COVID-19: What Pediatric
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Please Note that Data are
Limited, Preliminary, Some
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Almost Dally




Basic Information
on the
SARS-CoV-2/
COVID-19




What iIs a Coronavirus?

ACoronaviruses (CoV) are single-stranded RNA viruses, named because
the virus has projections (spike protein) on envelope resembling a crown.

Spike RNA, the virus
protein genetic material

AThey are classified in 4 genera based on genomic
structure; can infect different hosts and have - —

. . . | — oo
different tissue tropism: fromeciarycams

— @ b
Gamma and delta CoV infect birds, fishes and
only a few mammals.

\'\QA — ] [ )
Alpha and beta CoV infect only mammals, )
|nC|Ud|ng humans, and have repeatedly Rabi FA et al. Pathogens. 2020 Mar 20;9 (3).
crossed species barriers; bats and rodents are ~— EE—ETS =l

CoV-229E Alpha Mild respiratory infection 1967

th e p ri m ary g e n e S O u rce S . CoV-NL-63 Alpha Mild respiratory infection 1965

COV-HKU-1 Beta Mild respiratory infection; pneumonia 2005

CoV-0C43 Beta Mild respiratory infection 2004

A T h e re are 7 h u m an COV kn Own to d ate ) 4 SARS-CoV Beta Severe acute respiratory infection, 10% mortality 2003
Cause mlld and 3 Cause Severe d|Sease . MERS-CoV Beta Severe acute respiratory infection, 37% mortality 2012

SARS-CoV-2 Beta Severe acute respiratory infection, ?2% mortality 2019

Loeffelholz MJ et al. Emerg Microb Infect. 2020 Dec;9:747-56



COVID-19

erminology s

ASARS-CoV-2 (serious acute respiratory syndrome
coronavirus 2) refers to the virus itself.

ACOVID-19 (Cornonavirus Disease 2019) is the disease
caused by the virus (named by WHO In a press release
on Feb 11, 2020).

ATermlnoIogy similar to HIV (human immunodeficiency virus),

which Is the virus that can cause the disease called AIDS
(Acquired Immune Deficiency Syndrome).


http://blog.americanhistory.si.edu/.a/6a00e553a80e1088340133f40aa02c970b-popup

How Does SARS-CoV-2 Cause Infection?

q « Alveolar (Typell) Epithelial Cells

AThe human receptor for SARS-CoV-2 is Angiotensin-converting enzyme 2 (ACE?2).

AThis enzyme is involved in regulation of blood pressure, through catalyzing
cleavage of angiotensin Il, a vasoconstrictor peptide, into angiotensin, a
vasodilator peptide, and is expressed by many cells in the body.

ASARS-CoV-2 binds to ACE2 through the spike proteins and subsequently
downregulates ACE2 expression (which could have negative effect clinically).

ACE2 Expression

SARS-CoV-2

spike protein
Eyes binding to ACE2

+ Pigmented Epithelial Cells

* Rod& Cone Photoreceptor Cells

* Miiller Glial Cells

Central Nervous System
+ Circumventricular Organs

Upper Airway
+ Ciliated Epithelial Cells
+  Goblet Cells

Heart
* Cardiofibroblasts
+ Cardiomyocytes
* Endothelial Cells

Vasculature
+ Endothelial Cells
* Migratory Angiogenic Cells
* Vascular Smooth Muscle Cells

* Pericytes
+ Epicardial Adipose Cells

Principal target cell
Lungs

Kidneys
+ Glomerular Endothelial Cells
* Podocytes
* Proximal Tubular Endothelial Cells

* Pulmonary Vasculature

Liver
+ Cholangiocytes
* Hepatocytes

* Enterocytes Viral entry, replication,
and ACE2 down-regulation

Gheblawi M et al. Circ Res. 2020 Apr 8 epub
Vaduganathan M et al. N Engl J Med. 2020 Mar 30 epub
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FUSION

Endosomal Pathway

Simplified Replication Cycle

RNA TRANSLATION

by host ribosomes into proteins

PROTEOLYSIS

polyproteins cleaved by
viral specific protease

TRANSCRIPTION

replicase-transcription complex:
replicates viral RNA with viral
RNA-dependent RNA polymerase

S protein
(spike)

To gain access to the cell the
virus binds to the receptor.

Once inside, the genetic
material of the virus, or
RNA, is released. /7 N\

The infected cell reads the
RNA and begins making
proteins that will keep the
immune system at bay.

Non-structural proteins (16)

Structural proteins (spike,
Viral membrane, envelope,
proteins nucleocapsid, accessary)

National Geographic: https://www.nationalgeographic.com/science/2020/03/covid-overview-coronavirus/

Prajapat M et al. Indian J Pharmacol. 2020;52:56-65

As the infection progresses,
these new proteins form
copies of the virus.

New copies of the virus are
assembled and carried to the
outer edges of the cell, then
go on to infect other host cells.

PACKAGING

Products enter endoplasmic
reticulum Golgi
intermediate compartment:
assembly viral envelope
(M, E, S proteins)
and viral RNA binds to N protein
to form ribonucleoprotein complex

Ymature virion bud
form an intracellular vesicle

VIRION RELEASE
Exocytosis
fusion of virion vesicle with
plasma membrane and release



https://www.nationalgeographic.com/science/2020/03/covid-overview-coronavirus/

Epidemiology: Early COVID-19 Cases Were Linked to Wuhan Seafood
Wholesale Market with Rapid Spread Among Close Contacts

Y A pneumonia of unknown cause detected in Wuhan, Hubei Province, China was
first reported to WHO China Country Office on Dec 31, 2019 and was rapidly
linked to exposure to the Wuhan Seafood Wholesale Market.

Y Epidemic doubled in size every 7.4 days, with transmission among close contacts
rapidly evident.

Characteristics of First 324 Patients with COVID-19
Pneumonia in Wuhan With Exposure History

®mLinked To Market ® Not Linked to Market

100% 94%
84%
80%
64%
60%
40% 36%
16%
20%
i | o
0% [J—
Before Jan 1 Jan 1-11 Jan 12-22
N=47 N=348 N=130 Jan 1, 2020 after identified as potential origin of outbreak

Li Qetal. N EnglJMed 2020 Mar 26;382:1199-207
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ARapid spread outside of Wuhan

to rest of China.

AThen spread outside of China
to current global pandemic.

Distribution of COVID-19 cases in accordance with the

Chronologic Incidence COVID-19 in China

Feb 16 2020
Feb 13 2020
Feb 7 2020
Jan 30 2020
Jan 25 2020
Jan 22, 2020 571
Dec 29, 20194 5

Cases with COVID-19
Guo YR. Mil Med Res 2020 Mar 13;7:11
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Why Such Rapid Global Spread?

AEase of transmission i respiratory droplets, touching contaminated surfaces

AHigh attack rate because:

Infectious before symptoms 1 viral shedding 1-3 d before symptoms (wei
WE. MMWR 2020 Apr 10).

Prolonged shedding after symptoms - median duration 17 days; more

severe disease = higher veukrciaikecnid 2@a d
Ap 9; Xu K. Clin Infect Dis 202 Apr 9; Pan Y. Lancet Infect Dis 2020 Feb 24)

Transmission from asymptomatic persons (saiy. JAMA 2020 Feb 21, Rothe C. NEIM 2020
Mar 5).

APopulation level lack of immunity-Nov el virus, no nNher

AEase of importation of cases i due to widespread global travel



COVID 19 Disease Iin Adults
Both Virus and Host Immune Response to Virus Play a Part

Siddigi HK. J Heart Lung Trans 2020 Stage | Stage Il Stage Il
doi:10/1016/jhealun.2020.03.012 (Early Infection) (Pulmonary Phase) (Hyperinflammation Phase)

A 11}

Viral response ph;se

ACytokine st

Severity of lliness

Host inflammatory response phase

I
|
! Time course |
Mild constitutional symptoms | I ARDS .
’ Clinical Fever >99.6° F ! Shortness of breath, dyspnea |1 | Systemic inflammatory response |\/|Ol’ta| |ty 19%-3.8%7
symptoms Dry cough, headache, diarrhea | hypoxia I syndrome/shock .
Loss of taste and/or smell | 1! Cardiac failure R|Sk faCtO I'S.
! - | AOlder age
Clinical Lymphopenia, increased | Abnormal chest imaging I Elevated inflammatory markers A
’ inica J prothrombin time, increased | Transaminitis | | (CRP,LDH, IL-6, D-dimer, feritin) Male sex
S19ns D-dimer and LDH (mild) I Low-normal procalcitonin | Troponin, NT-proBNP elevation AComorb|d|ty
Zhang W. JAMA 2020 N Sx MILD MODERATHSEVERE CRITICAL
Feb 24 epub 0 14%
: Q 0 5%
72,314 cases China 1% 81%
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