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•  Epidemiology	of	SARS-2	

•  Variants	
•  Vaccines	
•  What	about	Immunocompromised?	

	



SARS-CoV-2 
(COVID-19)

•  The virus that causes a respiratory disease 
called coronavirus disease 19 (COVID-19) 

 
•  SARS-CoV-2 is a member of a large family 

of viruses called coronaviruses 
 
•  These viruses can infect people and some 

animals. SARS-CoV-2 was first known to 
infect people in 2019	



COVID 19 Status
Total Cases 
213,205,948 

US: 37,988,577 
	

Total Deaths 
4,452,460 

US: 623,900 
	
	



Variants in 
US

B.1.1.7	(Alpha)	–	United	Kingdom	

B.1.351	(Beta)	–	South	Africa	

P.1	(Gamma)	-	Brazil	

B.1.617.2	(Delta)	–India	



Cancer Caregiver

•  The person who most often helps the person with cancer and is not paid to do so 
•  Partners, family members, or close friends 
•  Most often, not trained for the caregiver job 
•  Huge influence – both positive and negative – on how the cancer patient deals with their 

illness 
•  Helping patient stick with a demanding treatment plan  
•  Helping them to take other steps to get well, like eating healthy meals or getting enough 

rest 



Delta Variant – B.1.617.2  
Spike protein mutations T19R, Δ157-158, 
L452R, T478K, D614G, P681R, and D950N 

                                                                                                 

•  First	iden>fied	in	December	2020	and	became	
predominant	strain	in	India	and	Great	Britain	

•  By	the	end	of	August	>90%	of	the	cases	in	US	
•  Stared	a`er		July	4	weekend	gathering	in	
Provincetown,	Mass.	–	cluster	of	470	cases	
where	¾	of	cases	were	vaccinated	

•  Vaccinated	cases	even	without	symptoms	
carried	loads	of	virus	in	the	nose	and	mouth	

	



Delta Infec'on and Spread
•  The Delta variant is more contagious  

•  Alpha	50%	more	contagious	than	original	strain,	Delta	50%	more	contagious	
than	Alpha	

•  Unvaccinated	and	no	masks,	a	person	with	Delta	can	infect	3.5-4	people	
	

•  Some data suggest the Delta variant might cause more severe illness 
than previous variants in unvaccinated people 

 

•  Unvaccinated people remain the greatest concern 
 

•  Fully vaccinated people with Delta variant breakthrough infections 
can spread the virus to others 

 
•  However, vaccinated people appear to spread the virus for a 

shorter time	



Delta Variant rate in US Pacific	NW:	98.7%	



Complicated Immune System



What is a vaccine?

•  Vaccines contain weakened or inactive parts of a particular organism 
(antigen) that triggers an immune response within the body 

•  Newer vaccines contain the blueprint for producing antigens rather than 
the antigen itself 

 

•   Regardless of whether the vaccine is made up of the antigen itself or the 
blueprint so that the body will produce the antigen, this weakened version 
will not cause the disease in the person receiving the vaccine, but it will 
prompt their immune system to respond much as it would have on its first 
reaction to the actual pathogen	



Vaccine Types
•  The	whole-microbe	approach	

•  Inac>vated:		
•  Polio	
•  Flu	

•  AOenuated	live:	
•  Chickenpox	
•  Shingles	
•  MMR	

•  The	subunit	approach	-	subunit	vaccine	is	one	that	only	uses	the	very	
specific	parts	(the	subunits)	of	a	virus	or	bacterium	that	the	immune	
system	needs	to	recognize	

•  Most	childhood	vaccines	
	

•  The	gene>c	approach	(nucleic	acid	vaccine)	-	a	nucleic	acid	vaccine	just	
uses	a	sec>on	of	gene>c	material	that	provides	the	instruc>ons	for	
specific	proteins,	not	the	whole	microbe.	DNA	and	RNA	are	the	
instruc>ons	our	cells	use	to	make	proteins.	In	our	cells,	DNA	is	first	turned	
into	messenger	RNA,	which	is	then	used	as	the	blueprint	to	make	specific	
proteins.		

	

	
	
	



How vaccines work:



Typical vaccine 'meline in years  

Animal	studies	Basic	Science	 Clinical	Trials	 Approval	
Process	

Manufacturing		

8-10	years	 4-7	years	 1	year	 *varied	



Vaccine 
Development 
Advantages 
in 2020

AdV	vector	technology	had	been	previously	studied	in	HIV	
vaccines	and	had	been	approved	for	use	with	Ebola	vaccine	
(Ad26.ZEBOV	[Zabdeno	–	Jannsen],	cAd3-EBO	Z	[GSK])	

Clinical	and	pre-clinical	research	experience	with	mRNA	
vaccines	for	influenza,	Zika,	among	others	(none	approved)	

Experience	with	protein	subunit	vaccines	(e.g.	HepB,	
meningococcus)		

Technologies	ready	to	move	forward	quickly	and	adaptable	
to	novel	virus	

Experience	with	SARS	virus,	rapid	sequencing	and	isola>on	of	
virus	allowed	for	early	determina>on	of	vaccine	target	(spike	
protein)	



“Expedited” vaccine 'meline in months  
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Animal	studies	Basic	Science	 Clinical	Trials	 Approval	
Process	

Manufacturing		

2-3	months	 6	months	 1	month	 *prior	to	approval	

Pre-exis>ng	



Novel SARS-
CoV-2 
Vaccines

•  Vector	vaccines	
•  Astra-Zeneca	
(AZD1222)	

•  Janssen/J&J	
(Ad26.COV2.S)	

•  Sputnik	(Ad26/Ad5)	

•  m-RNA	vaccines 	
	 		

•  Moderna	(mRNA-1273)
		

•  Pfizer/BioNTech	
(BNT162b2)	

•  Protein	sub-unit	vaccines	
•  Novavax	(NVX-
CoV2373)	

•  Killed	virus	vaccines	
•  Covaxin	(adjuvant/killed	
SARS-CoV-2)	

•  CoronVac	(Sinovac)	



Vaccina'on Trial Data

Vaccine	 Efficacy	vs.	COVID-19	 Efficacy	vs.	
Hospitaliza>on	

Efficacy	vs.	Death	 Cold	Chain	 Doses	

Janssen/J&J	 66.9/76.7%	severe	14	days	

66.1/85.4%	severe	28	days	

2	(both	<28	days)	in	
vaccine	arm	

28	in	placebo	

7	fain>ng/100,000	
7	blood	clots/1	million	
1	death	

Effec>ve	against	all	
variants	

Moderna	 94.1%	 0	severe	disease	
in	vaccine	arm	

30	in	placebo	

0	in	vaccine	arm	
Allergic	reac>ons	within	
7	days	

Effec>ve	against	all	
variants	

	

Pfizer	 94.6%	 1	severe	disease	in	
vaccine	arm	

9	in	placebo	

0	in	vaccine	arm	
Allergic	reac>ons	within	
7	days	

Effec>ve	against	all	
variants	

	



Novel SARS-CoV-2 Vaccines in US

The	Pfizer-BioNTech	vaccine	
(Comirnaty):		authorized	for	
people	12	years	and	over	

• As	of	August	2021	the	Pfizer	
vaccine	is	
fully	approved	by	the	FDA.		

• 91%	effec>ve	at	preven>ng	
COVID-19	and	provides	strong	
protec>on	against	serious	
illness.	

• 0	death	in	vaccine	arm	
• Allergic	reac>ons	within	7	days	
• Transient	myocardi>s	in	young	
adults	and	adolescents	

The	Moderna	vaccine:	
authorized	for	people	18	years	

and	over	

• 94%	effec>ve	at	preven>ng	
COVID-19	and	provides	strong	
protec>on	against	serious	
illness.	

• 0	death	in	vaccine	arm	
• Allergic	reac>ons	within	7	days	

Johnson	&	Johnson’s	Janssen	
vaccine:	authorized	for	people	

18	years	and	over	

• 66.3%	effec>ve	at	preven>ng	
COVID-19	and	provides	strong	
protec>on	against	serious	
illness.		

• 7	fain>ng/100,000	
• 7	blood	clots	with	low	plateles/
1	million	

• 1	death	



Vaccina'ons 
for Variants

Vaccines	are	effec>ve,	but	not	100%,	but	virtually	all	
hospitalized	cases	and	deaths	are	unvaccinated	
people	

Low	vaccina>on	coverage	in	many	communi>es	is	
driving	the	current	rapid	surge	in	cases	involving	the	
Delta	variant,	which	also	increases	the	chances	that	
even	more	concerning	variants	could	emerge	

High	vaccina>on	coverage	will	reduce	spread	of	the	
virus	and	help	prevent	new	variants	from	emerging.	
CDC	recommends	that	everyone	aged	12	years	and	
older	get	vaccinated	as	soon	as	possible.		



Thrombosis 
and AdV 
Vaccines

•  Early	data	on	AZ	vaccine	and	clovng	sugges>ng	increased	risk1	
•  28	pts	in	Austria/Germany	developed	different	types	of	clots,	or	

thromboses,	five	to	16	days	a`er	vaccina>on,	and	all	had	made	
an>bodies	against	platelets	

•  9	had	cerebral	venous	thrombosis,	3	had	splanchnic-vein	
thrombosis,	3	had	pulmonary	embolism,	and	4	had	other	
thromboses;	of	these	pa>ents,	6	died	

•  Addi>onal	data	from	Norway	with	similar	findings2	

•  Canada	limits	AZ	use	to	those	>50	yrs	of	age,	Europe	no	restric>ons;	
UK	only	>30	yrs		

•  On	4/13/2021,	FDA	and	CDC	have	put	a	hold	on	use	of	Janssen/Johnson	
&	Johnson	vaccine	

•  Reported	6	thrombosis	events	among	over	6.8	million	doses,	all	
women	(1	death)	

•  Available	again	with	guidance	to	discuss	with	pa>ents	prior	to	use	
(par>cularly	women	<40)	

•  No	reported	thrombo>c	issues	with	mRNA	vaccines	(over	200	million	
doses	given)	





Effectiveness of Covid-19 Vaccines 
against the B.1.617.2 (Delta) Variant 


July 22, 2021	
N Engl J Med 2021; 385:320-329	
DOI: 10.1056/NEJMoa2107058 

Prevention and Attenuation of Covid-19 with the BNT162b2 and mRNA-1273 Vaccines 

3975 health care personnel, first responders, and other essential and frontline workers. From 
December 14, 2020, to April 10, 2021, the participants completed weekly SARS-CoV-2 
testing by providing mid-turbinate nasal swabs for qualitative and quantitative reverse-
transcriptase–polymerase-chain-reaction (RT-PCR) analysis.  

 

•  Participants who were partially or fully vaccinated at the 
time of infection had a 40% lower viral RNA load and a 
66% lower risk of viral RNA detection for more than 1 
week.  

•  Partially or fully vaccinated participants also had a 58% 
lower risk of febrile symptoms and a shorter duration of 
illness, with approximately 6 fewer days of symptoms and 
2 fewer days spent sick in bed, than unvaccinated 
participants.  

•  Effect is probably due to recall of immunologic memory 
responses that reduce viral replication and accelerate the 
elimination of virally infected cells.	



Vaccina'on Status
Total Vaccine Doses Administered 

5,002,735,109 

	

Vaccine Doses Administered in US 
362,779,423 



Immunocompromised and Vaccines

•  Influenza	vaccine	responses	are	
less	robust	among	cancer	and	
transplant	pa>ents,	though	
high-dose	vaccines	or	boos>ng	
may	improve	responses	

	

•  Data	that	responses	can	be	
seen	as	early	as	3	months	post-
HCT	



Data on Cancer and 
Transplant pa'ents
Pfizer	trial	enrolled	1395	(3.7%)	cancer	pa>ents	in	
trial,	however	no	pa>ents	on	ac>ve	chemotherapy	
or	immunosuppression	allowed	in	trial1	

Janssen/J&J	enrolled	226	(0.5%)	cancer	pa>ents	and	
79	(0.2%)	pa>ents	“immunocompromised	a`er	
blood	transplant”2	

Data	on	these	sub-groups	not	clear,	but	thought	to	
be	likely	limited	immunosuppression	(long-term	
survivors)	



Mul'ple Myeloma

•  Of	93	pa>ents,	52	(56%	[95%	CI	46–66]),	had	
posi>ve	Ab	a`er	first	dose	(on	therapy	lower	
response)1	

•  Of	48	pa>ents,	lower	Ab	levels	compared	to	
control,	and	only	12	(25%)	with	response	a`er	
first	dose	of	the	vaccine	(compared	to	>50%	in	
normal	hosts	

Bird Lanct Hematol 2021 
Terpos Blood 2021 



An'body levels 

•  Post-vaccine	an>body	levels	vary	by	vaccine	
(mRNA	highest)	

•  Following	vaccina>on	natural	decay	in	
an>body	>ters	

•  Modeled	that	90%	efficacious	vaccines	will	
drop	to	70%	efficacy	in	131	days,	50%	in	221	

•  For	70%	efficacious	vaccines	50%	efficacy	at	
~90	days	 Khoury MedRxiv 2021 



Cancer pa'ents and 
COVID-19

•  An>body	levels	may	be	less	in	cancer	pa>ents	

•  Variants	already	have	reduc>ons	in	post-vaccine	efficacy	

•  Significant	risk	with	variants	among	those	with	less	robust	
responses	to	vaccines	

•  IVIG	levels	not	sufficient	to	provide	protec>on	

•  Study:	218	cancer	pa>ents	who	tested	posi>ve	for	
COVID-19	from	March	18	to	April	8,	2021	at	Montefiore	
Medical	Center,	New	York.		

	
•  61	died	from	COVID-19,	a	fatality	rate	of	28%,	as	

compared	to	the	overall	mortality	rate	of	5.8%	for	
COVID-19	in	the	US	(as	per	the	World	Health	
Organiza>on)	

•  Highest	mortality	rate:	37%	(20	of	54	pa>ents)	for	blood	
cancers	(leukemia,	lymphoma,	myeloma).		

•  For	pa>ents	with	solid	malignancies,	the	mortality	rate	
was	25%	(41	of	164).	The	mortality	rate	for	pa>ents	with	
lung	cancer	was	55%	and	colorectal	cancer	was	38%,	
compared	with	mortality	rates	of	14%	for	breast	cancer	
and	20%	for	prostate	cancer.	



Immunosuppressed 
pa'ents as source 
of variants?

•  Emerging	data	suggests	that	IC	hosts	can	
be	source	of	viral	variants	

•  Present	with	higher	viral	loads	
•  Have	viable	virus	detected	for	long	

periods	of	>me	
•  Limited	immunity	may	allow	more	ease	

of	viral	escape,	and	breakthrough	of	
remaining	aspects	of	immunity	



Ongoing 
ques'ons

•  Boosters:	3rd	dose	of	mRNA	received	FDA	
EUA	for	immunocompromised	

•  New	vaccines	are	in	the	pipeline	
•  An>body	levels	and	other	T-Cell	studies	
for	IC	pa>ents	are	ongoing	



Caregivers/Family
•  Household	transmission	is	high	

•  Caregivers	and	family	more	likely	to	leave	
home	and	have	at	risk	exposures	

© Fred Hutchinson Cancer Research Center  
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•  Cannot	prevent	exposures	

•  “Cocoon”	strategy	to	vaccinate	all	those	close	contacts	of	high-risk	pa>ents	(known	vaccine	efficacy	vs.	
unknown	efficacy)1	

•  Renewed	effort	from	cancer	centers	to	target	household	contacts/caregivers	for	vaccine	educa>on	

Ø  Few	cancer	center	websites	target	any	vaccine	informa>on/educa>on	to	close	contacts2	

1. Woodfield Cancer 2021 
2. Marellapudi  Vaccine 2020 



As of 8/26/2021- Washington State



As of 8/26/2021, Washington State



As of 8/26/2021, Washington State



Expecta'on 

•  Vaccinated	cancer	pa>ents	will	con>nue	
to	develop	COVID-19,	become	hospitalized	
and	may	die	from	SARS-CoV-2	despite	
vaccina>on	

•  Decreased	community	levels	will	decrease	
risk,	but	regression	to	poor	vaccine	
coverage	will	assure	SARS-CoV-2	remains	
in	our	communi>es	

•  Similar	to	H1N1,	COVD-19	will	become	a	
con>nuing	issue	

•  Expect	a	yearly	vaccine	for	all	of	us	and	for	
our	pa>ents	



Recommenda'ons

Since	the	vaccine	may	not	be	as	effec>ve	in	IC	pa>ents:	

	

•  Please	wear	a	mask	in	public	spaces	(even	outside	
when	there	is	crowd)	

•  Avoid	crowds,	stay		away	from	symptoma>c	people	

•  Get	the	third	dose	of	the	vaccine	if	Moderna	or	Pfizer	
for	the	first	one	

•  Wear	a	mask	in	enclosed	spaces	

•  Avoid	inside	visits	with	family,	friends	if	they	do	not	
have	close	contact	with	you	already	

•  Can	meet	up	outdoors,	but	please	mask	up!	

•  Con>nue	to	be	cau>ous	
•  All	caregivers	and	close	contacts	should	be	vaccinated!	



Treatment/Preven'on 
op'ons

•  Monoclonal	an>bodies	(treatment)	

•  Casirivimab	and	imdevimab	(REGEN-Cov)	are	recombinant	
human	IgG1	monoclonal	an>bodies	that	target	the	receptor	
binding	domain	of	the	spike	protein	of	SARS-CoV-2	

•  Approved	for	the	treatment	of	mild	to	moderate	coronavirus	disease	2019	
(COVID-19)	in	adult	and	pediatric	pa>ents	(12	years	of	age	and	older	weighing	
at	least	40	kg)	with	posi>ve	results	of	direct	SARS-CoV-2	viral	tes>ng,	and	who	
are	at	high	risk	for	progression	to	severe	COVID-19,	including	hospitaliza>on	or	
death	

•  In	adult	and	pediatric	individuals	(12	years	of	age	and	older	weighing	at	
least	40	kg)	for	post-exposure	prophylaxis	of	COVID-19	in	individuals	
who	are	at	high	risk	for	progression	to	severe	COVID-19,	including	
hospitaliza>on	or	death	a`er	exposure	to	COVID	19	posi>ve	individual	
(Includes	IC	pa>ents)	

•  Pre-prophylaxis	studies	are	ongoing	and	being	considered	for	high	risk	
individuals	



Conclusion

•  We	are	at	the	worst	>me	for	COVID	since	the	pandemic	started	
•  But	effec>ve	vaccines	are	available	
•  Despite	effec>ve	vaccines,	infec>on	rate	is	high	
•  While	vaccines	prevent	poor	outcomes,	immunocompromised	
pa>ents	may	be	more	vulnerable	and	s>ll	at	risk	of	dying	

•  Take	extreme	precau>ons	always	including	adhering	to	mask	
use	in	public	

•  Contacts	and	caregivers	should	all	be	vaccinated	
•  If	there	is	a	known	exposure	to	COVID,	please	call	your	doctor	
immediately	for	REGEN-Cov,	a	monoclonal	an>body	
combina>on	



Thank You! 


sblau@nwmsonline.com	

206-412-1747	






