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Abstract
Background: Adult	SOT	recipients	with	COVID-	19	have	higher	mortality	rates	when	
compared	to	general	population.	There	 is	paucity	of	data	on	outcomes	 in	pediatric	
SOT	recipients.
Methods: This	 is	a	cross-	sectional	 study	 investigating	 the	prevalence	of	COVID-	19	
infection	and	outcomes	in	pediatric	SOT	(heart,	liver,	and	kidney)	recipients.	We	ex-
tracted	demographic	and	clinical	characteristics	and	COVID-	19	testing	(PCR	or	[Ab]	
test)	 results	 from	medical	 records.	Clinical	characteristics	were	compared	between	
patients	who	were	positive	for	COVID-	19	(PCR	or	Ab)	and	those	who	did	not,	using	
Mann-	Whitney,	 Student's	 t	 test,	 or	 chi-	square	 test.	 p value <.05 was statistically 
significant.
Results: A	total	of	108	SOT	recipients	with	a	median	age	of	13.1	(8.4,	17.8)	years	and	
median	4.2	(2.7,	7.9)	years	from	transplant	were	checked	for	COVID-	19	via	a	PCR	or	
Ab	test.	A	positive	PCR	was	confirmed	in	10	patients	(9.3%),	while	12	patients	(11.1%)	
were	positive	for	COVID-	19	Ab.	The	patients	who	tested	positive	in	our	cohort	were	
9/50	(18%)	heart,	6/68	(8.8%)	kidney,	and	7/50	(14%)	liver	transplant	recipients.	There	
were	no	differences	in	the	clinical	characteristics	between	patients	with	and	without	
COVID-	19	infection.	All	patients	were	either	asymptomatic	(50%)	or	had	self-	limiting	
symptoms. No changes were made to the immunosuppressive regimen. Only one pa-
tient	was	hospitalized	and	none	had	an	oxygen	requirement.
Conclusions: In	 our	 cohort	 of	 pediatric	 SOT	 recipients,	 COVID-	19	 infection	 was	
asymptomatic	or	mild.	This	data	may	aid	clinicians	in	counseling	patients	and	families	
in	this	increased-	risk	population.
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1  |  INTRODUC TION

NYC	 was	 a	 major	 initial	 epicenter	 for	 COVID-	19	 infection	 in	 the	
United	States	and,	in	the	borough	of	Bronx,	where	our	hospital	is	lo-
cated,	there	was	a	higher	prevalence	of	infection	compared	to	other	
NYC	boroughs.1	The	clinical	manifestations	of	COVID-	19	are	 typi-
cally mild in children.2– 4	A	review	by	the	Chinese	CDC	indicated	that	
only	1%	of	 the	 cases	 (416/72	134)	were	 in	 children	younger	 than	
10	years	of	age	with	no	mortality	in	this	population.5

In	general,	 immunocompromised	patients	are	more	susceptible	
to	viral	infections	than	immunocompetent	individuals.6	This	knowl-
edge	led	to	the	concern	that	SOT	recipients	on	immunosuppressive	
medications	may	be	at	a	higher	risk	for	infection,	morbidity	and	mor-
tality	from	COVID-	19.	The	reports	in	adult	SOT,	particularly	kidney	
transplant	recipients,	indicate	a	significantly	increased	morbidity	and	
mortality when compared to the general population.7,8 Initial reports 
in	 pediatric	 kidney	 transplant	 recipients	 indicate	 a	 decreased	 risk	
for	infection	and	less	severe	disease	when	compared	to	their	adult	
counterparts.9	 The	main	 objective	 of	 this	 study	was	 to	 determine	
the	prevalence	of	COVID-	19	infection	and	the	clinical	outcomes	in	
pediatric	SOT	(heart,	liver,	and	kidney)	recipients	at	our	center.

2  |  METHODS

After	approval	from	the	institutional	review	board	with	a	waiver	of	
consent,	 we	 conducted	 a	 cross-	sectional	 study	 at	 our	 institution	
from	April	2020	to	December	2020	as	testing	became	readily	avail-
able	in	April	2020.	While	COVID-	19	PCR	testing	was	done	on	symp-
tomatic	or	for	pre-	procedural	testing,	all	other	patients	were	tested	
once	for	the	presence	COVID-	19	Ab	during	their	routine	clinical	fol-
low-	up	starting	April	2020.	All	patients	were	screened	for	COVID-	19	
exposure	and	symptoms	during	their	clinical	care	using	a	standard-
ized	series	of	questions	based	on	US	CDC	symptom	checklist.10	We	
extracted	the	demographic	and	clinical	data	of	the	study	population	
from	 the	 electronic	medical	 record.	 Variables	 of	 interest	 included	
organ	transplanted,	date	of	 transplant,	age	at	 transplant,	 immuno-
suppression	regimen,	current	height	in	centimeters,	current	weight	
in	kilograms,	and	the	presence	of	comorbidities	(hypertension,	dia-
betes,	chronic	lung	disease,	and	history	of	malignancy).	Trough	tac-
rolimus	levels	for	the	6	months	prior	to	COVID-	19	Ab	testing	were	
also	extracted	from	the	EMR,	and	the	mean	trough	levels	were	cal-
culated.	 There	was	 no	 standard	 protocol	 decided	whether	 or	 not	
children	should	go	to	daycare	or	school,	but	was	based	on	the	com-
fort	and	resource	availability	of	the	individual	families.	It	should	be	
noted	that	 for	most	of	 the	study	period,	most	schools	 in	 the	NYC	
metro area did not have in person classes.

SOT	 recipients	 were	 tested	 for	 SARS	 CoV-	2	 using	 a	 real-	time	
reverse	 transcriptase	 PCR	 assay	 obtained	 from	 a	 nasopharyngeal	
swab,	if	they	exhibited	symptoms	concerning	for	infection	or	prior	
to	any	scheduled	surgical	procedures.	All	patients	were	 tested	 for	
the	presence	of	COVID-	19	Ab	once	during	a	routine	clinic	visit,	re-
gardless	of	symptoms	or	known	COVID-	19	exposure.	The	Ab	testing	

was	performed	using	the	ELISA	 IgM	and	 IgG	test	by	Viracor	 labo-
ratory.	A	unit	value	of	<9.0	 indicated	there	was	no	detectable	IgG	
Ab	present	and	Immune	Status	Ratio	value	of	<1.0 indicated there 
was	no	detectable	IgM	Ab	present.	Data	provided	by	the	company	
indicate	 that	 the	 specificity	of	 this	 test	 is	100%	 for	both	 IgM	and	
IgG.11	Positive	infection	was	defined	as	either	a	positive	COVID-	19	
PCR	or	Ab	test.

2.1  |  Statistical analysis

Descriptive	 data	 for	 patients	 were	 expressed	 as	 median	 (inter-
quartile	 range),	 mean/median	 (standard	 deviation)	 and	 frequency	
(%)	 as	 appropriate.	Mann-	Whitney	 or	 Student's	 t	 test	 (continuous	
variables)	and	chi-	square	tests	 (categorical	variables)	were	used	to	
compare	 clinical	 characteristics	 between	 pediatric	 SOT	 recipients	
who	were	COVID-	19	positive	 (PCR	or	Ab	positive)	and	 those	who	
were	 negative.	We	 compared	 clinical	 characteristics	 between	 the	
2	groups	using	SPSS	software.	A	p value <.05 was considered statis-
tically	significant.

3  |  RESULTS

At	our	 center,	 a	 total	 of	50	heart	 transplant,	 50	 liver,	 and	68	kid-
ney	transplant	patients	are	followed.	Of	the	168	SOT	patients,	108	
(64.3%)	 were	 seen	 at	 our	 clinic	 site	 during	 the	 study	 period	 and	
were	tested	for	COVID-	19	via	a	PCR	or	Ab	test.	The	other	SOT	re-
cipients	were	being	 followed	via	 telemedicine	 and	off-	site	 labora-
tory	 testing	 due	 to	 personal	 concerns	 of	 becoming	 infected	 with	
COVID-	19.	Twenty-	two	of	the	108	patients	(20.4%)	tested	positive	
for	COVID-	19	either	via	PCR	or	Ab	test.	The	demographics	of	the	
patients,	stratified	by	organ,	are	shown	in	Table	1.	The	patients	who	
tested	positive	in	our	cohort	were	9/50	(18%)	heart,	6/68	(8.8%)	kid-
ney,	and	7/50	(14%)	liver	transplant	recipients.	A	positive	COVID-	19	
PCR	from	a	respiratory	specimen	was	confirmed	in	10	patients.	Of	
these	10	patients,	4	also	had	positive	Ab	testing	average	2	months	
from	 the	 positive	 PCR.	 The	 remaining	 12	 patients	 tested	 positive	
only	via	Ab	testing.

The	 median	 age	 of	 our	 study	 population	 was	 13.1	 (8.4,	 17.8),	
(range	0.6–	26)	years.	The	median	time	after	transplantation	was	4.2	
(2.7,	 7.9)	 years.	 The	 time	 from	 transplantation	 ranged	 from	0.2	 to	
19	years.	There	were	10	(9%)	patients	≤1	year	from	transplantation,	
of	which	3	had	COVID-	19.	Seven	(32%)	of	the	22	COVID-	19	positive	
transplant	recipients	were	suspected	to	have	had	COVID-	19	expo-
sure	from	a	family	member	based	on	the	questionnaire.	Eleven	(50%)	
of	22	COVID-	19	positive	patients	were	asymptomatic.	The	other	pa-
tients	had	self-	limiting	symptoms	which	included	fever	(n =	5),	nasal	
congestion	or	cough	(n =	6),	malaise	or	headache	(n =	3),	abdominal	
pain	or	diarrhea	(n =	5),	and	anosmia	or	ageusia	(n =	2).	Only	1	patient	
required	hospitalization.	He	was	a	12-	month-	old	male	with	history	
of	biliary	atresia	who	was	3	months	post	liver	transplant,	presented	
with	fever,	congestion,	and	cough	and	was	admitted	for	concerns	of	
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Median (IQR)/Mean ±SD/n 
(%)

Heart
(n = 42)

Kidney
(n = 44)

Liver
(n = 21)

Median	age	(years) 13.6	(8.5,	17.3) 15.4	(9.9,	18.5) 8.1	(3.9,	13.9)

Median time since 
transplant	(years)

4.7	(2.6,	9.2) 4.3	(2.7,	9.5) 3.5	(2,	6.5)

Sex	(Male) 23	(54.7%) 36	(81.8%) 14	(63.6%)

Height	(cm) 152	(127,	169) 150	(129.5,	164.5) 129.5	(104.5,	160)

Weight	(Kg) 47.8	(31.5,	68.2) 50.9	(32.9,	66.9) 28.3	(17.4,	45.1)

BMI	(kg/m2) 19.5	(16.5,	23.5) 20.6	(18.7,	26.8) 17.4	(16.1,	21.9)

Vitamin	D	levels	(ng/mL) 30.3 ± 10.7 33.9	± 11.3 29.3	± 7.7

Aspirin 38/42	(90.5%) 2/44	(4.5%) 1/21	(4.8%)

Symptoms 5/42	(11.9%) 0/44 4/21	(19%)

Total	COVID−19	positive	
(PCR	or	Ab)

9/42	(21.4%) 6/44	(13.6%) 7/21	(33.3%)

COVID−19	PCR	positive 5/42	(11.9%) 0/44 5/21	(23.8%)

COVID−19	Ab	positive

IgG 4/42	(9.5%) 4/44	(9%) 2/21	(9.5%)

IgM 3/42	(7.1%) 4/44	(9%) 0/21

Immunosuppression

Tacrolimus 42/42	(100%) 44/44	(100%) 20/21	(95%)

Cyclosporine 0 0 1	(4.7%)

Mycophenolate	Mofetil 23	(54.7%) 43	(9.8%) 5	(23.8)

mTOR	inhibitors 6	(14.2%) 0 0

Azathioprine 4	(9.5%) 0 2	(9.5%)

Steroids 3	(7.1%) 33	(75%) 4	(19%)

Calcineurin	Inhibitor	
monotherapy

6/42	(14.2%) 0/44 13/21	(59%)

Mean tacrolimus levels 
(ng/dL)

5.2 ± 1.3 5.4 ± 1.04 6.6 ± 2.6

TA B L E  1 Patient	demographics

Mean ±SD/n (%)
COVID−19 positivea

(n = 22)
COVID−19 negative
(n = 85)

p 
value

Age	(years) 7.3 ± 6.6 10.6 ±	5.9 .8

Time	since	transplant	(years) 5.1 ± 4.3 8.5	± 12.5 .4

Height	(cm) 115.4 ±	45.9 136.5 ±	27.8 .6

Weight	(Kg) 23.4 ±	26.8 37.9	±	26.9 .45

BMI	(kg/m2) 16.8	± 6.3 19.9	±	4.9 .3

Gender	(Male) 13/22 50/85 .9

Mean tacrolimus trough levels 
(ng/dL)

4.4 ± 2.4 4.1 ± 1.3 .7

Steroids 8/22	(36%) 35/85	(38%) .7

Comorbidities 8/22	(36.3%) 29/85	(82.8%) .8

Hypertension 3	(13.6%) 20	(23.5%)

Diabetes 0 5	(5.9%)

Obesity 4	(18%) 5	(5.9%)

History	of	malignancy 0 3	(3.5%)

Chronic	lung	disease 3	(9%) 1	(1.1%)

Vitamin	D	levels	(ng/mL) 22.7 ± 10.5 33.3 ±	10.8 .7

aPositive	PCR	or	Ab	testing.

TA B L E  2 Comparison	of	clinical	
characteristics	between	COVID-	19	
positive and negative patients
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sepsis.	He	did	not	require	supplemental	oxygen	and	was	discharged	
48	 h	 post	 improvement	 in	 his	 clinical	 profile	 and	 negative	 blood	
cultures.	No	patients	 in	 our	 cohort	 developed	MIS-	C.	 In	 addition,	
no	one	required	escalation	of	care	 (oxygen	support,	 intubation,	or	
[ECMO]	utilization)	and	there	were	no	deaths.	None	of	our	patients	
received	 COVID-	19	 specific	 therapy	 (remdesivir	 or	 convalescent	
plasma).	All	patients	who	were	positive	for	COVID-	19	via	PCR	fol-
lowed	quarantine	recommendations	and	were	closely	monitored	via	
telemedicine visits until complete recovery.

All	heart	transplant	patients	were	on	aspirin	for	coronary	artery	
vasculopathy	 prevention.	 In	 addition,	 2	 kidney	 transplant	 patients	
and	1	liver	transplant	patient	were	on	aspirin.	One	kidney	transplant	
patient	had	underlying	coagulopathy,	and	another	had	a	history	of	a	
cerebrovascular	event.	The	 liver	transplant	patient	had	portal	vein	
stenosis	treated	with	a	stent.	None	of	the	pediatric	SOT	recipients	
who	 tested	 positive	 for	 COVID-	19	were	 on	 anticoagulants	 at	 the	
time	of	diagnosis,	 and	no	anticoagulants	were	 initiated	after	diag-
nosis.	All	transplant	recipients	received	routine	immunosuppressive	
medications,	and	no	changes	were	made	to	their	regimen	after	the	
diagnosis	 of	 COVID-	19.	 All	 but	 one	 patient	 was	 on	 a	 tacrolimus-	
based	 regimen	with	 levels	 in	 the	 expected	 range.	 The	majority	 of	
kidney	 transplant	 patients	 (75%)	were	 also	 on	 steroids.	 The	 heart	
transplant	recipients	were	on	a	steroid	avoidance	regimen	with	7.1%	
on	steroids.	The	majority	(59%)	of	the	liver	transplant	patients	and	
14.2%	of	heart	transplant	recipients	were	on	monotherapy	with	tac-
rolimus.	There	was	no	change	 in	allograft	 function.	The	vitamin	D	
levels	were	within	the	normal	range	for	most	of	the	patient.

The	 cohort	 was	 stratified	 into	 two	 groups,	 those	 who	 tested	
positive	for	COVID-	19	via	either	PCR	or	Ab	and	those	who	tested	
negative	(Table	2).	COVID-	19	positive	patients	were	an	average	age	
of	7.2	years	at	 the	 time	of	COVID-	19	diagnosis	and	were	an	aver-
age	5.1	years	post-	transplant.	The	median	 time	 from	 transplant	 in	
COVID-	19	positive	patients	was	3.2	 (2.1,	10.2)	years.	None	of	 the	
variables	analyzed	were	statistically	significant.	In	our	cohort,	8/22	
(36%)	patients	who	tested	positive	had	comorbidities	including	hy-
pertension,	 obesity,	 and	 chronic	 lung	 disease	 compared	 to	 29/85	
(34%)	 patients	with	 similar	 comorbidities	who	 tested	 negative	 for	
COVID-	19	(p =	.8).

4  |  DISCUSSION

In agreement with other published studies in the pediatric transplant 
population,	our	cohort	of	pediatric	heart,	kidney,	and	liver	transplant	
recipients	had	COVID-	19	outcomes	similar	to	those	published	in	lit-
erature	 for	 immunocompetent	 children.2,3	Although	pediatric	SOT	
recipients	were	initially	considered	at	higher	risk	for	COVID-	19	due	
to	 their	 life-	long	 immunosuppression,	 their	 outcomes,	 as	 demon-
strated	by	this	study,	are	in	contrast	with	published	data	from	adult	
SOT	recipients	who	had	worse	disease	progression	and	high	mortal-
ity rates.8,12,13

In	a	large	registry	study	from	the	UK,	597	(1.3%)	of	the	46	789	
SOT	 recipients	 developed	COVID-	19	with	 a	mortality	 of	 25.8%.14 

In	 addition,	 a	 study	of	47	heart	 transplant	 recipients	 showed	 that	
compared	to	the	general	population,	the	prevalence	(18	vs.	7	cases	
per	1000)	and	mortality	rate	 (29.7%	vs.	15.4%)	 in	heart	 transplant	
recipients were doubled.12	This	study	was	limited	by	the	small	sam-
ple	size.	Kidney	transplant	recipients	have	been	shown	to	have	more	
rapid clinical progression than the general population.7	 The	 adult	
kidney	 transplant	 cohort	 at	our	 center	had	an	overall	mortality	of	
20.5%,	but	it	was	significantly	increased	(37.8%)	in	the	patients	who	
required	hospitalization.15

The	findings	of	our	study	support	other,	small	pediatric	studies	and	
case	reports	of	COVID-	19	in	pediatric	SOT	recipients	suggesting	that	
this	population	may	have	risks	and	complications	of	infection	similar	
to immunocompetent children.16,17	A	multi-	center	study	of	pediatric	
SOT	recipients	(heart,	liver,	kidney,	lung)	had	26	PCR	positive	patients	
(median	 time	 post-	transplant	was	 3.4	 years)	 among	 5	 centers	who	
were	 tested	 for	 symptoms.18	Of	 these,	 8/26	patients	 required	hos-
pitalization	(no	patients	required	supplemental	oxygen	or	intubation).	
Similar	to	our	study,	there	were	no	deaths	and	all	patients	recovered	
completely.	They	concluded	that	COVID-	19	in	pediatric	SOT	patients	
mimicked	pediatric	immunocompetent	children.	However,	in	contrast	
to	our	study,	they	did	not	perform	COVID-	19	Ab	testing	on	asymp-
tomatic	children.	Given	that	50%	of	our	patients	were	asymptomatic,	
we	would	not	have	known	of	their	COVID-	19	infection	had	the	anti-
bodies	not	been	tested.	Using	the	IROC	database	(2732	patients,	281	
were	tested),	Varnell	et	al.	found	that	24	(8.5%)	patients	who	tested	
positive,	of	which	15	(63%)	were	symptomatic.9	In	the	cohort,	the	me-
dian	time	after	 transplant	was	2.9	years.9	Similar	 to	their	study,	 this	
study	also	showed	that	50%	of	the	patients	were	asymptomatic	and	
tested	positive	on	Ab	testing	during	a	routine	clinic	visit.

Due to the higher mortality rates in adult transplant recipients when 
compared	to	the	general	population,	providers	may	adapt	aggressive	ap-
proaches	in	SOT	recipients	with	COVID-	19,	including	discontinuation	of	
immunosuppressive	agents.	This	may	result	 in	the	formation	of	donor	
specific	 antibodies	 and	 rejection,	 ultimately	 decreasing	 graft	 survival.	
Unlike	adult	recipients,	we	did	not	modify	or	discontinue	immunosup-
pression	in	COVID-	19	patients19	and	none	of	our	patients	had	rejection	
or	graft	dysfunction.	While	most	of	our	heart	transplant	patients	were	
on	aspirin	as	part	of	the	protection	against	coronary	artery	vasculopathy,	
unlike	adult	studies	and	in	keeping	with	other	pediatric	studies,	we	did	
not start anticoagulation medications on our patients.19

Independent	risk	factors	for	COVID-	19	infection	included	hyper-
tension,	diabetes,	chronic	obstructive	pulmonary	disease,	cardiovas-
cular	disease,	and	cerebrovascular	disease	were.20 In adult transplant 
recipients,	comorbidities	like	hypertension,	obesity,	and	diabetes	are	
associated	with	a	 severe	COVID-	19	clinical	 phenotype.21	These	co-
morbidities	are	less	prevalent	in	the	pediatric	population.	In	addition,	
given	 that	 the	 greatest	 odds	 of	 acquiring	 COVID-	19	 are	 seen	with	
older	age,	more	favorable	outcomes	in	our	population	may	be	due	to	
their	young	age,	which	may	mitigate	other	risk	factors.22	In	our	cohort,	
37	patients	(34%)	had	comorbidities	including	hypertension,	diabetes,	
and	obesity.	However,	these	patients	did	not	have	a	significant	disad-
vantage	in	developing	symptomatic	disease	due	to	their	comorbidities,	
possibly due to their younger age.
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There	are	design	limitations	to	our	study.	It	is	a	retrospective,	single-	
center	study	of	pediatric	SOT	recipients	with	a	small	sample	size.	In	addi-
tion,	it	is	not	powered	to	show	a	difference	between	patients	who	tested	
positive	for	COVID-	19	and	those	who	tested	negative.	Therefore,	clini-
cally	significant	differences	may	not	be	detected.	The	median	time	from	
transplant	was	4	years	with	only	9%	<1	year	from	transplant.	However,	
this	is	similar	to	other	pediatric	studies	where	median	time	from	trans-
plant was >2	years.	Transplant	recipients	are	generally	at	greatest	risk	
of	 infection	 in	the	first-	year	post-	transplant.23	During	COVID-	19,	the	
rates	of	transplantation	decreased	significantly	nationwide,	including	at	
our center.24	This	may	explain	why	only	9%	of	patients	were	≤1	year	
from	transplantation.	Our	data	may,	therefore,	not	fully	capture	the	risk	
of	COVID-	19	 infection	 that	 recently	 transplanted	pediatric	 recipients	
may	face.	It	is	important	to	note	that	New	York	State	implemented	more	
rigorous	masking,	 social	 distancing,	 school	 closures,	 and	other	 public	
health	measures	were	mandated	when	compared	to	other	states.	This	
may	have	impacted	the	findings	in	our	cohort.	Although	our	goal	was	
to	 test	 all	 patients	who	were	 followed	 at	 our	 institution,	 some	were	
not	 included	 in	 the	 study,	 primarily	 due	 to	having	 routine	 laboratory	
testing	done	at	a	location	not	affiliated	with	our	hospital.	Finally,	given	
the	recent	results	of	immunogenicity	of	the	COVID-	19	vaccine	in	adult	
SOT,	we	recognize	that	Ab	testing	may	not	be	reliable	in	pediatric	SOT	
recipients	and	may	not	be	sufficient	surrogate	for	a	prior	infection,	es-
pecially	when	performed	at	only	one	point	in	time.25 It is important to 
note	that	while	no	cross-	reactivity	with	IgM	antibodies	to	Influenza	A,	
Influenza	B,	and	Respiratory	Syncytial	Virus	was	observed,	false	positive	
results	due	 to	cross-	reactivity	with	antibodies	 to	other	coronaviruses	
can occur.11	This	may	limit	the	interpretation	of	the	Ab	test	result.

5  |  CONCLUSION

Despite	the	uncertainty	and	lack	of	evidence	regarding	the	optimal	
management	of	COVID-	19	in	transplant	recipients,	especially	in	the	
pediatric	 age	group,	 these	data	add	 to	 the	 literature	 showing	 that	
pediatric	SOT	 recipients	with	COVID-	19	are	mostly	 asymptomatic	
and	 the	 few	 recipients	who	 develop	 symptoms	 recover	well	 with	
no	 significant	 complications.	 Thus,	 the	 majority	 of	 pediatric	 SOT	
recipients	can	be	adequately	monitored	 in	the	home	environment.	
Immunosuppression	 alteration	may	 not	 be	 always	 necessary	 for	 a	
complete	and	rapid	recovery.	The	results	of	this	study	may	help	the	
provider to triage these patients while reassuring the patient and 
family	about	the	risks	with	COVID-	19	in	these	patients.
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