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Human Coronaviruses (HCoVs)

* Common HCoVs (lower pathogenicity):
~ HCoV-229E (alpha)
~ HCoV-NLG3 (alpha)  Mild Respiratory
~ HCoV-0C43 (beta) Infections
- HCoV-HKU1 (beta)

* XXI Century HCoVs (higher pathogenicity): GG rod Muphy
~ SARS-CoV (beta)
~ MERS-CoV (beta)

Lai & Holmes, Fundamental Virology, 4" Edition 2001,
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Coronavirus are found in Bats all over the world
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Seven Human Coronaviruses (HCoVs)

* Common HCoVs (lower pathogenicity):
— HCoV-229E (alpha)
~ HCoV-NL63 (alpha)
~ HCoV-0C43 (beta)

— HCoV-HKU! (beta b
* XXI Century HCoVs (higher pathogenicity): '

~ SARS-CoV (beta)
~ MERS-CoV (beta) GO fred Muphy

~ SARS-CoV-2"(beta)  The liness COVID-19 is caused by SARS-CoV-2,
which is more like SARS-CoV than MERS-CoV

hitps / www whooint/emergencies/ dieasesy noved-coronarus- 1015/ techncal-pudance fnaming-the-toronavirus-deaease-[covid- 201 91 and-the-wirus-that -Causes-it



A seafood market in Wuhan, vnina the probably source of an
outbreak of a novel Coronavirus (COVID-19) in Dec. 2019
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Widespread rapid dissemination in our hyper-connected
world creates real-time challenges to prediction analyses




SARS-CoV-2 Global Cases (CSSE, JHU)

180  sevence
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hitps.//www.arcgis com/apps/opsdashboard/index himi#/bda7594740fd40299423467b48eJecfb; accessed on Apnil 2 2020



SARS-CoV-2 Global Cases (CSSE, JHU)

Overall Mortality 5%
-USA 2.4%
- Italy 12%
- Spain 9%
- China 4%
- Germany 1.2%




SARS-CoV-2 Transmission - R0 = 3 (2.4-3.8)

* Respiratory secretions - Main mode of transmision (person to person spread)
—Infection is spread through respiratory droplets in the air (2 m.) and that land on surfaces

~ Transmission from persons who are pre-symptomatic is possible. Recent studies suggested
than the rate is around 50% of cases

— Transmission after curation is also possible. WHO recommends isolation measures at least
two additional weeks

* Stool - oral-fecal transmission seems possible
- Some cases reported

* Perinatal - few data.
~Not detected by RT-PCR in amniotic fluid, cord blood, neonatal throat swab, breast milk

Zou 2020, N Engl J Med; DOL: 10.1056/NEJMc2001737. Pan 2020 , Lancel Infect Dis; hitps.//doi.org/10.1018/51473-3098(20)301134.
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SO140-6736(20/30360-3 Zhu 20201 Trans! Ped hip it o org'10.21037Ap 2020 02 06; Bas el al JAMA, 2020, Feb 21, Tapiwa 202) =Ry

hitps//dor org/10.1101/2020.03.05.20031815 WHO March 161 2020




Droplets Demonstrate Their Ability to Travel Great Distances

+ Uroplets have 3 to 10 ym
for host-fo-host transmission

* WHO recommendations to maintain a 3-foot (1-m) distance
+ CDC recommends a 6-foot (2-m) separation

e ——————————————]
Approximately 110 cm (43 in}

Bouroutba L. JAMA Published online March 26, 2020. doi 10.1001/jama 2020 4/56



}Aerosol (hr.) and Surface (d.) Stability of SARS-CoV-2
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Phylogenetic Analysis of SAR&-wV 2 among Betacoronavirus
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SARS-CoV-2 (COVID19) Genome

Enveloped single strand RNA virus with a genome size of 32 Kb
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De Wit Nature Rev Microbiol, 2016; Zhou P et al, Nature, 2020; Wrapp D et al, Science. 2620




SARS-CoV-2 (COVID19) Life Cycle

It uses ACE2 for viral entry
(angiotensin-converting enzyme 2)

= -

De Wit Nature Rev Microbiol, 2016; Zhou P et al, Nature, 2020 and bioRxiv, 2020.01.22 914952; Yan R et al. Science. 2020,



SARS-CoV-2 (COVID19) Life Cycle

It uses ACE2 for viral entry % i
(angiotensin-converting enzyme 2) =
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SARS-CoV-2 (COVID19) Pathogenesm ARDS

Acute Respiratory Distress Sydrome (ARDS) pathology
Acute diffuse alveolar damage, with pulmonary edema and
formation of a hyaline membrane in a SARS-CoV patient

I%eé irigiacies are wabcated by aslenins and same o 1he yalhe membranes bng fé alweolad
Sl e PagtiPlesd by aows (MemanAn and Eos L. orgmal magrshiaton x 100)

Tse GMK et al. J Clin Pathol 2004:57:260-263



Classification of COVID-19 Disease Stages

Stage | Stage Il Stage lll
(Early Infection) (Pulmonary Phase) (Myperinflammation Phase)
I

A, ue

Severity of lliness

Chinleal
Symproma

Siddiqu HK, Mehra MR. J Heart Lung Transplant. March 25™ 2020 doi: 10.1016/. healun.2020.03.012
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Incubation period 5 days (range 2-14 days).
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We estimated that fewer than 2.5% of infected persons will

&
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Lauer SA etal. Ann Intern Med. 2020. doi:10.7326/M20-05u4.



Signs/Symptoms of COVID-19 in China

* No particular set of signs or symptoms can reliably discriminate SARS-CoV-2 from
other respiratory viral illnesses such as influenza

~Subacute to acute onset

— Non-productive cough

— Fever or “feverish” (often low-grade or not initially measurable)
— Some reports of diarrhea alone preceding cough and fever

* Most people will recover spontaneously with supportive care
+ Complications include pneumonia, respiratory failure, multiorgan system failure

» Children tend to have milder disease than adults.

T Liy 2020, Chinese Med J: DOI- 10.1097/CMS.0000000000000744. Wang 2020, JAMA: doi-10.1001/ama 20201585
4 Guan 2020, N Engl Med: DOF 10.1056/NEJM0a2002032. Chen 2020, Lancet. htps idos org/10 1016/50140-6736(20)582 7




COVID-19 cases by Sex and Age in China
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Underlying Medical Conditions of COVID-19 in China
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Chest X-ray and CT findings in SARS-CoV-2

Radiologic findings

Abnormalities on chest radiograph — no./total no. (%) 162/274 (59.1)
Ground-glass opacity 55/274 (20.1)
Local patchy shadowing 77/274 (28.1)
Bilateral patchy shadowing 100/274 (36.5)
Interstitial abnormalities 12/274 (4.4)

Abnormalities on chest CT — no./total no. (%) 840/975 (86.2)
Ground-glass opacity 550/975 (56.4)
Local patchy shadowing 409/975 (41.9)
Bilateral patchy shadowing 505/975 (51.8)
Interstitial abnormalities 143/975 (14.7)

Guang W et al. NEJM 2020, DOI: 10.1056/NEJMoa2002032



Chest X-ray and CT findings in SARS-CoV-2

May 4 2020 May 7" 2020



Complications of COVID-19 in China

Complications
Septic shock — no. (%)

Acute respiratory distress syndrome — no, (%)
Acute kidney injury — no. (%)

Disseminated intravascular coagulation — no. (%) 1(0.1)
Rhabdomyolysis — no. (%) 2(0.2)
Physician-diagnosed pneumonia — no./total no. (%) 972/1067 (91.1)

Median time until development of pneumonia (IQR) — days*

After initial Covid-19 diagnosis 0.0 (0.0-1.0)

After onset of Covid-19 symptoms 3.0 (1.0-6.0)

Guang W et al. NEJM 2020; DOI: 10.1056/NEJMoa2002032



lliness Severity COVID-19 in China

Mild
81%
44,672

patients s/‘ Crétu'/:al
Mortality 2.5% |

adapted from Zhang China CDC Weekly Report: 2020, 2(8):113-1 2.




Molecular Virology of SARS-CoV-2 - Diagnosis

» Amplification of coronavirus genes by RT-PCR

— Hospital Clinic of Barcelona assay (3-4 hours)
- First line screening assay: £ gene assay (coronavirus)
- Confirmatory assay: RdRp gene assay (SARS-CoV-2)

» Rapid viral antigen” detection tests (POC, 15-20 minutes)
- Low sensitivity but high PPV.

* Antibody detection (IgG, IgM) by ELISA has little usefulness in
early diagnosis (antibodies appear after 7-14 days)

"The test uses mixed recombinant SARS-CoV-2 nucleocapsid proten (N proten) and spike prolen (S proten) both

conjugated with colloidal gold and ant-human IgM and igG antbody costed on diflerent test ines respectvely Marcos MA, personnel communiceio.



Virology of SARS-CoV-2

» Virus shedding is highest early in the course of disease
(vs. SARS shedding, which peaks at least 5 days after onset)

» Virus shedding can occur in the 24-48 hours prior to symptom
onset (pre-symptomatic period)

* Virus can be isolated from stool but there is no epidemiologic
evidence of fecal-oral transmission

* Virus shedding usually continues for 7-12 days in mild/moderate
cases, and for more than 2 weeks in severe cases

* Patients who recover can be PCR positive after symptoms resolve
Ayiward B et al, WHO-China Mission, 2020



Viral Shedding Greatest At Time Symptoms Start

» SARS-CoV-2 viral loads in 17 symptomatic patients
» No data regarding duration of replication-competent virus shedding (e.q., culture)

C Aggregated Ct Values
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-+ Nasal swabs
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Zouetal, N Engl J Med, 2020; DOI: 0.1056/NEJMc2ua /37



SARS-CoV-2 Distribution and Shedding Patterns Among
20 Hospitalized Patients
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SARS-CoV-2 Distribution and Shedding Patterns Among

20 Hospitalized Patients
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Clinical Prognosis and Recovery in China

Huang C et al. Lancet. January 24, 2020 hitps:/doi org/1? 156/
Aybward B et al, WHO-China Mission, 2020



Clinical Prognosis and Recovery in China

worr 96%

4%
Death  Mortality 50% in
critically ill patients

Onset ICU

Huang C et a. Lancet. January 24, 2020 https:/idoi org/1 156
Aylward B et al, WHO-China Mission, 2020



Age Distribution and Case ratality Rate COVID-19
China through 11-Feb-2020 (N = 44,672 confirmed cases)
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In-hospital Mortality Prognostic factors

e Temporal changes in laboratory markers from
- T liness onset in hospitalized patients
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In-hospital Mortality Prognostic factors

¥ Clinical variables ¥ Chest-X ray / CT scan

= Age (above 50 yr.) - Bilateral involvement

= Comorbidities - Radiological progression (>50%)
® Laboratory variables " Evolutive variables

= |L-6, CRP, LDH, Ferritin - SOFA score

= D-dimer = |ICU admission

= us-Troponin = Mechanical ventilation

= Degree of respiratory insufficiency
- SP0O2 <93% (ambient air)
- Pa02/Fi02 <300 mmHg

Pericas JM et al. Eur Heart J. 2002, submittcd



Covid-19 in Critically ill Patients in the Seattle Region

B WL e Pimd i Firial ol B U el e @ &l d e {mwiry

ICU mortality
1S 30%

Bhatraju PK et al. NEJM March 30" 2020, DOI: 10.1056/NEJMoa2004500
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Sugerencia: Emergencia COVID-19 en ONCOLOGIA | FLS-Science @
WER U5 Mational Library of Medicine
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+

— 157 clinical trials

pie OnMap  Gearch Detalls

Only in vitro and in vivo studies

Shaweng 1:30 of 348 w g c .
IR Few clinical studies in SARS-CoV and MERS-CoV s
B We are using drugs in off-label indications.
N .
... but in few weeks we have learned:
’ al — Antivirals must be started in early stages =
a e — Stop the inflammatory response before ARDS

https://clinicaltrials.gov, access on April 1% 2020




Objectives COVID-19 Treatment: Treat Early & Hard

Stage | Stage Il Stage ll
(Early Infection) (Pulmonary Phase) (Hyperinflammation Phase)

1A ; s

&

Severity of lliiness

I | —

Clinkcal
Symptomi
Clinicol Signl

Siddiqu HK, Mehra MR. J Heart Lung Transplant. March 25® 2020 doi: 10.1016/ healun.2020.03.012



SARS-CoV-2 life cycle: Potential targets for antivirals

Entry inhibitors

Neutralizing Antibodies/Plasma

Potential for

combining several

antiviral drugs

m degradig ...’H;T;T'm? @"&ﬁmﬁ ;:E’!?] De Wit Nature Rev Microbiol, 2016; Sheahan TP, personal communication.



Hydroxychloroquine

* Endosome-mediated viral entry and replication of enveloped viruses interactions
® Two potential beneficial mechanisms

- In vitro: Hydroxychloroquine (HCQ) is more active than chloroquine (CQ)

- Anti-inflammatory properties, stopping production IFN, TNF, IL6, IL1 (ARDS)
® Dosage: 400 mg/12 h first day, then 200 mg/12 h 14 days oral route.
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The in vitro activity of chloroquine against SARS-CoV-2
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Hydroxychloroquine and azithromycin as a treatment of COVID-19

+  Small open-label non-randomized multicenter clinical tnal performed in France

» 22 patients with upper respiratory tract infection symptoms, 8 with pneumonia and 6 asymptomatic (total 36 patients).

+  Hydroxychloroquine 600 mg/d (N=20). Azithromycin (N=6) was added according o clinical presentation. Control group (N=16).
+ Dally nasopharyngeal swabs was tested daily in a hospital setting

Percentage of patients with PCR-negative nasopharyngeal samples from baseline to day 6.
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Lopinavir/ritonavir (Kaletra®)

" Protease inhibitor. Coronavirus encodes two cysteine proteases

® Effective in vitro and in animal models against SARS-CoV and MERS-CoV.
» Synergy with interferon-B1b (MIRACLE trial)

" Limited clinical experience. Used as PEP (post-exposure prophylaxis).

* |mportant drug-drug interactions (DDI).

" Dosage: 400/100 mq 12 h during 14 days by oral route.

4 SARS-CoV infected ; MERS-CaV infectad

D 10, -

EI; !l-'m‘ -
; . LPVity 400/100 mg i? .
v Cmax 157 ML~ | ©
40 5 m
2 3 u

i 81 g 4 8

i} L;';llu?;i‘-' b, LV

De Wilde AH et al. AAC: 2014: Chan JFW et al. JID 2015; Arabi YM et al. Trials, 2018: Park SY et al. JHI, 2019:



Lopinavir/ritonavir (Kaletra®)

Change in SARS- A Treated group (N=6) S
CoV viral load in Do all HIV-1 protease inhibitors
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The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE ”

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

B. Cao, Y. Wang, D. Wen, W. Liu, JingliWang, 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. L,

Y. Yuan, H. Chen, Huadong Li, H. Huang, S. Tu, F. Gong, Y. Liu, Y. Wei, C. Dong,
F. Zhou, X. Gu, ). 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, ). 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

Cao B et al. NEJM March 18" 2020, DOI: 10.1056/NEJMoa2001252



No benefit of Lopinavir-Ritonavir Treatment in Monotherapy
vs. Standard of Care (SoC) in Severe COVID-19 Pneumonia

* Randomized, controlled, open-label clinical trial in China: Lopinavir/ritonavir vs. SoC
* 199 hospitalized adult patients with COVID-19 pneumonia with Sao2 <= 34% (ambient air) or Pa02/Fi02 <300 mm Hg.
* Primary endpoint: clinical improvement (two points on a seven-category ordinal scale or discharge from the hospital).
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No benefit of Lopinavir-Ritonavir Treatment in Monotherapy
vs. Standard of Care (SoC) in Severe COVID-19 Pneumonia

* Randomized, controlled, open-label clinical trial in China: Lopinavir/ritonavir vs. SoC
* 199 hospitalized adult patients with COVID-19 pneumonia with Sao2 <= 34% (ambient air) or Pa02/Fi02 <300 mm Hg.
* Primary endpoint: clinical improvement (two points on a seven-category ordinal scale or discharge from the hospital).
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No benefit of Lopinavir-Ritonavir Treatment in Monotherapy
vs. Standard of Care (SoC) in Severe COVID-19 Pneumonia

* Randomized, controlled, open-label clinical trial in China: Lopinavir/ritonavir vs. SoC
* 199 hospitalized adult patients with COVID-19 pneumonia with Sao2 <= 34% (ambient air) or Pa02/Fi02 <300 mm Hg.
* Primary endpoint: clinical improvement (two points on a seven-category ordinal scale or discharge from the hospital).
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No benefit of Lopinavir-Ritonavir Treatment in Monotherapy
vs. Standard of Care (SoC) in Severe COVID-19 Pneumonia

* Randomized, controlled, open-label clinical trial in China: Lopinavirfritonavir vs. SoC
* 199 hospitalized adult patients with COVID-19 pneumonia with Sao2 <= 94% (ambient air) or Pa02/Fi02 <300 mm Hg.
* Primary endpoint: clinical improvement (two points on a seven-category ordinal scale or discharge from the hospital).
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Early LPV/rtv treatment (<12 days) vs. SOC
- Better clinical improvement at day 14 (45% vs. 30%).
- Lower mortality (19% vs. 2/%)

Frpure 1 Time to Chinical Improvement in the Intention-to Treat Population.

Figure 1. Mean Change from Baseline in SARS-CoV-2 Viral RNA Load
by qPCR on Throat Swabs.

Cao B et al. NEJM March 18" 2020, DOI: 10.1056/NEJMoa2001252.




Remdesevir (GS-5734)

* RNA-dependent RNA polymerase inhibitor.

* Effective in vitro and in animal models against zoonotic and epidemic SARS-
CoV and MERS-CoV as both prophylactic and therapeutic agent.

" imited clinical experience. Several RCT are underway

* No drug-drug interactions (DDI).

* Dosage: 200 mg IV, then 100 mg/24 h during 5-10 days.

Sheahan TP et al. Sci Transl Med, 2017; De Wit ET al. Proc Natl Acad Sci U S A, 2020; Sheahan TP et al. Nat Commun; 2620.



Remdesivir (RDV) is superior to Lopinavir/ritonavir (LPV/RTV)

Therapeutit RDV but not LPV/RTV-IFNb diminishes signs of Acute Lung Injury
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Clinical trials with Remdesivir (N=9)

Study to Evaluate the Satety and Antaral Actity of Remdesivir (05573 ™) m Partopants Wit Severs Coronpnss Desease (COVID-10) NCTOM29269%

Sty 1o Evelto e Soety mnd Artrnl Acty of Ramdoivir (GS 5734 Paicpmts i Moderle Coronavs Dises (COVIDAY) NCTON27)
Compared o Standard of Care Treatment

Mid Moderate 2019-nCoV Remdesivir RCT NCTO4252004

Expanded Access Treanent Proocol Remaeavi (ROV. GS-5734) e Trestment of SARB.COVR (CoV) facion NCTONSZ3781

Sovoro 2018:0CoV Remdesivir A1 NCTOR878%
Adapive COVID-19 Treatrment Tral (ACTT) NCTO280705
Expanded Accoss Remdesivie (ROV GSS734) NCTO4302108

The [ Meacy of Dfferent Anbovral Dougs n (Severe Acute Respiratory Syndrome-Corona Virys-2) SARS-CoV.2 NCTO4321814

Trial of Traatments for COVID-18 in Hosptakzed Adults NCTO4315048

hitps//clinicaltnials gov, access on April 1¥ 2020 at 0b.(* h
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Interferons

" Effective in vitro and in vivo against SARS-CoV and MERS-CoV.

® Synergy with ribavirin and lopinavir/ritonavir

* Some clinical experience mainly in MERS-CoV.

" Dosage: Interferon-f1b 250 meg/48 h SC during 14 days

Interferon-a2b 100,000-400,000 Ul/kg nebulized BID during 5-7 days
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Objectives COVID-19 Treatment: Treat Early & Hard

Stage | Stage || Stage Il
(Early Infection) (Pulmonary Phase) (Hyperinflammation Phase)

A : 1

Severity of lliness

Time course

- —
-

Siddiqu HK, Mehra MR. J Heart Lung Transplant. March 25" 2020 doi: 10,1016/ healun.2020.03.012



Corticosteroids

® Effective for treating ARDS of non-infectious cause (Meta-Analysis and RCT)
" Increasing mortality in influenza-related pneumonia and ARDS.

® Short pulse-therapy might be beneficial in some SARS-CoV and MERS-CoV
studies but also have important side effects. No RCT.

" Increased plasma viremia and delayed clearance in SARS-CoV and MERS-CoV.
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Ho JC, AJRCCM, 2003: Sung JJY, Thorax, 2004; Lau ACW, Respirology, 2004; Lee N, JCV. 2004: Rabaan AA, JMM, 2017: Arehi YM,
AJRCCM, 2018, Sun S, ETM 2019: Zhou Y, Sci Rep, 2020: Vilr J, Lancet RM, 2620,



Clinical evidence does not support corticosteroid treatment
for SARS-CoV-2 induced lung injury

Outcomes of corticosteroid therapy*  Comment
MERS-CoV  Delayed clearance of viral RNA from Adjusted hazard ratio 0-4 (95% (10-2-07)

respiratory tract
SARS-CoV  Delayed dearance of viral RNA from blood®  Significant difference but effect size not quantified
SARS-CoV  Complication: psychosis' Associated with higher cumulative dose, 10975 mg vs 6780 mg hydrocortisone equivalent
SARS-CoV  Complication: diabetes’ 33 (35%) of 95 patients treated with corticosteroid developed corticosterold-induced diabetes
SARS-CoV  Complication: avascular necrosis in Among 40 patients who survived after corticosteroid treatment, 12 (30%) had avascular necrosis and
survivors' 30 (75%) had osteoporosis
Influenza  Increased mortality’ Risk ratio for mortality 1.75 (95% C11:3-2.4) in a meta-analysis of 6548 patients from ten studies
RSV No dlinical benefit in children™" No effect in largest randomised controlled trial of 600 children, of whom 305 (51%) had been treated

with corticosteroids

CoVscoronavirus. MERS=Middle East respiratory syndrome. RSV=respiratory syncytial virus. SARS=severe acute respiratory syndrome. *Hydrocortisone, methylprednisolone,
dexamethasone, and prednisolone.

Russell CD et al, Lancet R, 2020, 395, February 6, 2020 httosdoi org/10.1016/ S0140-6736(20)30317-2,



Tocilizumab (RoActemra@)

" nterleukin-8 (IL-6) inhibitor. Tocilizumab binds specifically to both soluble and membrane-
bound IL-6 receptors (sIL-6R and mIL-6R).

" Indications:
- Rheumatoid arthritis,
- Systemic juvenile idiopathic arthritis,
- Juvenile idiopathic polyarthritis,
- Giant cell arteritis,
- CAR-T cell induced cytokine release syndrome (CRS).

* Limited published clinical experience in COVID-19 pneumonia. Several clinical frials ongoing.
Criteria used:

- Confirmed COVID-19 pneumonia (Chest X-ray or CT scan)
- SP02 <93% or Pa02/Fi02 <300 mmHg

Product label EMA, 2019; FDA, 2019



Tocilizumab (RoActemra®)

" Dosage (8 mg/kg): 280 kg: Single 600 mg IV dose. Consider second dose 12 h later
<80 kg: Single 400 mg IV dose. Consider second dose 12 h later
- Exceptionally, a third dose could be administered 16-24h later.

" PK: Very long t,,: 7-14 days.

* Drug-drug interactions (DDI): modest CYP450 inducer. Potential mild interactions with
amiodarone, quinidine, some anticoagulants and anti-platelets.

* Side effects: upper respiratory tract infections, nasopharyngitis, headache, hypertension
and abnormal liver function tests.

— SAE: severe infections, complications of diverticulitis and hypersensitivity reactions.
" Potential reactivation of latent TB and HBY infection.

Product label EMA, 2019; FDA, 2019



Tocilizumab was an Effective 1reatment of 21 patients with
Severe COVID-19 in China

« N=21, 17 severe, 4 critical.

* Mean age 57 yr. 85% males. All 21 patients received SoC treatment for a week before
deteriorating with sustained fever, hypoxemia, and chest CT image worsening.

* Mean IL-6 level before tocilizumab was 132.38 pg/mL (normal < 7 pg/mL).
« Efficacy: fever retumed to normal, all other symptoms improved remarkably
» 15/20 patients (75.0%) had lowered their oxygen intake, 1 needed no oxygen therapy

« (T scans showed significant remission of opacities in both lungs in 19/20 patients
(90.5%) after treatment.

* No adverse drug reactions and no subsequent pulmonary infections were reported
« Allbut one patients discharged.

* No deaths
Xiaoling Xu et al, chinaRxiv, Mar 20220



CRP and Temperature Changes Following TCZ Treatment

Temperature
Xiaoling Xu et al, chinaRxiv, Mar 2020



Treatment Regimens in
Moderate/Severe COVID-19 Pneumonia

Antivirals ~ Anti-inflammatory drugs

(ASAP & <10 days) (before ARDS)
Hydroxychloroquine IL-6 Inhibitors
(azithromycin) Tocilizumab
+ Others
Lopinavir/ritonavir (IL1/JAK inhibitors)
4 ARDS
Remdesivir Corticosteroids

Miro JM, April 2¢ 20C.



SARS-CoV-2 pandemic (COVID-19) Update
April 2% 2020

® Coronavirus History

® Current Epidemiology NEW!

¥ The Virus & Pathogenesis NEW!

¥ Clinical Manifestations & Diagnosis NEW!
® Prognosis NEW!

¥ Treatment NEW!

¥ Prevention

¥ Take-home messages



Prevention

" At personal level
- Avoid close contact sick people (surgical masks) peem
- Wash hands with soap & water |
- FPP2 N95 Face Mask (HCW)
- Personal Protective Equipment (PPE x HCW)

www.cdc gov/handwashing

— RCT of PEP in close contacts & PrEP in HCW,
- Hydroxychloroquine % azithromycin

" At population level
- Aggressive approach to delay transmission

- Implemematiﬂn of pUbllC health measures Cmmuniijr-miligi-tiuﬁ‘meauurui
CDC & ECDC: 209




China used mitigation public health measures...

* Universal population measures

610 cases

» Case isolation & management |
Sporadic |
cases
+ Close contact quarantine
Clusters
» Suspension of public gatherings of cases
» Movement restrictions b—

transmission

Ayhward B et al, WHO-China Mission, 2U2)
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NIH Vaccine Research Center:
Vaccines for Emerging Diseases
Sequence Selection to 1st Human Injection
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Puibilic heslth

Gnvemment official: Coronavirus vaccine trial starts Monday
By ZEKEMILLER  March 16, 2020 MY MBI’Ch 1 ﬁth 2020

WASHINGTON (AP) — The first participant in » clinical trial for » vaccine to protect against the new coronavinum will receive an experimental dose on Monday,

according to a government official

The Natbonal Institutes of Health is funding the trial, which is taking place st the Kaiser Permanente Washington Health Research [nstitute [n Seattle. The officlal

who disclosed plans for the first participant spoke on condition of apomvmity because the move has not been publicly announced.

Public lwealth officlals sy it will take & vear to 18 motiths to fully validate any potential veccine.

MORE ON THE VIRUS OUTBREAK:
- Lockdowns erupt as world infections surpass these in China
= Virus toll in Iran climbs a3 lockdowns deepen across Mideast
- Thie Latest: UK asks Ford, Rolls-Royee 1o make ventilators

— Multiple SARS-CoV-2 vaccine candidates being pursued
by >30 organizations globally



SARS-CoV-2 pandemic (COVID-19) Update
April 27 2020

® Coronavirus History

" Current Epidemiology NEW!

® The Virus & Pathogenesis NEW!

B Clinical Manifestations & Diagnosis NEW!
" Prognosis NEW!

" Treatment NEW!

® Prevention

" Take-home messages



Take-home Messages

% We are facing a pandemic of colossal challenges with millions of people
infected.

" SARS-CoV-2 is a new coronavirus with high infectivity (R0=3). Cause severe
respiratory infection in 20% of cases, mainly in elderly and in patients with
comorbidities. Overall mortality is high, =10%.

¥ Antiviral and anti-inflammatory drugs must be started early in order to avoid
the development of ARDS and mechanical ventilation, with 50% mortality.

% Results of most clinical trials will be available soon (April & May 2020)

% Case isolation, contact tracing and personal and population prevention
measures should contain the epidemic. Vaccine studies are already started.

D Ay A m
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