Update on the COVID-19 Coronavirus Outbreak:
Blood Collection and Safety Implications

Moderator: Dr. Michael Busch is the chairperson of the
ISBT TTID Working Party.

Presenters:

A Dr. Louie Katz the former chair of the FDA BPAC and
CMO of ABC. He is now chair of the AABB TTD
committee and is involved in the US response to this
outbreak.

A Dr. Hua Shan led the REDS-1I/Ill China programs.

The speakers will discuss the COVID-19 coronavirus
outbreak and potential recommendations for blood
safety interventions and needed research on levels of
RNA/infectious virus in blood and consequent TT risk
and PRT efficacy.



SARS-CoV-2:
Relevance to transfusion medicine
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Chair, AABB TTD Committee
Adj Clin Prof, Infectious Diseases: Carver College of Medicine, lowa City




/ human coronaviruses

A 229E

ANLG3 Endemi c Acomm
A OC43 coronaviruses
AHKU1

A SARS N .

A MERS nBad?o

coronaviruses
A SARS-CoV-2



SARS-CoV-2

A Betacoronavirus
I Large (>29000 nucleotide)
I Lipid-enveloped
I Positive sense, SS-RNA
A 2/3 of initial cases in a cluster at Huanan Seafood
Wholesale Market in Wuhan, China

Ad80% sequence id@avtity to SAF

A & @®&%6whole genome identity with a bat coronavirus

i ADidnot fi nd snahemarkey, sobsaspecioahother or
Intermediate host.

A Presumed droplet P2P spread in community & health care
I Role of fecal-oral transmission is speculative

Shou P et al. Nature. 2020 *Brand S. WHO. CNBC. 11 Feb. 2020
Wu F et al. Nature. 2020

Wu A et al. Cell Host and Microbe. 2020

Lu R et al. Lancet. 2020
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COVID-19: 93,455 cumulative
cases 3198 deaths) in 82
countries, 4 March 2020
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China epidemic curves through 11 Feb 2020
By date of onset & date of diagnosis
44,672 confirmed cases

B =000 -

Confirmed Cases Ouly (r=42,672)
330 mEvDazofOmet g By Date of Diagnosis
3,000
gz.sm-
Ty 15 -
5 2,000
& 10 |
= L]
= 3 1
lll:lﬂ:l- |:|l |J I
A lll
.:|fr N il
SNSRI AERS UL - NNERnMERsUTEES
e I = I o = = (5 [ (R (RS (R 5 (s | e e e ( (n ( r

e e e e e e e e e

The novel coronavirus pneumonia emergency response epidemiology team. The
epidemiological characteristics of an outbreak of 2019 novel coronavirus
diseases (COVID-19)d China, 2020. China CDC Weekly 2020.



How bad is 1t??

44,672 confirmed Chinese cases as of 11 Feb 2020

Confirmed cases and deaths
by age cohort
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Basic clinical & epi of COVID-19

Asymptpmatic
URI

Viral pneumonia

Respiratpry failure

Silverstein et al. Lancet. 2020 v

Basic reproductive number (R,) 2.2 (95% Cl 1.4-3.9)
Incubation period 5-6 d (range 0-14)
Serial interval 4.4-7.5d
Case fatality rate 2-3% (evolving)
Infection fatality rate 0.3-1% (evolving)

WHO. Sit Rep 30. 20 Feb 2020



O100 therapy trials

ADr ugs: O100 trials in
I Lopinavir/ritonavir (HIV)  ribavirin
I Oseltamivir and favilavir (flu A drugs)
I Remdesivir (failed Ebola rx)
I Interferons in combination with various drugs
I Chloroquine (malaria)
I Traditional Chinese herbal compounds
I Monoclonal antibodies

A Convalescent plasma
A Menstrual blood stem cells
A >11 vaccine trials in development




Context: basic reproductive numbers: R,
Infections in non-immune population from an index

Disease
Measles

Transmission
Airborne

Diphtheria

Saliva

Smallpox

Airborne droplet

Polio

Fecali oral route

Rubella

Airborne droplet

Mumps

Airborne droplet

Pertussis

Airborne droplet

HIV/AIDS

Sexual contact

SARS

Airborne droplet

COVID-19

Airborne droplet

1918 Influenza

Airborne droplet

2014 Ebola

Body fluids

MERS

Airborne droplet



https://en.wikipedia.org/wiki/Influenza

Context: case-fatality rates

Virus Case fatality rate (%)
2009 HIN1 0.02-0.4

SARS-CoV-2 | Evolving understanding (2-3%)
SARS 9.6

MERS 34.4
H7N9 39

West Afr. Ebola 03

After Munster VJ et al. NEJM. 2020



SARS outside respiratory/Gl tracts

How does it get there?
In situ hybridization &/or EM at autopsy

A Circulating immune cells,
spleen, nodes et al

AKidneys
ABrain

Coronavirus-like particles by EM in 6/22 SARS patients

Total cells Cells with viral particles Positive cells
Mean (SEM Mean (SEM Percent
PMNs 83.2 (6.9)

Monocytes 6.2 (0.9)

Lymphocytes 10.7 (1.0)

Gu J et al. JEM. 2005



What it takes to bea TTID

AAsymptomatic blood-borne phase
AChronic and/or acute

Alnfectiousness by parenteral route

ASurvival of agent in contemporary components
ASusceptible recipients
ARecognized disease in transfusion recipients

Our level of concern (should be) dependent on

Alncidence and prevalence, especially of pre- or
asymptomatic infection

AClinical severity
ARate of growth of an epidemic



SARS-CoV-2as TTID?

A Theoretically possible?
I Its RNA can be amplified from patient blood
I Presence of infectious virus not established

I No respiratory viruses, including human
coronaviruses, prowde a precedent for TTI

A Routine donor screening practices will
prevent symptomatic donors from giving

A Asymptomatic donors are our main concern
A Plasma derivatives should be safe

So, how precautionary must we be??



Days from

fever Samples (n) Percent positive
2-4 RNAemia in
. 32 SARS pts.
Wang W-K et al. JCM.
8-11 2005
12-16
70
Plasma RNA by 60
RT-PCR in 135 =50
S 40 SARS-CoV-2 6/41
SA RS ptS ’ 30 (14.6%) RI?IA positive
Chen W et al. J. Med Micro. 2004. §2o

Huang C et al. Lancet. 2020
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MERS-CoV RNA: respiratory tract vs. serum:

But what happens during the incubation period?

N= 37 pts.

Lower Respiratory Tract
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Corman V et al. CID. 2016.
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SARS transfusion risk model, Shenshen, 2003:
Estimated risk from a single RBC unitd would we see it?

Key inputs
A RNAemia = infectious viremia
A 0.75% asymptomatic infections

Mean = 14.11/106
Max = 23.57/106

Shang G et al. Trans Aph Sci. 2007



