline values vs Week Baseline values vs Week Week 1* comparisons or Week
1* or vs Week 2f values 1* or vs Week 2f values 2{ comparisons
Cough N (%) 10 (83) 8 (66) 0 0.640 * 12 (100) 10 (83) 9 (75) 0478 * 0.640 *
0.000 0.217 0.000 §
Dyspnea N (%) 10 (83) 1(8) 0 0.001 * 9 (75) 8 (67) 8 (67) 1.000 * 0.001 *
0.000 7§ 1.000 { 0.001 §
Sputum production N (%) 4(33) 1(8) 1(8) 0317 * 3 (25) 3 (25) 3 (25) 1.000 * 0.590 *
0317 1 1.000 0.217 1
Headache N (%) 5(42) 0 0 0.037 * 4 (33) 2(17) 3 (25) 0.640 * 0.478 *
0.037 § 1.000 0.217
Diarrhea N (%) 2 (17) 0 0 0478 * 1(8) 1(8) 0 1.000 * 1.000 *
0478 1.000 { NA §
Ageusia/Anosmia N (%) 6 (50) 3 (25) 2(17) 0.400 * 5 (42) 4 (33) 3 (25) 1.000 * 1.000 *
0193 7 0.667 ¥ 1.000 f
Fever, °C median (IQR) 38 36.1 36 0.001 * 38.1 37.7 378 0.123 * 0.000 *
(374-38.2)  (36-36.4) (36-36.1) 0.001 § (37.7-38.7)  (371-38.2) (374-381) 02857 0.000
Breath, N/min median (IQR) 23 18 16 0004 * 22 19 18 0.063 * 0.603 *
(19.5-24.2) (14-20.2) (16-18) 0.010 § (19.7-24) (17.5-21.7)  (16-22.7) 0.885 f 0.094
Sp02,% median (IQR) 91 96 97 0.000 * 92 93.6 93.1 0289 * 0.000 *
(90-92.5) (96-98.2) (95.7-98) 0.002 | (91.2-93) (90.8-94.1) (86.5-94.2) 05447 0.000
Pa02/FiO2 value median (IQR) 290 410 4215 0000 * 268.6 302.2 2676 0.106 * 0.237 *
(199.2-292.2) (315.7-452) (308.6-456) 0.001 j (264.4-295) (240.1-405.7) (144.2-350.5) 0.862 0.017 §
Pulse rate, N/minute median (IQR) 82 70 67 0050 * 90 85.5 89 0433 * 0.002 *
(73-88.3) (68-76) (63.2-71.7)  0.077 | (87.2-94.5) (775-93.5) (84.5-104.5) 1.000 ¥ 0.000
WBC, x10°/L median (IQR) 7.8 73 72 0e581 * 8.2 6.9 8 0.013 * 0.389 *
(5.8-10.8) (6.2-9) (6.3-9.3) 0.122 (7.3-8.8) (6.5-74) (7.4-8.3) 0931 § 0.634
Neutrophils, x10°/L median (IQR) 6.5 5.2 48 0e351 * 6.9 59 6.8 0.026 * 0.436*
(4.5-7.7) (4.8-6.9) (4-71) 0.201 (6.4-7.6) (5.2-6.4) (6.1-7.2) 1.000 ¥ 0.201




AvaotoAn IL1

Interleukin-1 blockade with high-dose anakinra in patients
with COVID-19, acute respiratory distress syndrome, and
hyperinflammation: a retrospective cohort study

Giulio Cavalli, Giacomo De Luca, Corrado Campochiaro, Emanuel Della-Torre, Marco Ripa, Diana Canetti, Chiara Oltolini, Barbara Castiglioni,
ChiaraTassan Din, Nicola Boffini, Alessandro Tomelleri, Nicola Farina, Annalisa Ruggeri, Patrizia Rovere-Querini, Giuseppe Di Lucca,
Sabina Martinenghi, Raffaella Scotti, Moreno Tresoldi, Fabio Ciceri, Giovanni Landoni, Alberto Zangrillo, Paolo Scarpellini, Lorenzo Dagna

Summary
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Background Mortality of patients with coronavirus disease 2019 (COVID-19), acute respiratory distress syndrome Lancet Rhewmatol 2020;
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AvaotoAn IL 6: Siltuximab
Tocilizumab,Sarilumab
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KoAxkivn

Reduce leucocyte chemotaxis
and aggregation

> Suppress neutrophil/superoxide
Inhibit antibody secretion

Decrease inflammatory cytokines

Colchicine

Exet avt-LitkA Kot avtipAeypovwdn dpaon Kot
EXEL OUOYETLOTEL LLE LKPOTEPN ETUITMTWON
nvevpoviac peta OEM

Br J Dermatol. 2018;178(2):350-6.



lvermectin

Antivir Res. 2020:178:104787.
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Mopaywya TAQCUOATOC avVopPWVUOVTWY

Figure 1. Temporal Changes of Cycle Threshold Value, Pao,/Fio,, SOFA Score, and Body Temperature in Patients Receiving
Convalescent Plasma Transfusion
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ACE AvoaotoAeic-Ztativeg

O 10¢ xpnotporotel o ACE2 twv pepPpavwy TwV KUTTAPWY
OTOXWV.

Metd tnv elcod0 tou, akoAouBei downregulation twv ACE2

Upregulation twv ACE2 odnyel og kaAUTEPN AUV OTOV
nvevpova

Yriootpodr twv ACE2 gival oToLXELO TNG XPOVOAOYLKNG Y PAVONG

H Bepareia pe ACE inhibitors odnyei o unepekdppaon tou
UTIOSOXEQ KOl ATTOTOWN OTTIOOUPCH UMOPEL va TIPOKAAEDEL
arnotopo downregulation

AvadpopLKkeG TapatnpRoELg yia tnv ekBaon tng COVID 19 petaty
atopwyv rtou AappBavav ACEinh r oxt, dev avedeléav

OL otativeg

Angiotensinogen

A 4

A J

Angiotensin |l

Ang (1-7)

AN

\Vasoconsiriction Enigma
Cell growth

Proliferation

l

Mas receptor

https://doi.org/10.1007/s43440-020-00155-6



JUUEpACUOTO

e To paopa Twv dSuvatoTATWY TWV TEXVIKWY Tou Drug Repurposing, o€
eAayLoto BaBuo €xeL ouvelopepel mpaktikad otnv Covid-19, miBavov Aoyw
TwV TaxUTaTWV €€Aiéewv

e XapnAo Level of Evidence yia ta teploooTepA TIPOTELVOUEVA PAPUOKA,
ouvenayetal wWLaitepn SuokoAia otn yevikevon KatevBuvINPLWV 0dNYLWV

* MTOPAEVOUV EPWTNMATLKA VLA TNV Lo SpaoTLKOTNTA TOU KABE dapLaKou
KOlL YLOL TOV EVOEDOELYUEVO XPOVO XOPNYNOoNG

* Aev €xouv eAeyxOel eMapKWC UTTOOUAOEC
e AKQAUTITO TO {NTNUO TNC TtPOANYNC

* [lo T TIEpLOOOTEPA PAPUOKA, ONUAVTIKA AEC Kol OPLLOKEUTLKEC
AAANAETILOPAOELC, KOl LEPLKA ETILKIVOLVA OTNV EYKUMOOUVN



Euxaplotw moAu !



