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Characteristics of and Important Lessons From the Coronavirus

Disease 2019 (COVID-19) Outbreak in China Summary of a Report of
72 314 Cases From the Chinese CDC

Spectrum of disease (N = 44 415)

« Mild: 81% (36 160 cases) lﬁ n <10 'ﬂ lﬁ eIy 1%
« Severe: 14% (6168 cases) Percent
» Critical: 5% (2087 cases) 100
Case-fatality rate 90 87
* 2.3% (1023 of 44 672 confirmed cases) 80
* 14.8% in patients aged =80 years (208 of 1408)
« 8.0% in patients aged 70-79 years (312 of 3918) 70
*» 49.0% in critical cases (1023 of 2087) 60
Health care personnel infected 50
* 3.8% (1716 of 44 672) 40
* 63% in Wuhan (1080 of 1716)
* 14.8% cases classified as severe or critical 30
(247 of 1668) 20
* 5 deaths 10 8
1 1 ] 3
a1n155Uws9 14%, o — - -

<10Y 10-19Y 20-29Y 30-79Y >80Y

a1gl >80 1l mu 15%

yaarnsmn1sunng 3.8%
uiln 15%

Wo Z. JAMA. 2020 Feb 24. doi: 10.1001/jama.2020.2648. [Epub ahead of print]



The WHO sent 25 international experts to China
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Percent

25
22.4
20

15
10
5
02 02 04 13 I
0 l
0-9Y

10-19Y 20-29Y 30-39Y 40-49Y 50-59Y 60-69Y 70-79Y

H % population =% infected 1 9% fatality

https././www.reddit.com/r/China_Flu/comments/fbt49¢/the_who_sent 25 _international_experts_to_china/



SARS-CoV-2 Infection in Children

inNARaNK Tl TuLNU

Percent Percent
70 64.9 100 90.1
60
<0 30 76.6
40
30 60
19.3
>0 15.8
40
: .
0 20 13.5

8.8

Diagnosis
1.2
. ]

B Asymptomatic infection

Exposure or contact information
m Upper respiratory tract infection

_ W Family cluster
M Pneumonia

B Confirmed family members

Percent m Suspected family members
40 33.9 Unidentified source of infection
30 34 24.6 B contact with other suspected case
20 18.1
Epidemiologic Characteristics, Clinical
10 Features, and Radiologic Findings of 171
0 Children with SARS-CoV-2 Infection
Age
m<lyr m15yr m6-10yr m11-15yr NEJM March 18, 2020.

https://www.nejm.org/doi/full/10.1056/NEJMc2005073



https://www.nejm.org/doi/full/10.1056/NEJMc2005073
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How the new coronavirus stacks up against SARS and MERS

Disease tracker

An infection with a new coronavirus begins with an onset of
symptoms including fever, cough and fatigue. Those
symptoms can then intensify fairly quickly, resulting in
hospital admission and acute respiratory disease syndrome,

or ARDS (median time from onset of symptoms, shown).

How fast a new coronavirus can sicken

Shortness

of breath
Onset of Hospital ARDS ICU
symptoms admission l admission

0 1 2 3 4 5 6 7 8 9 10 11

Number of days

C. HUANG ET AL/LANCET 2020

https://www.sciencernews.org/article/how-new*wuhan-coronavirus-stacks-up-against-sars-mers



SARS-CoV-2 Infection in Children

Epidemiologic Characteristics, Clinical Features, and Radiologic Findings of 171 Children with

SARS-CoV-2 Infection

60 H Cough M Pharyngeal erythema  ® Fever
48.5 Max T>39.0C M Diarrhea M Fatigue

— 50 46.2 41.5 ®Rhinorrhea B Vomiting W Nasal congestion  42.1

GCJ 40 M Tachypnea MW Tachycardia W Sa02<92%

o 28.7

5 30

(a

20
9.4 .
o B e e el
mauay M2 >39C vavidn wda  dya andiou deayn viau HRSY Sp02<92%
1 . Go r— | v o 1 1

Mslultie) it o LEAN IAUDLNINK KA
Signs and symptoms at admission - . .
Fevr 82830 -  MNavaannniuai
Cough 81(82%) o =l o =
st ot el 2101%) 21019 URI, navisiauas iidau
Muscle ache 11(11%) 1
sl 20% Wlnad
Headache 8(8%)
Sore throat 5(5%)
Rhinorhoea 4(4%)
Chest pain 2(2%)
Diarrhoca 2(2%)
Nausea and vomiting 1(1%)
More than one sign or symptom 89 (90%)

Fever, cough, and shortness of breath 15 (15%) NEJM March 18, 2020. https://www.nejm.org/doi/full/10.1056/NEJMc2005073



https://www.nejm.org/doi/full/10.1056/NEJMc2005073

Coronavirus Infections in Children Including COVID-19

An Overview of the Epidemiology, Clinical Features, Diagnosis, Treatment

and Prevention Options in Children

iin'liisianns 9-11% 2 50% “a 38% uazainisluanwnzaug
iy Auliag |
Lab: WBC ¢, L ¢in, Procalcitonin uaz CRP idsné

LFT 2iu, LDH 2iu, D-dimer gylusiaquunsy

Commonly Circulating HCoVs
SARS-CoV-2

Serial interval Unknown 8 ¢*
mean
Shedding duration 6 d (3—10 d) in children in daycare™ Unknown
Asymptomatic propor- 13% asymptomatic'® 9%—11% asymptomatic®”
tion of children
Clinical featuresin  Fever,>"* rhinitis,>" conjunctivitis,™ otitis,® pharyngitis*"  Fever (44%-50%)," """ cough
children laryngitis,® croup,'™# headache,>'** bronchitis,”" bronchi-  (38%),""" rhinitis,™ fatigue,™
olitis,>" wheezing,*'"* asthma exacerbations,'"'* pneumo- headache, ™ diarrhea, ™ dysp-
nia,**® gastrointestinal symptoms,*” febrile seizures,"! nea,” cyanosis,”” poor feeding™

neurologic disseminated®

Zimmermann P. PIDJ March 12, 2020.



andalzaay CXR/CT
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uatiluvaan
The ground-glass and/or consolidative

opacities are usually bilateral,

peripheral, and basal in distribution.

54% of asymptomatic patients had

pneumonic changes on CT

1.2

Abnormalities on computed tomography of the chest

B Ground-glass opacity B Local patchy shadowing
Bilateral patchy shadowing ™ Interstitial abnormalities

14 yo, severe




Epidemiological Characteristics of

Percent

m<lY

2143 Pediatric Patients With 2019

Coronavirus Disease in China

m1l5Y
mo-10Y
11-15Y

m>15Y

%o
60
53.8
50
Different Severity of lliness by Age Group
40
30 29, 30.4 319 28.7
22237 23 °-%3 243 205 231
18.8 9.6 - 9.3
20 53 |77 16 15. 8. 16,47° 157
2.

10 7.4 87.7

. : ]
Age group <1 1-5 6-10 11-15 >15

m Asymptomatic = Mild = Moderate Severe m(Critical = Total

Dong Y. American Academy of Pediatrics 2020.
https://pediatrics.aappublications.org/content/pediatrics/early/2020/03/16/peds.2020-0702.full. pdf



https://pediatrics.aappublications.org/content/pediatrics/early/2020/03/16/peds.2020-0702.full.pdf

Clinical characteristics and intrauterine vertical transmission potential

of COVID-19 infection in nine pregnant women: Retrospective review

msausataanuitilu idatata Vertical transmission ‘Liisiann1siiiin

Patient1 Patient2 Patient3 Patient4 Patient5 Patient6 Patient7 Patient8 Patient9 n(%)
Gestational age at delivery 37 weeks, 38weeks, 36weeks 36weeks, 38weeks, 36weeks, 36weeks, 38weeks 39 weeks,

2 days 3days 2 days 1day 3days 2 days 4 days
Birthweight (g) 2870 3730 3820 1880 2970 3040 2460 2800 3530
Low birthweight No No No Yes No No Yes No No 2 (22%)
(<25004)
Premature delivery No No Yes Yes No Yes Yes No No 4 (44%)
Apgar score (1 min, 5min) 8,9 9,10 9,10 89 9,10 9,10 9,10 9,10 8,10
Severe neonatal asphyxia  No No No No No No No No No 0
Neonatal death No No No No No No No No No 0
Fetal death or stillbirth No No No No No No No No No 0

Table 2: Neonatal outcomes

Maternal symptoms:
Fever: 7/9, Cough: 4/9, Myalgia: 3/9, Sore throat: 2/9, Malaise: 2/9.
Amniotic fluid, cord blood, neonatal throat swab, and breastmilk samples from 6/9 patients were tested negative
for SARS-CoV-2
Chen H. The lancet 2020,395.:809-15.
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World Health
Organization

“"WHO continues to recommend that isolating, testing, and
treating every suspected case, and tracing every contact,
must be the backbone of the response in every country. This
is the best hope of preventing widespread community

transmission,”
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Clinical management of severe acute ¢ fle \
respiratory infection when novel & 3 )

coronavirus (nCoV) mfectlon IS suspected Wor"’*‘I 1 Health
AN3AUASNHNARAIR N 19A AL Organization

- Mild disease do not require hospital interventions; but isolation is necessary
- Symptomatic treatment and counselling
a1n1sUag snEMINAINS
- Management of severe COVID-19: ann15uiin
- Give supplemental oxygen therapy immediately, target Sp0O2 > 94%.
Tidanadaulii Sp02>94%
- Use conservative fluid management in patients with SARI when there is no
evidence of shock. azinTiizsnsiiiunn'lyl
- Understand the patient’s co-morbid condition(s) auaisasiu
- Give empiric antimicrobials to treat all likely pathogens if suspect sepsis,
within 1 hr %3y antibiotic $aaalu 1 2y dravdudada

- Give empiric oseltamivir if with influenza circulation 11 Oseltamivir s1d

i 'm"t 1A WHO 13/3/20
https. //WWW Who nt/p. //cat/ons detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-
(ncov )-infection-is-suspected



https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected

Clinical management of severe acute ¢ fle \
respiratory infection when novel & 3 )

World Health

coronavirus (nCoV) infection,is suspected
AN3QUASNENaNZVRalin1sAnLda ASELTULSY Organization

« Recognize severe hypoxemic respiratory failure when a patient with respiratory distress is
failing standard oxygen therapy and prepare to provide advanced oxygen/ventilatory
support. s2a53Tun1sTinsngeszuumatiunnala

- ET intubation should be performed by a experienced provider using airborne precautions.
1 ET siav airborne precaution 1aagj2ituney

- Implement mechanical ventilation using lower tidal volumes (4—-8 mL/kg predicted body
weight, PBW) and lower inspiratory pressures (plateau pressure < 30 cmH20). In patients
with moderate or severe ARDS, higher PEEP instead of lower PEEP is suggested.

« In children, a lower level of plateau pressure (< 28 cmH20) is targeted, and lower
target of pH is permitted (7.15-7.30). Tidal volumes should be adapted to disease
severity: 3—6 mL/kg PBW in the case of poor respiratory system compliance, and 5-8
mL/kg PBW with better preserved compliance

- Application of prone ventilation is strongly recommended for adult patients, and may be
considered for paediatric patients with severe ARDS

* Pregnant women may benefit from being placed in lateral decubitus position.

WHO 13/3/20
https.//www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-
(ncov )-infection-is-suspected



https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected

Clinical management of severe acute ¢ flg \
respiratory infection when novel & 3 )

World Health

coronavirus (nCoV) infection.is suspected
AN3QUASNENaNZVRalin1sAnLda ASELTULSY Organization

« In patients with moderate-severe ARDS (Pa02/FiO2 < 150), neuromuscular
blockade by continuous infusion should not be routinely used.

* Avoid disconnecting the patient from the ventilator, which results in loss of PEEP
and atelectasis.

« Use in-line catheters for airway suctioning and clamp endotracheal tube when
disconnection is required

« High-flow nasal oxygen (HFNO) and non-invasive ventilation (NIV) should only be
used in selected patients with hypoxemic respiratory failure with airborne
precaution, with close monitoring

- In situations where mechanical ventilation might not be available, bubble nasal
CPAP may be used for newborns and children with severe hypoxemia

WHO 13/3/20
https.//www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-
(ncov )-infection-is-suspected



https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected

Clinical management of severe acute ¢ fle \
respiratory infection when novel & 3 )

World Health

coronavirus (nCoV) infection.is suspected
AN3QUASNENANZVRlin15AnLIdD NSELTULSY Organization

In children administer vasopressors if:

1. signs of shock such as altered mental state; tachycardia or
bradycardia (HR < 90 bpm or > 160 bpm in infants and HR <70 bpm
or > 150 bpm in children); prolonged capillary refill (> 2 seconds) or
feeble pulses; tachypnea; mottled or cool skin or petechial or
purpuric rash; increased lactate; oliguria persists after two repeat
boluses; or

2. age-appropriate blood pressure targets are not achieved; or

3. signs of fluid overload are apparent

WHO 13/3/20
https.//www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-
(ncov )-infection-is-suspected



https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected

Clinical management of severe acute 7 "? N
respiratory infection when novel \\f\‘\@y
) L

World Health
Organization

coronavirus (nCoV) infection is sugpected
ANSAUAsNENARVFadN1sAa LA
ASELElvRIATSA.

- Do not routinely give systemic corticosteroids for treatment of viral

pneumonia outside of clinical trials
- WHO recommends antenatal corticosteroid therapy for women at risk of
preterm birth from 24 to 34 weeks of gestation

- Mode of birth should be individualized based on obstetric indications and the
woman'’s preferences. Caesarean section should ideally only be undertaken
when medically justified

- Emergency delivery and pregnancy termination decisions are based on many
factors such as gestational age, severity of maternal condition, and fetal
viability and well-being.

« At this point, there is no evidence that pregnant women present with
increased risk of severe iliness or fetal compromise

WHO 13/3/20
https.//www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected



https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected

Clinical management of severe acute ¢ "? \
respiratory infection when novel y\‘\@y
=\ L

coronavirus (nCoV) infection is suspected
ANSAUAsNENGRVFadN1sAa LA
ASALUEINAIASSA HATNISAn

World Health
Organization

« Infants born to mothers with suspected, probable or confirmed COVID-19
infection, should be fed according to standard infant feeding guidelines

« Mothers and infants should be together and practise skin-to-skin

- Breastfeeding should be initiated within 1 hour of birth, or ASAP

« Symptomatic mothers who are breastfeeding or practicing skin-to-skin
contact or kangaroo mother care should practise respiratory hygiene,
including during feeding

« In severe iliness in a mother due to COVID-19 or other complications prevent
her from direct breastfeeding, mothers should be encouraged and supported
to express milk, and safely provide breastmilk to the infant

- Parents and caregivers who may need to be separated from their children

WHO 13/3/20
https.://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected



https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected

Clinical management of severe acute ¢
respiratory infection when novel \{
~\
coronavirus (nCoV) infection is suspected R
ANSAUAsNENGRVFadN1sAa LA g’ror'd-Hea-'th
ganization
ASELLETIAIASSA HATNISA

Infants born to mothers with suspected, probable or confirmed COVID-19
infection, should be fed according to standard infant feeding guidelines
Mothers and infants should be together and practise skin-to-skin
Breastfeeding should be initiated within 1 hour of birth, or ASAP

( o v 1 Vl 1

) Ltuzuﬂ"lunuumm NARANLLEN

i wslu respiratory hygiene
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to express milk, and safely provide breastmilk to the infant

Parents and caregivers who may need to be separated from their children

WHO 13/3/20



https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected
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Ribavirin
200 ug/ml 100 ug/ml 50 ug/ml 25 pg/ml 12.5ug/ml 6.25 ug/ml
— P - o SRR i —

[ \
‘l

Role of

lopinavir/
ritonavir in the

Lopinavir treatment of
Bug/ml 4 | 2 |  lug/ml  500ng/ml 250 I
Ll LI L LRI R initial

_‘ virological and

clinical findings

Control: 100 PFU, CO,, 48 h,
SARS associated coronavirus

(HKU-39849 isolate) added LPV/r asndn
Ribavirin 1u
Figure 1 Dose dependent antiviral effects of ribavarin and lopinavir on NAINARDY

SARS coronavirus. In vitro antiviral susceptibility tesﬁngi showed that the
opathic effect was inhibited bL lopinavir at 4 ug/ml and ribavirin at

50 ug/ml after 48 hours of incubation.
Chu CM. Thorax 2004,59:252-6.
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Log10 copies/ml

Log 10 copies/ml

. LPV/rtreated Received Role of
z gl patients _ . :
E7} methgl7pred lopinavir/ritonavir
g6} "
=5} 2\, .
! V\ In the treatment of
e3P SR
25} \ \ SARS: initial
21t N\
e | ; —_— virological and
Day 5 Day 10 Day 15 Day 20 .. _ _
Time affer onset of symptoms (days) clinical f|nd|ngs

[—0—Cose 1—m— Case 2 Case 3—— Case 4—x—Case 5—9—Case 6]

[- P4
Historical control e LPV/r anlasa
or U,

g 8f Tanlu SARS
ET7F
Lof
= 35F (A) Change in viral load by sequential
§: 4F quantitative RT-PCR for SARS associated
< 3r coronavirus in nasopharyngeal swabs of six
= 2F patients in the initial treatment subgroup. Note
§ (I) i that case 6 was given pulse methylprednisolone
=5 I . . ) . onday 7. (B) Change in viral load by sequential

Day 5 Day 10 Day 15 Day 20 quantlta_tlve _RT-PCR for SARS associated

T f ( d coronavirus in nasopharyngeal swabs of 12
ime affer onset of symptoms {days) patients in the historical control group.

—&— Contrel | —8— Ceorrel 2 Contrel 3 ——Control4 —%—Control 5 —@— Conrrdd 6

—+— Conirol 7 —=— Conircl 8 —==— Conircl 9 Control 10 Control 11 Conérol 12 Chu CM. Thorax 2004,'59.'252’6.




Therapeutic Options — possible lessons from a systematic review of

Randomized
control trial

(LOE,II2)

SARS-CoV therapy
Ribavirin i.v. was inconclusive or possible harm

190 patients
A B C(60) D (60)
(40)  (30)

ribavirin [

interf No Yes  Some 45 patient

eron-

alpha

IM

Antibi C-S AZ, AZ, AZ, LF

otics FQ FQ

AYZ =azithromycin, FQ =quinolone; LF =

At the time

o1 admission

Factor A B C D
Resolution 94+ 67+ 7.2 3x14
of pyrexia 3.6 1.9 +

(days) 2.8

Respiratory 109 98+ 78 59+26
illl[!l'O\’Ell'lEl'l + ‘?3 5 1 -

t (days) 39

require 3 2 8 0
mechanical

ventilation

Deaths 2 2 7 0

Ribavirin i.v. (+/- oseltamivir, +/- steroid) in

prospective /RCT (3)luinuandisclady uazaradinu

Prospective
cohort study
(LOE, II)

156 patients

cefotaxime + PO levofloxacin

or clarithromycin + Oseltamivir

or

PO ribavirin loading dose 2.4 gthen 1.2 g
TID + prednisolone 0.5—1 mg/kg/day),
patient with dyspnea were treated with
IV ribavirin 400 mg Q8h + hydrocortisone
100 mg Q8h).

or

Pulses of methylprednisolone 0.5 g [V
infusion for 3 days.

After 48h of persistent
fever

Broad
spectrum
antimicrobial
(n= 138)
Sustained 0 ([)}
response
Partial 0 (0}
response
No 138
response (1000({]}

Possible harm

Ribavirin methylprednisolone’
+ steroid IV (n — ][)7}

(=

138)

16 50 (46.7%)

(11.6%)

9 45 (42.1%)

(6.5%)

113 12 (11.2%)

(81.9%)

Momattin H.International Journal of Infectious Diseases 17 (2013) e792-8.



Therapeutic Options — possible lessons from a systematic review of
SARS-CoV therapy

Convalescent plasma was inconclusive but safe

Type of study | Regimen # patients | Indication [Iime of Outcome
pdministration

No date was given | All three patients survived. One healthcare worker became pregnant subsequently,
delivening 13 months after
discharge.

Convalescent plasma (500
ml) was obtained from
cach of three SARS | 3 patients | SARS
patients and transfusedinto

Convalescent Plasma in observational cohorts

Cohort study
(LOE.IT)

(84 cases) nundaansu un'lasziazmiilizvatan
mmuwﬂw“lmmn (mauﬂmu'\msmsﬂu)

doetn | SARS w0 wea,  m | Uncpanen§ SARS
(LOE, M) »omb akion v ith

ribavinn and
corticosteroids

Momattin H.International Journal of Infectious Diseases 17 (2013) e792-8.



Therapeutic Options — possible lessons from a systematic review of
SARS-CoV therapy

1 alpha studies

Interferon alfa was inconclusive

Type of
study

Regimen

# patients

Indication

Time of administration

QOutcome

When health Canada
approval for interferon

alfacone-1 use in SARS

Resolution of fever and lymphopenia were similar
between groups

corticosteroid  interferon

Interferon alpha in retrospective study
(28 cases) "lmwa"lmjmau

Retrospecti
ve cohont
study
(LOE.II)

500mg OD for 3 days

then taper and step
down to PO
prednisone to
complete 20days
SQ interferon
alfacone-1 for 10
days starting with
9mcg/d for at least 2
days then 15 meg/d if
no response for 8-13
days

SARS

and mcchamca!
ventilation

died 1 (7.7%) 0 (0%)

The interferon alfacon-1 treatment group had a shorter
time to 50% resolution of lung radiographic
abnormalities (P =.001), had better oxygen saturation (P
=.02), resolved their need for supplemental oxygen more
rapidly ( P =.02), had less of an increase in creatine
kinase levels (P =.03), and showed a trend toward more
rapid resolution of lactate dehydrogenase levels
compared with the group receiving corticosteroids
alone.

Inconclusive

Momattin H.International Journal of Infectious Diseases 17 (2013) e792-8.




Therapeutic Options — possible lessons from a systematic review of
SARS-CoV therapy

LPV/r improved outcome and reduce death rate

patient could

not tolerate oral treatment),
+ corticosteroid therapy for
21 days

(hydrocorasone 100-200 mg
Q 68 hours, or

muh\ brcdmsolonc

Type of Regimen ¥ patients Indication [Time of
study dministration
Cohon Ribavinn for 10-l4days 1052 SARS in newly
study (24 g PO loadng dosc,| patients Hiagnosed patient; or as|
(LOE, 1) followed by 1.2 g PO QSh Fescuc
or pherapy  later in  thd
8§ mgkg IV Q8h, if the fourse of the iliness

Outcome

when patients had
Worsenng symptoms

The addition of lopinavir/ntonavr to a standard treatment protocol

as an mitial treatment appeared to be

associated with improved clincal outcome and reduce death rate

The addition of lopinavir/ntonavr to a standard treatment protocol

As a rescue for SARS no clinkcal mprovement. The authors repont a significant cffect

(p<0.05) on dcath rateventilater rater rmates and proportion requinng
methylprednisolone pulse
LPV/r  cohort,
=44 n=634
Death rate (%) 23 156
Intubation rate (%5) 0 11
- ~

LPV/r in Observational / Retrospectwe (2) studies

WL N&E\]‘W 52129N153NENAAY

Sloraca ] oroun

Cohont

(LOE, I)

Ribavinin for

14 days (4 g PO loading
dose followed by 1.2 g Q8h,
or 8§ mg/kg IV Qsh

corticosteroid for 21 days
(starting dose:
hydrocortisone

100-200 mg Q 6-8 hours or
methylprednsolone

3 mgkg/day). Pulses of IV
methylipredmsolone

(0.5-1 gMday up 1o 4 g) if
needed

Treatment group:

lopimavar

(400 mg)/ntonavir (100 mg)
PO QI12h for

14 days

41 patxnts
treated, 111
Historxcal
(152)

SARS

vitalJoad, reductivn <A sieroid usa ge and noboe mxnl infections was seen in
paticnts mitially gcated with lopinavic rilonavis

Hiswoncal T'reatment p value
controls group
(m=111) (n=41)
Development 32 (28.8%) 1 (2.4%) <0.001
of ARDS or
death within
21 d;!\\
Death/ARDS 7 (6.3%)25 %) 0 (0%)y1 -
at day 21 225 (2.4%)

Momattin H.International Journal of Infectious Diseases 17 (2013) e/92-8.




Role of lopinavir/ritonavir in the treatment of SARS: initial

virological and clinical findings
n1s1al LPV/r Tlun1ssnin SARS nulnannisidadiniisaARDS

Table 2 Independent risk factors predicting adverse
outcome of death or development of acute respiratory
distress syndrome (ARDS) requiring intensive care within

21 days
Adjusted odds ratio
Variables (95% Cl) p value
Age group (years) 0.013
21-40 1.00 -
41-60 1.49 (0.56 to 3.98) 0.431
61+ 4.69 (1.57 10 13.97) 0.006
HBsAg positive patients 6.35 (1.67 to 24.08) 0.007
Treatment
Controls 1.00

Treatment group (LPV/r) 0.07 (0.01 to 0.55) 0.011

HBsAg = Hepatitis B surface antigen.

Chu CM. Thorax 2004,59:252-6.



A Trial of Lopinavir—Ritonavir in Adults Hospitalized

with Severe Covid-19: Not effective
uaa1lad LPV 1aenglu COVID-19 #isuuss wuin'lulena
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Day Figure 3. Mean Change from Baseline in SARS-CoV-2 Viral RNA Load
: by qPCR on Throat Swabs.
NO._ at B'Sk. ) I bars indicate 95% confidence intervals. Results less than the lower limit of
Lopinavir-ritonavir 99 98 93 78 50 33 26 22 quantification of polymerase-chain-reaction (PCR) assay and greater than
Control 100 100 98 88 60 39 32 30 the limit of qualitative detection are imputed with 1 log)o copies per millili-

ter; results for patients with viral-negative RNA are imputed with 0 log;g

copies per milliliter. Among the 199 patients, 130 (59 patients in the lopina-

Figure 2. Time to Clinical Improvement in the Intention-to-Treat Population. vir-ritonavir group and 71 in the standard-care group) had virologic data
that were used for viral load calculation, whereas the rest of the patients
had undetectable viral RNA on throat swabs over the time.

Cao B. JINEJM March 18, 2020.
https.//www.nejm.orq/doi/full/10.1056/NEJMoa2001282
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Comparative therapeutic efficacy of remdesivir and combination lopinavir,
ritonavir, and interferon beta against MERS-CoV

Remdesivir and IFNb has superior antiviral activity than LPV and RTV
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Fig. 1 RDV and IFNb have superior antiviral activity to LPV and RTV. Graphs depict mean % inhibition of MERS-CoV replication (left Y-axis) and %
cytotoxicity (right Y-axis) of antivirals. Calu-3 cells were infected in sextuplicate with MERS-CoV nanoluciferase (nLUC) at a multiplicity of infection (MOI)
of 0.08 in the presence of a dose response of drug for 48 h, after which replication was measured through quantitation of MERS-CoV-expressed nLUC.
Cytotoxicity was measured in similarly treated but uninfected cultures via Cell-Titer-Glo assay. Representative data are shown from four independent
experiments.

Sheahan TP. Nat Commun. 2020 Jan 10,;11(1):222.



Comparative therapeutic efficacy of remdesivir and combination
lopinavir, ritonavir, and interferon beta against MERS-CoV

7i herapeutlc RDV reduces replication and pathology, but not LPV/r
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Color key Nuckol MERS-CoV antigon

Therapeutic RDV reduces replication and pathology. Percent starting weight of 10-12-week-old female Ceslc—/— hDPP4 mice infected with 5E+ 04 pfu MERS M35C4 and treated with a subcutaneous vehicle for RDV (N
=13) or remdesivir (RDV, 25 mg/kg, N = 14) BID beginning 1 dpi or b vehicle for LPV/RTV-IFNb (N= 15), LPV/RTV-IFNb low (N= 16) or LPV/RTV-IFNb high (N = 16) beginning 1 dpi. Oral vehicle orlopinavir/ritonavir
(160/40 mg/kg) was administered orally once daily. IFNb low (1x human equivalent dose of 1.6 MIU/kg) and high (25x human equiva lent dose of 40 MIU/kg) or PBS vehicle were administered via subcutaneous injection
every other day. Asterisks indicate statistical differences by two-way ANOVA with Tukey’s multiple comparison test. c Lung hemorrhage 6 dpi for all animals in a, b scored on a scale of 0—4, where 0 is a normal pink
healthy lung and 4 is a diffusely discolored dark red lung. d MERS-CoV lung titer 6 dpi in mice as described in a, b. Asterisks indicate statistical significance (N group described in a and b, P < 0.05) by one-way ANOVA
with Kruskal-Wallis test for (c, d). Data for a—d are compiled from two independent experiments. For the box and whisker plots, the boxes encompass the 25th to 75th percentile, the line is at the median, while the
whiskers represent the range. e Representative photomicrographs of MERS-CoV antigen (brown) and hematoxylin stained nuclei (blue) in mouse lung tissue sections from 6 dpi. The black bar is 100 pM.

Sheahan TP. Nat Commun. 2020 Jan 10,;11(1):222.



Favipiravir Ta5nun'laiuinTuaiTusiilu
unvun 2014

Approved in Japan for Rx of Influenza and RNA

virus since 2014
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Furuta Y. Proc Jpn Acad Ser B Phys Biol Sci. 2017;93(7):449-463. doi: 10.2183/pjab.93.027.

N OH

selectively and potently inhibits the
RNA-dependent RNA polymerase
(RdRp) of RNA viruses

Since the catalytic domain of RdRp is
conserved among various types of
RNA viruses, this mechanism of action
underpins a broader spectrum of anti-
viral activities of favipiravir.

48
Hours
Goldhill DH. PNAS 2018;115:11613-8.
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Favipiravir versus Arbidol for COVID-19:
A Randomized Clinical Trial

120 patients were assigned to favipiravir group (116 assessed) and 120
to arbidol group (120 assessed)

« At 7 day’s clinical recovery rate was 55.86% in the arbidol group and
71.43% in the favipiravir group (P = 0.0199).

* For patients with hypertension and/or diabetes, the time of fever reduction
and cough relief in favipiravir group was significantly shorter than that in
arbidol group (both P < 0.001),

* No statistical difference was observed of auxiliary oxygen therapy or
noninvasive mechanical ventilation rate (both P > 0.05).

 The most possible adverse events were abnormal LFT, psychiatric symptom
reactions, GI reactions and raised serum uric acid (3 [2.50 %] in arbidol
group vs 16 [13.79%] in favipiravir group, P < 0.0001)

Arbidol (Umifenovir): anti-influenza approved only in Russia and China. It inhibit
viral entry into target cells and stimulate the immune response.

Chang Chen, doi: https.//doi.org/10.1101/2020.03.17.20037432
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Hydroxychloroquine and azithromycin as a treatment of

COVID-19: results of an open label non-randomized clinical trial

Percentage of patients with PCR-positive samples

Tupiilha COVID-19 12f HCQ+Azithromycin an'15a' 166110
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Gautret P https.://www.mediterranee-infection.com/wp-content/uploads/2020/03/Hydroxyvchloroquine final DOI IJAA.pdf
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Hydroxychloroquine and azithromycin as a treatment of COVID-19:
results of an open label non-randomized clinical trial

Tueiilha COVID-19 12f HCQ+Azithromycin an'15& 166410
Wilhe 36 au vuwn 4.1 £ 2.6 uavilha

Characteristics of the study population.

Age (years) | Male gender Time between
onset of
symptoms and
inclusion
(CEVD))
Mean + P- n (%) p- Asymptom URTI LRTI p- Mean + p-value
SD value value atic value SD
Hydroxychloroquine 51.2 + 0.06 9 (45.0) 0.65 2 (10.0) 12 6(30.0) 030 4.1+2.6 0.88
treated patients 18.7 (60.0)
(N=20)
Control patients 37.3 + 6 (37.5) 4 (25.0) 10 2 (12.5) 39+28
(N=16) 24.0 (62.5)
All patients (36) 45.1 + 15 6 (16.7) 22 8 (22.2) 4.0 + 2.6
22.0 (41.7) (61.1)

URTI: upper tract respiratory infection, LRTI: lower tract respiratory infection

Gautret P https.://www.mediterranee-infection.com/wp-content/uploads/2020/03/Hydroxychloroquine final DOI IJAA.pdf
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Clinical evidence does not support corticosteroid

treatment for 2019-nCoV lung injury
Msinuziin i ladseasase

Outcomes of corticosteroid therapy*  Comment
MERS-CoV  Delayed clearance of viral RNA from Adjusted hazard ratio 0-4 (95% (10-2-0.7)

respiratory tract’
SARS-CoV  Delayed clearance 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 corticosteroid-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
Inflenza  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 clinical benefit in children™" No effect in largest randomised controlled trial of 600 children, of whom 305 (51%) had been treated

with corticosteroids

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

Russell CD. Lancet February 7, 2020. https://www.thelancet.com/journals/lancet/article/P1IS0140-6736(20)30317-2/fulltext
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Virological assessment of hospltallzed cases of COVID-19
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More than 80 clinical trials launch to test
coronavirus treatments insansanananias ALUURE]

As HIV drugs, stem cells and traditional Chinese medicines vie for a chance to
prove their worth, the WHO attempts to bring order to the search.
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Vaccine is the ultimate hope!

Novel Vaccine Technologies Essential Components of an
Adequate Response to Emerging Viral Diseases

Figure. Decreasing Timelines for Platform Manufacturing of DNA Plasmid Vaccines

2003
SARS coronavirus
30e ="
2006
Influenza A/Indonesia/2006 (H5)
11mo <~
2009
Influenza A/California/2009 (H1)
4moj - Timeline from viral sequence
selection to first-in-human studies
with DNA plasmid vaccine platform.
2016 Image credits (from top to bottom):
Zika virus Charles D. Humphrey and T. G. Ksiazek,
3.25mo - - Cynthia Goldsmith, National Institute
3 of Allergy and Infectious Diseases,
Time From Viral Sequence Selection to First Phase 1 Clinical Trial, mo and Cynthia Goldsmith; Centers for Dis-
ease Control and Prevention.

Graham BS. JAMA 2020:2018;319:1431-2.






