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C.	Heymanslaan	10	

9000	GhentBelgium	

Tom.Boterberg@UGent.be		

Radiation	Therapy	

(Supp	II)	

João	Bragança	 CCI	 Vice-President,	

Childhood	Cancer	

International	

Vice-President,	Childhood	Cancer	

International,	and	President,	Acreditar	

(Portugal)		jb@acreditar.pt	

Manuscript	review	

from	parent/patient	

perspective	
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Dr	Marisol	Bustamante	MD	 SIOP-PODC	 Co-Chair,	Palliative	Care	 Medicina	Integral	Division	

National	Pediatric	Oncology	Unit	

Guatemala	City,	Guatemala	

mbustamante@unop.org.gt		

	

Palliative	care	(Supp	II)	

Dr	Auke	Beishuizen	 SIOP	&	SIOP-E	 Chair,	European	

Intergroup	for	

Childhood	Non	

Hodgkin's	Lymphoma	

EICNHL		

Princess	Maxima	Center	for	Paediatric	

Oncology	

Heidelberglaan,	Utrecht,	Netherlands	

A.Beishuizen-2@prinsesmaximacentrum.nl	

Burkitt	Lymphoma	

(Supp	II)	

Professor	Gabriele	Calaminus	
MD	

SIOP	 SIOP		Past	President,		

SIOP	Advocacy	

Department	of	Pediatric	Hematology	and	

Oncology,		

University	Hospital	Bonn,			

Venusberg-Campus	1,	53127	Bonn,	Germany	

gabriele.calaminus@ukbonn.de	

Manuscript	and	

supplement	review	

Dr	Michaela	Cepelova	MD	 SIOP-E	 Rep	EuroNet-PHL	

group	

Dept.	of	Pediatric	Hematology/Oncology	

Motol	University	Hospital	

Prague,	Czech	Republic	

SIOPE	representative	of	EuroNet-PHL	group	

Michaela.Cepelova@fnmotol.cz		

Hodgkin	lymphoma	

(Supp	I)	

Professor	Guillermo	L	
Chantada	MD	PhD	

SIOP	 Continental	President-

SLAOP/SIOP	

Scientific	Director,	Pediatric	Hematology-

Oncology	Service,	Hospital	Universitario	

Austral,	Pilar,	Argentina	

Guillermo.Chantada@STJUDE.ORG		

Burkitt	lymphoma,		

Retinoblastoma	(Supp	

I)	
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Professor	Murali	

Chintagumpala	MD	

COG	 Chair,	Retinoblastoma	

Committee,	COG	

Hematology/Oncology	

Texas	Children’s	Cancer	Center	

Baylor	College	of	Medicine	

Houston,	TX,	USA	

mxchinta@texaschildrens.org		

Retinoblastoma	(Supp	

I)	

Professor	Peter	Cole	MD	 COG	 Hodgkin	lymphoma	

committee,	COG	

Chief,	Division	of	Pediatric	Hematology	

Oncology	

Robert	Wood	Johnson	Medical	School	

Rutgers,	State	University	of	New	Jersey	

New	Brunswick,	NJ,	USA	

colepd@cinj.rutgers.edu		

Hodgkin	lymphoma	

(Supp	I)	

Professor	Alan	Davidson	MD	 SIOP		 SIOP-PODC	Past	Chair	 Haematology/Oncology	Service,		

Red	Cross	Children’s	Hospital	

Department	of	Paediatrics	and	Child	Health,		

University	of	Cape	Town	

South	Africa	

alan.davidson@uct.ac.za		

Low-grade	glioma	

(Supp	I)	and	

manuscript	

Professor	Rashmi	Dalvi	MD	 SIOP	 SIOP	Asia	Continental	

President		

Professor,	Dept	of	Pediatrics,	Bombay	

Hospital	Institute	of	Medical	Sciences,	

And	Paediatric	Oncologist	NH-SRCC	Children's	

Hospital,	and	PHO/BMT,	LTMG	

Hospital/Medical	college,	Mumbai,	India.	

rashmidalvi5@gmail.com	

Manuscript	review	
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Professor	François	Doz	MD	 SIOP	&	the	
European	
Retinoblastoma	
Group	(EURbG)	

EURbG	chair	

http://www.eurbg.org/	

	

Deputy	director	for	clinical	research,	

innovation	and	training,	Oncology	Center	

SIREDO	(Care	Innovation	Research	for	

children,	adolescents	and	young	adults	with	

cancer),	Institut	Curie		and	University	of	Paris,	

Paris,	France		francois.doz@curie.fr		

Retinoblastoma	(Supp	

I)	

Professor	Natia	Esiashvili	MD	 PROS	 PROS	General	Secretary	 Director	of	Quality	and	Head	of	Pediatric	

Program	

Radiation	Oncology	Department	

Winship	Cancer	Institute	of	Emory	University	

Atlanta,	GA,	USA	

nesiash@emory.edu		

Radiation	therapy	

European	Retinoblastoma	

Group	

EURBg,	SIOP-
Europe	

Group	chair,	Prof	

Francois	Doz,	vice-

chair,	Professor	Francis	

Munier	

http://www.eurbg.org/	

	

Retinoblastoma	(Supp	

I)	

Professor	Conrad	Fernandez	 COG	 Chair,	COG	Renal	

tumour	committee	

IWK	Health	Centre	

Departments	of	Pediatrics	and	Bioethics	

Dalhousie	University	and	IWK	Health	Centre,	

Halifax,	Canada	

Conrad.Fernandez@iwk.nshealth.ca	

Wilms	tumour	(Suppl	

I)	

Professor	Anthony	Figaji	 APNOS	 Head	of	Neurosurgery	 Red	Cross	Children’s	Hospital	and	Groote	

Schuur	Hospital,	University	of	Cape	Town,	

South	Africa	

Low	grade	glioma	

(Supp	I)	
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anthony.figaji@uct.ac.za		

A/Prof	Lindsay	Frazier	MD	 SIOP	 Continental	President			

SIOP	(North	America)	

Dana-Farber/Boston	Children’s	

Cancer	and	Blood	Disorders	Center	

Boston,	MA,	USA	

Lindsay_Frazier@DFCI.HARVARD.EDU	

	

Manuscript	review	

Professor	Maryam	Fouladi	
MD,	MSc,	FRCPC	

COG	 COG	CNS	Chair	 Cincinnati	Children’s	Hospital	Medical	Center	

University	of	Cincinnati	College	of	Medicine	

Cincinnati,	OH,	USA	

Maryam.fouladi@cchmc.org		

Low	grade	glioma	

(Supp	I)	

Professor	Darren	Hargrave	

MB	ChB	MD,	FRCPCH		

SIOP	&	SIOP-E	 SIOP-E	CNS	Chair		 Paediatric	Neuro-Oncology	

UCL	Great	Ormond	Street	Institute	of	Child	

Health	

Great	Ormond	Street	Hospital	for	Children	

Great	Ormond	Street,	LONDON,	WC1N	3JH	

Darren.Hargrave@gosh.nhs.uk	

	

Low-grade	glioma	

(Supp	I)	

Professor	Peter	B.	Hesseling	
MBChB,	MMed(Ped),	
FCPSA(Ped),	MD	

SIOP	and	SIOP-
PODC	

SIOP-PODC	Past	Chair	 Emeritus	Professor,	Department	of	Pediatrics	

and	Child	Heath,	Stellenbosch	University	

Stellenbosch,	South	Africa	

pbh@sun.ac.za		

Burkitt	lymphoma	

(Supp	I)	

Ruth	Isabella	Hoffman	
	

CCI	 President,	Childhood	

Cancer	International	

President,	CCI	and	CEO,	American	Childhood	

Cancer	Organization.		

Manuscript	review	

from	parent/patient	
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rhoffman@acco.org	 perspective	

Professor	Scott	C.	Howard	MD	 SIOP	 General	Secretary	SIOP	 University	of	Tennessee	Health	Science	Center	

Department	of	Acute	Tertiary	Care	

University	of	Tennessee	Health	Science	Center	

Memphis,	TN,	USA	

scottchoward@outlook.com		

Acute	lymphoblastic	

Leukaemia	(Sup	I)	

Professor	Stephen	P.	Hunger	
MD	

SIOP	&	COG	 SIOP	Past	Chair		

Scientific	Committee;	

past	chair,	ALL	

committee,	COG	

Department	 of	 Pediatrics	 and	 the	 Center	 for	

Childhood	Cancer	Research	

Children’s	 Hospital	 of	 Philadelphia	 and	 The	

Perelman	 School	 of	 Medicine,	 University	 of	

Pennsylvania	

Philadelphia,	PA,	USA	

HUNGERS@email.chop.edu		

Acute	lymphoblastic	

Leukaemia	(Supp	I)	

Professor	Norbert	Graf	 SIOP-E	&	RTSG	 Chair,	SIOP-RTSG	 Dept.	for	Pediatric	Oncology	and	Hematology	

UKS	–	Universitätsklinikum	des	Saarlandes	

Saarland	University	Medical	Center	

Centre	Hospitalier	Universitaire	de	la	Sarre	

66421	Homburg,	Germany	

graf@uks.eu.		

Wilms	tumour	(Supp	I)	

A/Prof	Trijn	Israels	MD		 SIOP	 Past	Chair	SIOP-PODC	 Princess	Maxima	Center	for	Paediatric	

Oncology	

Heidelberglaan,	Utrecht,	Netherlands	

T.Israels-3@princesmaximacentrum.nl	

	

Burkitt	lymphoma,	

Wilms	tumor	(Supp	I)	
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A/Prof	Jonathan	Karpelowsky	

MBBCh,	FCS,	FRACS,	PhD			

	

IPSO	 Member	 Department	of	Paediatric	Surgery	

The	Children’s	Hospital	at	Westmead	and		

The	University	of	Sydney,	Sydney,	Australia	

jonathan.karpelowsky@health.nsw.gov.au		

Surgery	(Supp	II)	

Professor	Kara	M.	Kelly	MD	

	

COG	 Chair,	Hodgkin	

Lymphoma	Committee,	

COG	

Division	of	Pediatric	Hematology/Oncology	

University	at	Buffalo	Jacobs	School	of	

Medicine	and	Biomedical	Sciences,	Buffalo,	

NY,	USA	

Kara.Kelly@RoswellPark.org		

Hodgkin	lymphoma	

(Supp	I)	

Professor	Dr	Dieter	Körholz	

MD	

	

EuroNet	&	SIOP-
E	

Co-Chair	EuroNet		

Hodgkin	Lymphoma	

Universitätsklinikum	Giessen		

Zentrum	für	Kinderheilkunde	und	

Jugendmedizin	Pädiatrische	Hämatologie	und	

Onkologie		

Giessen,	Germany		

Dieter.Koerholz@paediat.med.uni-giessen.de	

Hodgkin	lymphoma	

(Supp	I)	

Professor	Mignon	Loh	MD	 COG	 Chair,	ALL	committee,	

COG	

Chief,	Hematology/Oncology	

UCSF	Benioff	Children’s	Hospital		

University	of	California,	San	Francisco	

San	Francisco,	CA,	USA	

Mignon.Loh@ucsf.edu		

Acute	lymphoblastic	

Leukaemia	(Supp	I)	

Professor	Christine	Mauz-

Körholz	MD	

	

SIOP	&	EuroNet	 SIOP	&	EuroNet	 Pädiatrische	Hämatologie	und	Onkologie	

Zentrum	für	Kinderheilkunde	der	Justus-

Liebig-Universität	Gießen	

Christine.mauz-koerholz@medizin.uni-

Hodgkin	Lymphoma	

(Supp	I)	
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halle.de		

Professor	Monika	Metzger	
MD	

St	Jude	Global	 SIOP	PODC	Hodgkin	 Director,	Central	and	South	America	Regional	

Program	

Department	of	Global	Pediatric	Medicine	

Department	of	Oncology,	St	Jude	Global	

St.	Jude	Children’s	Research	Hospital	

Memphis,	TN,	USA	

Monika.Metzger@STJUDE.ORG		

Hodgkin	lymphoma	

(Supp	I)	

Professor	Elizabeth	Molyneux	
DSc	!" 	FRCPCH	

SIOP	 SIOP-PODC	member	 College	of	Medicine	and	Queen	Elizabeth	

Central	Hospital,	Blantyre,	Malawi	

emmolyneux@gmail.com		

Burkitt	lymphoma	

(Supp	I)	

Dr	Daniel	C.	Moreira	MD	 St	Jude	Global	 St	Jude	Observatory	 Department	of	Global	Pediatric	Medicine	

St.	Jude	Children's	Research	Hospital	

Daniel.Moreira@STJUDE.ORG		

Research	and	

resources		

Dr	Arturo	Moreno-Ramirez	
MD	

SIOP	 Continental	President	

Latin	America,	SIOP	

President	past,	SLAOP	

Oncólogo-Hematólogo	Pediatra	

Puebla,	Pue,	México	

arturomorenoramirez@yahoo.com		

Manuscript	review	

Dr	Sheena	Mukkada	MD,	MPH	 St	Jude	Global	 Dept	Global	Ped	

Medicine	

Department	of	Global	Pediatric	Medicine	

St.	Jude	Children's	Research	Hospital	

Memphis,	TN,	USA	

Sheena.Mukkada@STJUDE.ORG		

Infectious	Disease,	

Supplement	II	

Dr		Naureen	Mushtaq	MBBS	
FCPS	
	

SIOP	and	SIOP	
PODC	

member	 Pediatric	Oncology/Hematology	

Aga	Khan	University	Hospital,	Karachi,	

Low	grade	glioma	

(Supplement	I)	
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Pakistan	

naureen.mushtaq@aku.edu		

Professor	Jeannette	Parkes	
MD	

PROS	&	SIOP	 PROS-LMIC	

representative		

Department	of	Radiation	Oncology	

Groote	Schuur	Hospital,	Cape	Town	

South	Africa	

jeannette.parkes@uct.ac.za		

Radiation	therapy	

(Supp	II)	

A/Professor	Raya	Saab	 SIOP	 SIOP	PODC	ATR	Co-

chair	

Children's	Cancer	Institute,	Department	of	

Pediatric	and	Adolescent	Medicine	

American	University	of	Beirut	Medical	Center	

Beirut,	Lebanon	

rs88@aub.edu.lb		

Hodgkin	Lymphoma	

(Suppl),	Supportive	

Care		

Professor	Kjeld	Schmiegelow	
MD	

SIOPE	 Chair,	ALL	committee,	

SIOPE	

Department	of	Paediatrics	and	Adolescent	

Medicine	

Institute	of	Clinical	Medicine,	School	of	

Medicine	

University	of	Copenhagen	

Copenhagen,	Denmark	

Kjeld.Schmiegelow@regionh.dk		

Acute	lymphoblastic	

leukaemia	(Supp	I)	

Professor	Filippo	Spreafico	
MD	

SIOPE	 Member,	SIOP-RTSG	 Department	of	Medical	Oncology	and	

Hematology,	Pediatric	Oncology	Unit,	

Fondazione	IRCCS	Istituto	Nazionale	dei	

Tumori,	Milan,	Italy	

Filippo.Spreafico@istitutotumori.mi.it		

Wilms	tumour	(Supp	I)	
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Professor	Marry	van	den	
Heuvel-Eibrink	MD	PhD	

SIOP	&	SIOP-E	 SIOP-RSTG,	SIOP	

Scientific	Committee	

Princess	Maxima	Center	for	Paediatric	

Oncology	

Heidelberglaan,	Utrecht,	

Netherlands	

m.m.vandenheuvel-

eibrink@prinsesmaximacentrum.nl	

Wilms	tumour	(Supp	I)	
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This	supplement	(Supplement	I)	provides	detailed	disease	guidance	for	adapting	services	and	treatment	

during	the	COVID-19	pandemic.	Here	we	advise	that	wherever	possible	children	presenting	with	clinical	

features	consistent	with	a	new	diagnosis	of	cancer	should	undergo	investigation	as	soon	as	safely	

possible	and	within	the	available	resources.	Where	the	completeness	of	diagnosis	and	staging	

investigations	are	compromised,	we	advise	the	commencing	treatment	according	to	the	best	standard	of	

care	available.	We	advise	against	the	elective	modification	of	treatment	and	chemotherapy,	but	guidance	
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is	provided	for	the	safe	scheduling	of	surgery	and	radiotherapy.	Table	1-6	summarise	the	recommended	

modifications	during	the	COVID-19	pandemic.		

'

'

'

-; ! 0%24"'381/M(930&4*%'3"2S0"1*0 '
'

Supplement	I,	Table	1,	provides	recommended	guidance	for	adapting	patient	care	if	the	COVID-19	

pandemic	disrupts	access	to	diagnostic	investigations	and	interruption	the	supply	of	essential	cancer	

chemotherapy.		

The	clinical	course	of	COVID-19	in	children	with	ALL	reported	to	date	is	of	a	mild	to	moderately	severe	

respiratory	syndrome	although	anecdotal	reports	of	severe	infections	and	fatal	outcomes	are	emerging	1	
2	.	Thus,	the	major	threat	to	children	with	ALL,	may	be	COVID-19	related	interruption	of	treatment,	or	in	

some	settings,	treatment	non-completion.		We	recommend	children	presenting	with	ALL	undergo	full	

investigation	to	establish	the	diagnosis	and	risk	stratification	and	commence	treatment	according	to	

institutional	standards	of	care,	protocols	or	clinical	trials.	Children	with	concurrent	COVID-19	and	

hyperleukocytosis	should	commence	immediate	treatment	with	supportive	care	and	a	steroid	prophase,	

and	commence	disease	directed	therapy	on	recovery	from	COVID-19	3.	If	diagnostic	flowcytometry	

and/or	molecular	diagnostics	are	temporarily	unavailable,	patients	should	initiate	treatment	based	on	

bone-marrow/blood	cytomorphology,	age	and	complete	blood	counts4.	Multiple	extra	unstained	

aspirate	smears	should	be	stored	for	later	more	detailed	diagnostics.	Where	risk	adapted	therapy	is	not	

possible,	the	majority	of	children	with	ALL	can	be	treated	and	cured	by	standard	chemotherapy	therapy,	

stratified	by	morphological	response	rather	than	molecular	classification	and	MRD	stratification.	We	do	

not	recommend	any	elective	modification	of	maintenance	chemotherapy,	but		in	high	prevalence	

regions,	clinic	visits	should	be	minimised	by	extended	dispensing	of	maintenance	chemotherapy	

supported	by	virtual	clinical	review.	Supporting	the	family	in	this	was	way	may	ensure	ongoing	

treatment	compliance	and	avoid	abandonment.			

'
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SUPPLEMENT	I,	TABLE	2:	Guidance	for	the	adapted	diagnosis	and	treatment	of	Burkitt	Lymphoma	during	COVID-19	pandemic	
FULLY	RESOURCED	AND	HIC	SETTINGS	

PHASE/STAGE	

	

STANDARD	OF	CARE	 POTENTIAL	CHALLENGES	 ESSENTIAL	

INVESTIGATIONS		

and	MANAGEMENT	

TREATMENT	AND	

ALTERNATIVE	OPTIONS	

COMMENTS	 REF	

DIAGNOSTIC	

INVESTIGATIONS	

Guided	by	standard	of	care	

protocol;	CT	or	MRI:	

neck/chest/	

abdomen/pelvis	

Tissue	biopsy;	lymph	node	or	

other	involved	site;	

BMA/Trephine;	Flow	

cytometry,	cytomolecular	

genetics;	organ		function,		

Capacity	issues	for		

interventional	biopsies,	flow	

cytometry,	cytomolecular	

genetics,	and	diagnostic	

imaging.	Limited	capacity	

for	organ	function	

assessment.	Concurrent	

COVID-19	at	diagnosis		

CXR,	CT	staging	or	US	

Abdo/pelvis,	Biopsy	

node	or	other,	tissue,	

FBC,	CMP,	LDH,	Urate,	

LP	and	BMA/trephine.		

Diagnostic	staging	for	

Burkitt	Lymphoma	should	

be	prioritised.	Defer	organ	

function	–	cardiac	echo	and	

GFR		if	no	prior	clinical	

history	

Diagnosis	can	be	

established	by	morphology	

of	core	biopsy	of	lymph	

node	and	IHC		

Diagnostic	imaging	should	be	
prioritized	as	these	determine	
stage	and	risk		for	assigning	
therapy.	Burkitt	lymphoma	is	an	
emergency	and	diagnostic	
investigations	and	interim	
therapy	should	commence	even	
if	COVID-19	positive			

16	17	

SPORADIC	BL	

STAGE	I	OR	II	

GROUP	A	

(COMPLETELY	

RESECTED	STAGE	

I/II	

Standard	of	care	protocols:	

either	LMB,	BFM	or	COG;	

approach	2-4	cycles	of	

chemotherapy	with	response	

evaluation		

Need	for	inpatient	therapy,	

concurrent	COVID-19.	

Incomplete	diagnostic	

staging	

As	above,	continuous	

laboratory	evaluation	

for	tumour	lysis	

syndrome	(TLS):	

allopurinol	and	high	

volume	fluids	

Commence	supportive	care,	

hydration	and	monitor	

urine	output.		

COPAD	x	2	

CHOP	or	BFM	

	

If	limited	capacity,	or	COVID-19	

infection,	commence	stepped	

steroid	prephase	and	manage	for	

TLS	then	commence	treatment	on	

recovery		

18	14	

19	

17	

SPORADIC	BL		

STAGE	III/IV	

GROUP	B	

(UNRESECTABLE	

ABDOMINAL	OF	

BOTH	SIDE	

DIAPHRAGM)	

	

Standard	of	care	protocol	

with	intensified	

chemotherapy	as	per	LMB/	

COG	ANHL1131	protocols	+/-	

Rituximab,	Rasburicase	for	

TLS	

Unwell	at	diagnosis,	high	

risk	of	TLS,	urgency	to	

commence	treatment,	

potential	concurrent	COVID-

19.	Chemotherapy	supply.	

HD	MTX	

As	above,	consider	

Rasburicase	for	TLS	

	

COP/COPADMx2/CYMx2	as	

per	LMB/COG	ANHL1131	

	

	

As	above,		consider	stepped	

steroid	prephase		if	capacity	

issues.	Omit	Rituximab	risk	of	

impaired	B	lymphocyte	response	

in	COVID-19.		

20	14	

19	21	
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STAGE	IV		

GROUP	C	(+ve	BM	

OR	CNS	DISEASE)	

	

As	above		 As	above,	Supply	issues	for	

rituximab	–	and	potential	

issues	with	COVID-19	

infection	

As	above,	consider	

Rasburicase	for	TLS	

	

COP/COPADMx2/CYVEx2	
+	m1/m2	+/	
	

As	above		 21	20	

19	21	

LIMITED	RESOURCES	AND	LIC	SETTINGS	

(ENDEMIC)	

LIMITED	STAGE	

I/II	

	

Malawi	protocol	–	

cyclophosphamide	based	

without		anthracyclines	

Tissue	diagnosis	by	FNA	and	

histology,	BMA,	LP,	US	of	

abdomen,	CXR.	Remove	

consultation	

TLS	investigations	and	

management	

Early	intervention	of	

fever/neutropenia	

Malawi/Cameroon	protocol	

(28		days)	without	

anthracyclines.	Nutritional	

support	

Initiate	steroid	prephase	and	

assess	response.	Management	of	

TLS	and	nutritional	support	

22	23		

	

ENDEMIC	

ADVANCED	STAGE	

III/IV	

Malawi	protocol	including		

anthracyclines	+	rituximab	

clinical	trial	–	none	vs	10%	

dose	vs	full	dose	

As	above	 If	neurological	

symptoms,	signs	

paraparesis,	MRI	brain	

+	spine		

Intensified	Malawi	protocol	

with	anthracyclines,	

nutritional	support	and	

management	of	TLS	

As	above		 22	

17	

COP,	cyclophosphamide,	vincristine,	prednisone	and	intrathecal	methotrexate;	COPAD,	cyclophosphamide,	vincristine,	prednisone,	doxorubicin	+IT;	COPADM,	cyclophosphamide,	vincristine,	prednisone,	

doxorubicin	and	High	dose	methotrexate;	CYM,	high	dose	methotrexate	and	cytarabine	+	IT;		CYME	cytarabine	continuous	infusion,	high	dose	cytarabine,	etoposide	+	IT;	M1,	vincristine,	prednisone,	high	dose	

methotrexate,	cyclophosphamide	TLS,	tumour	lysis	syndrome
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The	various	options	for	the	management	of	new	and	relapsed	patients	with	Hodgkin	Lymphoma	during	

pandemic-related	resource	constrains	are	summarised	in	Table	3	.	All	children	and	adolescents	presenting	

with	progressive	lymphadenopathy	should	have	an	immediate	clinical	evaluation,	diagnostic	imaging	and	

a	lymph	node	biopsy	is	malignancy	is	clinically	suspected.		When	treated	with	chemotherapy	alone,	or	

chemotherapy	and	radiotherapy,	classical	Hodgkin	Lymphoma	has	an	excellent	chance	of	cure	(>90%),	

even	in	resource	limited	settings	24	25.	However,	like	other	childhood	cancers	with	an	excellent	prognosis,	

the	treatment	of	Hodgkin	lymphoma	is	risk-stratified,	based	on	disease	stage,	diagnostic	risk	factors	and	

the	early	disease	response	26.	The	COVID-19	pandemic	may	compromise	the	availability	and	access	to	the	

standard	of	care	investigations	for	a	complete	diagnosis,	staging	and	response	evaluation	for	risk-based	

therapy.	While	multiple	treatment	approaches	are	available,	we	recommend	electing	for	outpatient-based	

therapy,	according	to	a	setting	appropriate	standard	of	care	or	clinical	trial,	without	protocol	modification.		

In	 HIC	 settings,	 patients	 who	 are	 not	 enrolled	 on	 a	 clinical	 trial	 can	 be	 treated	 very	 effectively	 with	

standard	 of	 care	 protocols	 (Table	 3)	 and	 	 safely	 managed	 as	 an	 outpatient.	 Contemporary	 treatment	

approaches	 for	 Hodgkin	 Lymphoma	 in	 HIC	 settings	 now	 use	 functional	 imaging	 with	 FDG-PET	 to	 risk	

stratify	therapy,	particularly	radiotherapy,	after	standard	initial	courses	of	chemotherapy.	Where	possible	

this	approach	should	continue	without	modification,	but	where	functional	imaging	is	not	available	due	to	

resource	 constrains,	 treatment	 should	 be	 stage	 based	 as	 guided	 in	 Table	 3.	 We	 do	 not	 recommend	

prolonged	delays	 to	 radiotherapy,	 especially	 for	 patients	who	 have	 high	 risk	 disease	 and	 are	 FDG-PET	

positive	following	the	initial	2	courses	of	chemotherapy.	The	risk	bleomycin	induced	pulmonary	toxicity	

and	COVID-19	is	unknown,	and	its	use	should	be	reviewed	in	COVID-19	regions.	In	high	resource	settings,	

regimens	with	brentuximab	vedotin	 for	high	 risk	 patients	 is	 safe	 in	paediatric	 and	adult	 patients	 –	 see	

references	Table	3).	

Relapsed	Hodgkin	 lymphoma	 remains	 very	 curable	 in	 HIC	 settings	 and	we	 recommend	 urgent	 full	 re-

evaluation	and	access	 to	 functional	 imaging	to	assess	 the	response	of	 the	disease	to	secondline	 therapy.		

Multiple	 salvage	 options	 are	 available	 for	 reinduction	 chemotherapy	 and	 several	 can	 be	 done	 as	 an	

outpatient	(Table	3).	Consolidation	therapy	may	be	required	depending	on	disease	response;	if	accessible,	

immunotherapy	may	be	an	option,	but	the	risk	treatment	related	complications	is	uncertain	especially	in	

the	 setting	 of	 high	 COVID-19	 prevalence.	 Similarly,	 autologous	 stem	 cell	 transplant	 should	 /could	 be	

delayed	 until	 resources	 and	 capacity	 are	 available.	 Therapy	 for	 biopsy	 proven	 localized	 nodular	

lymphocyte	predominant	HL	(nLPHL)	can	be	delayed,	if	necessary,	without	affecting	prognosis	(Table	3).		

	

In	LMIC	settings	during	the	pandemic	access	to	functional	imaging	for	response-based	treatment	

stratification	and	access	to	radiotherapy	may	be	very	limited	or	compromised.	In	these	settings,	a	

chemotherapy	only	approach	to	treatment	without	radiotherapy	is	safe	and	reasonable,	especially	for	low	

and	intermediate	risk	disease	24,27	28,29	30.	Patients	in	many	resource	limited	settings	with	advanced	

disease,	complicated	by	weight	loss	and	poor	nutrition	require	careful	attention	to	supportive	care,	and	

nutritional	support	during	the	initiation	of	treatment.
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PHASE/STAGE	

	

)

STANDARD)

OF	CARE		

POTENTIAL	CHALLENGES	 ESSENTIAL	

INVESTIGATIONS	AND	

MANAGEMENT		

TREATMENT	AND	

ALTERNATIVE	OPTIONS	

COMMENTS	 REF	

DIAGNOSTIC	

INVESTIGATIONS)

Guided	by	clinical	trial	if	open,	

or	according	to	standard	of	

care	protocol	such	as	EuroNet	

PHL-C1	(OPEA/COPDAC)	

ABVD	or	COG.		History	and	

examination,	CXR,	and	CT	or	

MRI	neck	to	pelvis.	In	HIC	

settings	-	FDG-PET.	Core	of	

surgical	biopsy	of	lymph	

node.	FBC,	CMP,	LDH,	ESR,	

Urate	and	organ	function.		

Capacity	issues	for	

evaluation	and	investigation	

of	child	with	progressive	

lymphadenopathy.	Limited	

procedural	access	for	core	

or	surgical	node	biopsy.	

Diagnostic	imaging	and	

limited	access	to	PET	scans	

in	HIC	settings.	Limited	

capacity	for	organ	function	

assessment.	Concurrent	

COVID-19	at	diagnosis.		

History	of	symptoms	

and	detailed	physical	

examination	to	

document	nodal	sites	

and	size.	CXR,	US	scan	

abdomen	and	pelvis.	

Core	biopsy	of	involved	

node	(not	FNA).	Organ	

function	assessment.		If	

limited	PET	scans,	one	

scan	after	2	courses	of	

chemotherapy.					

As	majority	of	patients	are	

well,	investigate	as	

outpatient.	If	concurrent	

COVID-19,	assess	clinical	

disease	urgency,	if	stable	

and	not	compromised	may	

defer	investigations	till	

recovered	from	COVID-19		

Defer	organ	function	prior	

to	treatment.		Not	PET	

based	response	

evaluation.	

For	a	patient	with	clinically	stable	

HL	at	diagnosis	(on	biopsy),	safe	

to	defer	commencing	treatment	

until	COVID-19	resolved,	then	

elect	for	outpatient-based	

therapy.	Minimum	diagnostic	

imaging	would	establish	Ann	

Arbor	staging	for	treatment	

assignment	but	not	functional	

response-based	therapy.			

26	31	

LOW	RISK		

Classical	Stage	I/II	

A,	no	B	symptoms,	

E	lesions,	or	bulk	

and	ESR<30)

	

	

Treatment	guided	by	clinical	

trial	or	standard	of	care	

protocol.	Stage	and	risk	

group-based	therapy	with	

response-based	

chemotherapy	and	

radiotherapy.	1.	OEPA	x	2	

with	response	adapted	RT,	or	

2.	ABVD	x	2-4	cycles	with	

response	adapted	RT,	or	3.	

AVPC	x	3	

Capacity	issues	for	inpatient	

treatment.	Limited	access	to	

FDG-PET	in	all	settings.	

Limited	capacity	for	organ	

function	assessment.		

Limited	capacity	for	

radiotherapy.	Capacity	

issues	for	enrolment,	and	

support	for	ongoing	clinical	

trials.	Concurrent	COVID-19	

at	diagnosis.	

Response	evaluation;	

clinical	examination,	US	

scan	neck	and	abdomen,	

CXR.	FDG-PET	optional	

unless	enrolled	on	

clinical	trial.		Monitor	

pulmonary	function	

with	use	of	bleomycin.		

	

	

	

If	non-clinical	trial,	

recommend	outpatient-

based	therapy	

OEPA/COPDAC	or	ABVD	

without	PET	response.		

ABVD	option	has	less	clinic	

visits.	OEPA	very	effective	

in	low	stage	without	

radiotherapy.				

	

	

If	non-clinical	trial,	consider	a	

non-radiotherapy-based	standard	

of	care,	especially	if	PET	remains	

available.	If	ABVD,	and	a	negative	

course	2	PET	can	omit	further	

bleomycin.	If	radiotherapy	

indicated,	consider	dose	fractions.	

RT	can	be	delayed	until	end	but	

not	beyond	3	months.		

	

32	25	
33	34	
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ABBREVIATIONS:	ABVD,	Adriamycin,	bleomycin,	vincristine,	Dacarbazine;	AVPC,	Adriamycin	(doxorubicin),	vincristine,	prednisone,	cyclophosphamide;	ABVE-PC,	doxorubicin,	bleomycin,	

vincristine,	etoposide,	prednisone,	cyclophosphamide;	COPDAC,	prednisone	(prednisolone),	Dacarbazine,	vincristine,	cyclophosphamide;	ICE,	Ifosfamide,	carboplatin,	etoposide;	IGV,	

Ifosfamide,	gemcitabine,	vinorelbine;	GV,	gemcitabine,	vinorelbine;	G+Bv,	gemcitabine,	brentuximab;	Bv+Bn,	brentuximab,	bendamustine;	OEPA,	prednisone	(prednisolone),	vincristine,	

doxorubicin,	etoposide	(etopophos).	

INTERMEDIATE	

RISK	

Classical	Stage	IB	

or	IIB	or	bulk	

disease,	or	E	

lesions	

As	above		

1.	OEPA	x	2	+	COPDAC	x	2	+	

with	response	adapted	RT	

2.	ABVD	x	4-6		

or	

3.	ABVE-PC	x	4	with	response	

adapted	RT	

As	above	

Limited	access	to	FDG-PET	

Limited	access	to	

radiotherapy	

Anatomical	imaging	

following	2	courses	of	

chemotherapy.	CXR	and	

US	scan,	or	CT/MRI.	

Monitor	pulmonary	

function	with	use	of	

bleomycin.	

	

If	non-clinical	trial,	safe	to	

treat	with	standard	or	

care	without	functional	

imaging	response.	Safe	to	

omit	radiotherapy	if	

complete	anatomical	

response	or	PET	response		

ABVD	x	6	courses	is	safe	option	

for	LMIC	settings	without	PET	

and	no	radiotherapy.		

If	RT	indicated,	proceed	as	soon	

as	scheduled	or	available,	and	

avoid	long	delay.		

	

32	
27,35	

HIGH	RISK:	

Classical	Stage	IIB	

with	bulk,		III	or	IV	

As	above	

1.	OEPA	x	2	+	COPDAC	x	4	+	

with	response	adapted	RT	

2.	ABVD	x	6	+	radiotherapy	

Or		

3.	ABVE-PC	x	5	with	response	

adapted	RT	

4.	Brentuximab-AVDx6	

As	above	

Limited	access	to	FDG-PET	

Limited	access	to	

radiotherapy)

No	BMA	for	stage	IV	if	

PET	available.		

Anatomical	imaging	

with	CT	or	MRI	essential	

to	evaluation	of	

treatment	response	and	

to	guide	radiotherapy.	

Recommend	PEG-GCSF	

PET	response	if	possible.	

Monitor	pulmonary	

function	with	use	of	

bleomycin	

ABVD	x	6	is	safe	outpatient	-

based	therapy	+	RT	if	indicated.	

Where	indicated	avoid	delayed	

radiotherapy	for	all	standard	of	

care	therapy	treatment.		

	

32	36	
24,37,3

8	

NODULAR	

LYMPHOCYTE	

PREDOMINANT:		

Stage	I	or	II	

without	B	

symptoms	or	bulk	

1.	Single	node	complete	

resection:	Observation	only.		

2.	Bulky	Stage	I/II,	CVP	x	3		

3.	Rare	advanced	disease	

Stage	III/IV;	OPEA/COPDAC	

	

As	above	

Limited	access	to	FDG-PET	

	

Anatomical	imaging,	

CXR,	US	scans	or	CT	

In	low	stage	disease,	safe	

to	defer	therapy,	with	

clinical	review	and	

reassessment.			

Low	stage	disease	is	slow	

growing	and	usually	associated	

with	asymptomatic	

lymphadenopathy		

39,40	

	

	

RELAPSED:	

REINDUCTION	

)

Multiple	options,	see	below	

ICE,	or	GV,	IGV	or	G	+	Bv	

Brentuximab	+	Bendamustine,	

Brentuximab	+	Nivolumab	

Full	disease	restaging,	

priority	for	access	to	FDG-

PET	is	available.	Limited	

access	to	high	dose	or	SCT	

supported	therapy	

Anatomic	imaging	with	

CT	or	MRI	essential	to	

assess	extent	of	disease.			

Multiple	options	for	

therapy.	Risk	of	

immunotherapy	unknown	

if	COVID-19	develops	–	

best	avoid.			

2-4	cycles	of	Bv	+	bendamustine	

for	outpatient	administration	

Reserve	ASCT	for	later	relapse	

41-45			
46-48	
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SUPPLEMENT	I	TABLE	4a;	Guidance	for	adapted	diagnosis	and	treatment	of	Retinoblastoma		during	COVD-19	pandemic	in	LMIC	settings	

PHASE	AND	STAGE	

	

STANDARD	OF	CARE	 POTENTIAL	CHALLENGES	 ESSENTIAL	

INVESTIGATIONS	AND	

MANAGEMENT	

TREATMENT	AND	

ALTERNATIVE	OPTIONS	

ESSENTIALS	

COMMENTS	 REF	

DIAGNOSTIC	

INVESTIGATIONS	

EUA	Ex	under	anaesthetic	

MRI/CT	orbit	and	brain	

RB1	gene	mutation	analysis	

	

Limited	access	to	theatres	

and	anaesthesia	for	EUA	

Access	to	diagnostic	

radiology.		

Concurrent	COVID-19	

infection	

EUA	without	delay	

MRI	orbit	and	brain	in	

selected	cases	

	

Defer	RB	gene	analysis	

until	after	COVID-19	

pandemic	

For	intra-ocular	disease	may	need	

to	defer	until	recovery	from	

COVID		

50	49	

TREATMENT	

(OVERALL)	

1.	Local	disease	control	either;	

laser,	cryotherapy,	

intravitreal	therapy	or	

brachytherapy	

2.	Enucleation	

3.	Intra-arterial	therapy	

4.	Expert	histopathology	

	

As	above	with	limited	

access	to	operative	

resources.		

Chemotherapy	supply.	

Interventional	radiology	

services.			

Immediate	Enucleation	

where	indicated.	An	

option	for	local	control	of	

intra-ocular	disease,	

Intravenous	

chemotherapy		

See	stage	and	risk-based	

recommendations	below	

Limited	access	to	interventional	

radiology	may	preclude	intra-

arterial	therapy.	Access	to	

operating	theatres	may	limit	

regular	planned	EUA	and	local	

therapy.			

49,50	

GROUP	A-C	

UNILATERAL	OR	

BILATERAL	(IRSS	0)	

Local	treatment	and	standard	

of	care	chemotherapy	with	

CEV	or	CV	

	

As	above,	access	to	timely	

local	therapy	and	

chemotherapy	

CT/MRI	orbit/brain		

EUA,	and	standard	blood	

tests	(CBC	and	

coagulation,	CMP	etc)	

Consider	single	agent	

carboplatin	with	local	

therapy	in	young	

infants.		

Delay	routine	surveillance			

		Carboplatin	single	chemotherapy	

in	infants.	Defer	RB	gene	analysis	

until	after	COVID-19	pandemic	

55	56	
57	

GROUP	D-E		

UNILATERAL	NO	

BUPHTHALMOS	

(IRSS	I)	

Enucleation	and	

chemotherapy	CEV	or	VDC	

according	to	histopathology	

	

As	above.	Access	to	EUA,		

enucleation,	chemotherapy	

Timely	access	to	expert	

pathology	

As	above	–	MRI	or	CT	

orbit	and	brain	essential	

EUA	and	retinal	images		

Interim	chemotherapy	

options	depending	on	

availability	of	drugs	

Do	not	delay	enucleation.		

Delay	surveillance	if	no	

pathological	risk	factors	

49	50	
52	58	
59	

UNILATERAL	

	&	BILATERAL	

1.	Enucleate	upfront	if	

surgically	appropriate		

As	above	and	access	to	

chemotherapy,	EUA,	PE,	CBC	

Imaging	as	above	of	brain	

and	orbit.	

Expert	or	external	
opinion	for	
histopathology	
Chemotherapy	–	either	

Pre-operative	chemotherapy	

cycles	2	or	3	depending	on	

60	53	
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WITH	

BUPHTHALMOS	

(IRSS	I)	

2.	Or	immediate	neoadjuvant	

chemotherapy	and	delayed	

surgery	after	2-3	cycles.	

3.	Complete	8	cycles	of	

chemotherapy	regardless	of	

pathology.	

4.	Radiotherapy	for	marginal	

resection				

and	coagulation	CT/MRI	

orbit.		Timely	access	to	

expert	pathology	

LP	for	cytospin	cytology	

Retinal	images	

EUA,	PE,	CBC	and	

coagulation,	CMP		

options		CEV	or	VDC	
for	8	cycles.	CV	if	no	
etoposide	

service	capacity		

Radiotherapy	–	if	indicated	for	

marginal	resection	could	be	

delayed	if	service	capacity	issues	

Safe	to	defer	surveillance	

Safe	to	defer	RB	testing		

	

BILATERAL,	WITH	

AT	LEAST	1	EYE	

GROUP	D		

(IRSS	0	OR	I)	

	

Local	therapy	and	

chemotherapy	with	CEV	or	VC	

Group	D	eyes.	Enucleation	if	

fellow	eye	is	A-C.	Consider	

initial	eye	preservation	in	

cases	of	bilateral	group	D	eyes	

with	vision.		

As	above	

Timely	access	to	expert	

pathology	

Access	to	theatre	for	EUA	

and	enucleation	

CT/MRI	orbit/brain		

EUA,	and	standard	blood	

tests	(CBC	and	coagulation,	

CMP	etc)	

Enucleate	if	indicated	

after	2-3	cycles		

	

Complete	chemotherapy	6	cycles	

if	secondary	enucleation	

regardless	of	pathology.	

Safe	to	defer	RB	testing		

	

	

61	

ORBITAL	

DISSEMINATION	

(+/-	RONE)		

(UNI	OR	BI)	

(IRSS	III)	

Neoadjuvant	chemotherapy	

Enucleate	after	2-3	cycles	

Radiotherapy	after	local	

control.		

	

Complex	cases	management	

Access	to	theatre	for	EUA	

and	enucleation		

Imaging	as	above	of	brain	

and	orbit.	

LP	for	cytospin	cytology	

Retinal	imaging,	EUA,	PE,	

CBC	and	coagulation,	CMP,	

BM	

Chemotherapy	with	CEV	

or	VDC	

And	Radiotherapy	

	

Neoadjuvant	chemotherapy	for	

high	risk	disease	

Delayed	enucleation	2-3	cycles	

XRT	after	local	control	

May	delay	surveillance	

	

53	61	

METASTATIC	(IRSS	

IV)	Distant	

metastatic	disease	

(uni-	or	bilateral)	

	

As	per	standard	of	care	for		

metastatic	solid	tumour	in	the	

treatment	setting.	

Palliative	care	an	appropriate	

option	for	poor	prognosis	

Challenging	case	

management	in	context	of	

COVID-19	

Access	to	home	palliative	

care	and	support	

Thorough	disease	

evaluation	and	staging	to	

determine	resource	

appropriate	management		

Consider	counselling	

family	and	offer	

palliative	care	

	

Palliative	care	with	appropriate	

family	support	

	

62	

Abbreviations:	BM,	bilateral	bone	marrow	biopsies;	CBC,	complete	blood	count;	CEV,	carboplatin,	etoposide,	vincristine;	CMP,	complete	metabolic	panel;	CT,	computerized	tomography;	
CXR,	chest	x-ray;	EUA,	exam	under	anaesthesia	by	ophthalmologist	with	indirect	ophthalmoscope;	IAC,	intra-arterial	chemotherapy;	IVi,	intravitreal	therapy;	LP,	lumbar	puncture;	MRI/CT,	
magnetic	resonance	imaging	and/or	computerized	tomography;	PE:	physical	exam;	RB1:	molecular	testing	to	evaluate	RB	germline	mutation;	RONE:	radiographic	optic	nerve	enlargement;	
VDC;	vincristine,	doxorubicin,	cyclophosphamide;		
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SUPPLEMENT	I	TABLE	4b:	Guidance	for	adapted	diagnosis	and	treatment	of	Retinoblastoma	during	COVD-19	pandemic	in	HIC	settings;	European	RB	Group		(EURbG)	and	

Children’s	Oncology	Group	(COG)	

	

PHASE	AND	

MODALITY		

OF	CARE	

RECOMMENDED		CHANGES	TO	STANDARD	OF	CARE	for	European	RB	group	(EURbG)	

(on	behalf	of	members	of	EURbG)	

DIAGNOSIS	

	

• No	delay	in	diagnosis:	if	clinical	symptoms	(leukocoria,	strabismus,	others)	or	in	case	of	screening	for	subjects	that	are	genetically	at	high-risk.		
• Screening	of	siblings	or	offspring	of	affected	unilateral	cases	without	a	proven	Rb1	mutation,	decrease	frequency.		
• Families	not	at	high	risk	from	a	proven/or	assumed	germline	mutation	but	still	at	above	population	risk	as	somatic	aetiology	has	also	not	be	proven.	Screening	

of	siblings	or	offspring	of	affected	unilateral	cases	without	a	proven	genetic	cause	maybe	be	reduced	in	frequency.	This	applies	to	families	not	at	high	risk	from	a	
proven/or	assumed	germline	mutation	but	still	at	above	population	risk	as	somatic	aetiology	has	also	not	be	proven.	

• Orbit	and	brain	imaging	when	optic	nerve	head	is	involved	by	EUA,	fundus	not	visible	and	in	case	of	suspicion	of	extraocular	disease	(MRI	or	CT	scan	according	to	
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availability)		
• Consider	delay	of	MRI	brain	(pineal),	if	asymptomatic	and	unilateral	or	non-familial	RB	

CONSERVATIVE	

MANAGEMENT	OF	

INTRAOCULAR	

RETINOBLASTOMA	

	

• Restriction	of	conservative	treatment	approaches	in	unilateral	retinoblastoma:	conservative	treatments	should	only	be	attempted	in	children	with	TNMH	cT1	and	
selected	cT2*		

• For	bilateral	cases:	initiation	of	intravenous	chemotherapy	with	further	treatment	adapted	according	to	response	and	initial	staging			
• Intra-arterial	(with	single	agent	or	a	two	or	three	drug	combination	of	melphalan,	topotecan,	and	carboplatin)	versus	intravenous	chemotherapy	

(Etoposide+Carboplatin±Vincristine):	according	to	local	practice,	laterality	and	availability	of	anaesthesia/OR/interventional	neuroradiologist	
• No	restriction	on	focal	treatment	including	cryotherapy,	hyperthermia,	intra-vitreal	chemotherapy	and	brachytherapy		
• Avoid	long	anaesthesia	procedures	for	diagnosis	and	follow-up	using	a	simplified	protocol	excluding	non-essential	exams	
• For	patient	under	active	therapy:	no	delay	of	EUA	for	evaluation	or	therapeutic	interventions	
• If	patient	cannot	travel	during	conservative	treatment,	it	is	recommended	to	give	additional	intravenous	chemotherapy	course(s)		
• For	patient	in	remission	since	<	6	months,	follow-up	with	EUA	should	not	be	delayed	more	than	4-6	weeks		
• For	patients	in	remission	since	>	6	months,	follow-up	wit	EUA	should	not	exceed	6-8	weeks.		
• Restrict	use	of	MRI	in	follow-up	(perform	only	if	optic	nerve	head	is	involved,	or	when	the	ocular	fundus	cannot	be	evaluated	fundoscopically	because	of	

intraocular	haemorrhage	or	cataract)	
• Screening	other	eye	in	unilateral	Rb,	depending	on	risk	(Rb1	germline	mutation	and	age):	try	to	postpone	

IF	FIRST	LINE	

ENUCLEATION	

• No	staging	after	enucleation,	except	in	high	risk	patients	(pT3)*	
• Adjuvant	systemic	chemotherapy	when	retrolaminar	ON	involvement	±	massive	choroidal	and	isolated	choroid	involvement	equal	to	or	greater	than	3	mm	
• Adjuvant	systemic	chemotherapy	and	orbit	radiation	in	patients	with	pT4	pathologic	staging	
• No	MRI	for	follow-up	

EXTRAOCULAR		 • Full	staging	recommended	including	bone	marrow,	bone	scan,	CNS	imaging	and	CSF	cytology	
• Orbit	and	lymph	node	pN1:	conventional	chemotherapy	and	radiotherapy	
• Metastatic	disease	outside	CNS	(pM1a*):	according	to	local	resources.	Conventional	chemotherapy	in	all	cases.	High-dose	chemotherapy	if	possible.		Radiation	

therapy	as	per	response	and	presence	of	residual	tumour	
• Palliative	approach	in	CNS	disease	(pM1b*)	should	be	strongly	considered	
• Only	clinical	follow-up	after	treatment		

Abbreviations:	EUA:	exam	under	anaesthesia,	Rb1:	MRI:	magnetic	resonance	imaging,	CT:	computerized	tomography,		
*Mallipatna A et al. Retinoblastoma. AJCC Cancer staging system, 8th Edition, 2018, Springer International Publishing AG, Switzerland 
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5. WILMS	TUMOUR	(Nephroblastoma):	Guidance	on	how	to	adapt	diagnostic	work-up	and	
treatment	protocols	during	COVID-19	pandemic.		

	

Wilms	Tumour	(WT)	or	nephroblastoma	is	a	highly	curable	childhood	cancer	with	cure	rates	around	90%	

as	shown	by	the	SIOP	Renal	Tumour	Study	Group	(SIOP-RTSG)	and	the	Children’s	Oncology	Group	(COG)	

63.	During	the	last	decades	treatment	is	stratified	according	to	clinical	(SIOP	and	COG)	and	molecular	risk	

factors	(COG)	to	avoid	under-	and	overtreatment.	This	resulted	in	curing	patients	by	minimizing	acute	

toxicities	and	late	effects	and	in	avoiding	as	many	relapses	as	possible.	To	provide	this	standard	of	care	

will	be	a	specific	challenge	during	the	COVID-19	pandemic	as	the	ability	to	deliver	adequate	diagnosis,	

treatment	and	supportive	care	for	patients	with	WT	will	vary	from	country	to	country	and	even	from	

region	to	region	depending	on	the	overload	of	the	health	care	system	caused	by	COVID-19.	

	

Diagnosis.		

WT	in	general	is	a	fast	growing	tumour	with	a	doubling	time	between	2	–	3	weeks	64.	A	comparison	

between	UK	and	Germany	showed	that	a	delay	in	diagnosis	between	first	symptoms	and	tumour	diagnosis	

should	be	avoided	65.	To	avoid	sedation	of	small	children	for	MRI,	a	CT	scan	of	the	abdomen	and	the	lung	

should	be	carried	out	as	soon	as	clinical	signs	of	a	tumour	mass	in	the	abdomen	are	palpated	and	

ultrasound	shows	a	kidney	tumour.	Imaging	studies	need	to	be	of	high	quality	and	should	be	performed	at	

a	paediatric	cancer	centre.	Exact	staging	at	the	time	of	diagnosis	needs	to	rule	out	bilateral	tumours,	vena	

caval	thrombus	and	metastatic	disease	to	the	lungs	and	/	or	liver.	In	pandemic	circumstances	or	settings	

with	more	limited	resources,	consideration	may	be	given	to	staging	with	US	and	Chest	Xray	(CXR).	These	

provide	less	detail	and	it	is	known	treatment	based	on	CXR	compared	to	CT	findings	results	in	inferior	EFS	

66.	Nevertheless,	whenever	available	thoracic	CT	should	be	done,	as	it	may	recognize	COVID-19	infection	in	

asymptomatic	children	and	avoid	spread	of	the	infection	by	adopting	adequate	isolation	of	infected	

children.	Bone	and	brain	metastasis	at	diagnosis	are	rare	and	further	imaging	studies	are	only	needed	if	

there	are	specific	symptoms	or	histology	shows	clear	cell	sarcoma	(CSSK)	or	rhabdoid	tumour	of	the	

kidney	(RTK).		Given	the	fast	doubling	time,	patients	with	predisposition	syndromes	should	maintain	

diagnostic	imaging	surveillance	frequency,	if	feasible	67	68,	and	parents	should	be	taught	how	to	examine	

the	abdomen	of	the	child	for	a	mass.	After	discussion	with	parents,	relaxation	of	the	stringent	frequency	of	

follow	up	may	be	considered	in	patients	with	a	predisposition	syndrome	with	a	relatively	low	risk	of	

developing	WT,	balancing	the	risk	of	community	or	hospital	exposure	to	COVID-19.			

	

Start	of	Treatment	

There	are	differences	in	treatment	protocols	between	COG	and	SIOP	regarding	the	start	of	treatment.	COG	

recommends	primary	nephrectomy	if	thought	feasible	on	imaging,	with	biopsy,	chemotherapy	and	

delayed	nephrectomy	only	used	for	patients	not	amenable	to	resection	up	front.	If	primary	surgery	or	
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biopsy	in	the	COG	setting	is	not	possible	secondary	to	operating	room	limitations	under	COVID-19,	strong	

consideration	should	be	to	start	with	pre-operative	chemotherapy	according	to	SIOP	protocols.	If	

neoadjuvant	chemotherapy	is	initiated	using	a	SIOP	protocol,	the	full	SIOP	approach	should	be	applied.	

Tumour	nephrectomy	after	pre-operative	chemotherapy	should	be	planned	from	the	day	of	treatment	

start.	If	using	COG	neoadjuvant	therapy	of	regimen	DD4A,	the	feasibility	of	tumour	nephrectomy	should	be	

assessed	at	6	weeks.		If	using	SIOP	induction	therapy,	tumour	nephrectomy	should	be	done	at	week	5	but	

could	be	delayed	by	up	to	a	further	four	weeks	in	non-metastatic	tumours	providing	response	was	seen	

during	the	first	4	weeks.	In	SIOP	9	it	was	demonstrated	by	randomization	that	a	second	cycle	of	AV	over	4	

weeks	resulted	in	further	tumour	volume	shrinkage,	if	this	was	the	case	during	the	first	cycle.	Those	

without	shrinkage	were	not	randomized	69.	In	patients	with	metastatic	disease	prolongation	of	

preoperative	chemotherapy	was	not	tested	in	the	SIOP	setting,	thus	resulting	in	a	maximum	of	6	weeks	in	

unilateral	metastatic	tumours	as	standard.	In	bilateral	tumours,	response	to	treatment	needs	to	be	

followed	by	at	least	ultrasound.	After	6	weeks	of	chemotherapy	the	tumour	should	be	re-evaluated	and	in	

case	of	shrinkage	chemotherapy	can	be	prolonged	up	to	12	weeks.	In	both	COG	and	SIOP	settings,	every	

effort	should	be	made	to	avoid	delaying	definitive	tumour	nephrectomy	beyond	12	weeks.	In	case	of	

tumour	progression	despite	pre-operative	chemotherapy,	immediate	surgery	should	be	attempted	despite	

the	pandemic	situation.		

	

Note	that	stage	I	FHWT	patients	less	than	2	years	of	age	had	similar	EFS	and	OS	if	treated	with	single	agent	

vincristine	for	10	weeks	compared	to	the	COG	regimen	EE4A	70.	Observation	only	after	tumour	

nephrectomy	in	stage	I	FH	WT	with	a	tumour	weight	of	<	550	g	and	negative	lymph	nodes	is	also	a	

validated	strategy	71.		Extension	of	this	to	older	ages	and	bigger	tumour	weights	is	the	subject	of	an	

upcoming	COG	study	and	would	not	be	considered	standard	of	care,	although	in	pandemic	situations	a	

mild	relaxation	of	the	age	and	tumour	weight	restrictions	could	be	considered	after	careful	discussion	

with	the	family.	There	is	recent	evidence	showing	very	good	outcomes	for	patients	with	stage	I	epithelial	

tumours	of	any	age	irrespective	of	use	of	chemotherapy	72.	Observation	alone	in	this	cohort	is	also	being	

considered	in	the	next	generation	of	COG	trials	but	may	be	considered	in	pandemic	settings	with	limited	

resources.		

	

Surgery	

Tumour	nephrectomies	should	be	done	as	soon	as	there	is	enough	capacity	to	anticipate	the	possible	need	

for	post-operative	high	dependency/intensive	care	unit	for	such	a	child	and	that	there	is	an	assurance	of	

adequate	blood	product	support	given	the	current	pressures	on	the	blood	donation	system.		Avoidance	of	

sharing	a	critical	care	unit	with	ventilated	COVID-19	patients	is	highly	recommended.	It	is	also	

recommended	that,	in	general,	surgeons	should	not	perform	laparoscopic	tumour	nephrectomies	due	to	

the	prolongation	of	the	surgical	time.	(Please	see	related	IPSO	guidelines	discussion	in	this	manuscript).	

The	need	for	resection	of	lung	metastases	needs	to	be	balanced	on	an	individual	basis	if	further	
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intensification	of	chemotherapy	may	avoid	lung	surgery	73.	In	case	of	high	risk	or	unfavourable	histology,	

metastasectomy	should	be	performed	in	the	context	of	SIOP	protocols,	if	no	CR	can	be	achieved	by	

chemotherapy	alone	but	may	be	achievable	by	additional	surgery	74.	In	children	younger	than	6	months,	

where	international	consensus	currently	advises	direct	surgery	in	COG	and	SIOP,	pre-treatment	with	

chemotherapy	may	be	seriously	considered	over	the	age	of	2	months	in	COVID-19	situation	if	operating	

theatre	access	is	restricted.	

	

Postoperative	chemotherapy	

Chemotherapy	in	low	and	intermediate	risk	favourable	tumours	should	always	be	given	according	to	the	

current	treatment	plan,	with	permitted	modifications	in	patients	with	toxicities.	Severe	side	effects	of	

chemotherapy	are	rare	in	these	patients	75.	In	the	setting	of	adequate	resources,	it	is	recommended	not	to	

empirically	reduce	the	dose	or	duration	of	established	chemotherapy	protocols,	as	the	impact	of	such	a	

reduction	on	risk	of	recurrence	is	untested.	Treatment	for	relapse	will	be	more	challenging	as	it	will	be	

more	intensive	and	may	cause	more	acute	toxicity,	including	need	for	transfusion	support,	and	more	

hospital	stays	for	supportive	care.	In	case	reference	pathology	or	central	surgical	or	diagnostic	imaging	

review	is	not	possible,	then	treatment	needs	to	be	given	according	to	locally	assigned	stage	and	pathology	

recognizing	that	there	is	a	discrepancy	in	histology	and	staging		between	10	and	15%	on	central	review	76.	

If	molecular	biomarkers	are	not	available	for	risk	stratification	purposes	in	COG,	then	consideration	may	

be	given	to	initiating	chemotherapy	solely	based	on	stage	and	histology.	Combined	LOH1p	and	16q	is	

present	in	5%	of	patients	and	intensification	of	treatment	has	demonstrated	a	reduced	risk	of	relapse,	so	if	

available	should	be	utilized	for	treatment	stratification	77.		1q	gain	is	an	adverse	biomarker	present	in	

approximately	25-30%	of	FH	WT	patients	but	there	is	insufficient	evidence	to	recommend	intensification	

for	this	biomarker	outside	of	a	clinical	trial.						

	

In	patients	with	high	risk	or	unfavourable	histology,	treatment	is	much	more	intensive	resulting	in	more	

hospital	stays	caused	by	the	treatment	itself	but	also	because	of	more	acute	toxicities,	mainly	febrile	

episodes	due	to	neutropenia.	As	such	side	effects	may	also	result	in	treatment	delays,	one	can	consider	

using	G-CSF	during	treatment	episodes.	Reduction	of	dosage	of	drugs	should	only	be	considered	if	

episodes	of	acute	toxicities	were	life	threatening	in	preceding	treatment	courses.	The	risk	of	poorer	

outcome	in	this	group	of	patients	is	not	outweighed	by	sparing	toxicity.	Patients	with	relapsed	FH	WT	

have	an	approximately	50%	salvage	rate	whereas	those	with	diffuse	anaplastic	WT	are	unlikely	to	survive	

a	relapse.		In	the	event	of	overwhelmed	critical	care	infrastructure,	palliation	of	the	latter	patients	in	

considering	prioritization	to	ventilator	access	should	be	consistent	with	local,	established	pathways	of	

COVID-19	care.		

	

Radiotherapy		
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The	start	of	radiotherapy	may	be	possible	to	delay	for	not	longer	than	10-12	weeks	if	the	local	situation	

does	not	allow	a	faster	start.	Such	a	delay	should	be	avoided	in	high	risk	tumours.	Dosing,	fractionating	

and	radiation	fields	should	not	be	changed.	In	case	of	the	need	for	lung	irradiation	this	should	always	be	

considered,	if	it	can	be	prevented	by	intensification	of	chemotherapy	using	SIOP	protocols.	

	

Follow-up	

Visits	to	hospitals	should	be	reduced	to	the	minimal	need.	Telemedicine	may	help	in	this	respect.	This	

reduction	also	includes	the	frequency	of	imaging	studies	after	the	end	of	treatment.	This	frequency	should	

depend	on	the	risk	of	the	patient	and	the	local	COVID-19	situation.	Parents	should	be	taught	to	examine	

the	abdomen	for	masses.		CT	should	not	be	used	for	routine	surveillance	post	completion	of	therapy	based	

on	findings	from	Mullen	et	al	showing	no	difference	in	EFS	or	OS	based	on	imaging	modality	78.	

Consideration	for	rapid	point	of	care	Ultrasound	may	be	adopted	in	the	absence	of	access	to	more	routine	

diagnostic	imaging.	Brok	et	al.	have	called	for	cessation	of	diagnostic	imaging	after	2	years	of	follow	up	in	

the	SIOP	setting	although	this	has	not	been	widely	adopted	in	COG	79.		

	

Table	5	summaries	the	options	for	adapting	the	treatment	of	Wilms	tumour	during	the	COVI-19	pandemic	

in	UMIC	and	LMIC	settings.		

	

In	summary,	only	a	few	changes	are	recommended	for	the	treatment	of	Wilms	tumour	compared	to	

standard	treatment	protocols.	They	are	mainly	dependent	on	the	pressure	of	the	local	COVID-19	situation	

and	leverage	established	evidence	from	the	two	major	cooperative	group	approaches	to	renal	tumours.	

Adherence	to	full	dose,	timing	and	duration	of	evidence-based	chemotherapy,	surgery	and	radiotherapy	

schedules	are	strongly	recommended.		
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6. LOW	GRADE	GLIOMAS	
	

Recommendations	for	adapting	the	treatment	of	children	with	low	grade	glioma	is	summarised	in	Table	6.		

	

For	children	with	low	grade	glioma	receiving	chemotherapy,	the	recommendation	is	to	continue	the	

planned	treatment	without	modification.	However,	some	changes	could	be	considered	in	order	to	reduce	

hospital	visits.	Amongst	the	different	LGG	protocols,	monthly	carboplatin	and	TPCV	are	the	most	suitable	

in	this	context	82	83	84.		

	

For	newly	diagnosed	patients,	situations	are	closely	related	to	the	resources	available.	As	the	diagnosis	of	

low-grade	glioma	is	generally	only	suspected	on	imaging	studies,	this	raises	more	broadly	the	issue	of	the	

management	of	a	child	with	newly	diagnosed	brain	tumour	82	.	In	high	income	countries	most	children	

with	a	suspected	diagnosis	of	intracranial	brain	tumour	will	be	managed	urgently	and	undergo	immediate	

surgery.	This	may	not	be	the	case	in	countries	with	limited	resources	or	in	areas	were	access	to	operating	

theatre	and	ICU	is	affected	by	the	COVID-19	situation.	For	these	reasons,	a	number	of	centres	are	

recommending	an	immediate	shunt	or	third	ventriculostomy	only	approach	when	signs	and	symptoms	of	

increased	intracranial	pressure	can	be	controlled	by	CSF	diversion.	This	allows	for	prompt	discharge	

within	24	hours	and	planned	delayed	resection	when	the	epidemic	situation	is	improving.		

	

For	children	without	neurofibromatosis	type	1	(NF1)	with	a	suspected	diagnosis	of	low	grade	glioma	

involving	the	optic	pathway,	the	situation	should	be	assessed	carefully	with	various	options,	including	

wait	and	watch	if	the	clinical	symptoms	allow,	or	immediate	treatment	with	chemotherapy	(or	

radiotherapy	in	older	children)	in	the	context	of	visual	threat	or	symptoms	requiring	urgent	intervention.		

	

While	there	is	a	trend	to	recommend	systematic	biopsies	of	all	suspected	optic	pathway	gliomas	outside	

the	context	of	NF1,	the	current	situation	may	influence	surgical	practice	and		clinical	decision	making.			
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SUPPLEMENT	I	TABLE	6.	Guidance	on	the	management	of	paediatric	low	grade	gliomas	during	pandemic-related	resource	limitations)

CLINICAL	

PRESENTATION)

STANDARD	OF	CARE	 MINIMUM	WORKUP	 ESSENTIAL		 	COVID	ALTERNATIVE	 REFs	

Resectable	tumour;)

-no	hydrocephalus,	)

-mild	clinical	symptoms	
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vision	
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-	with		hydrocephalus	)

-	or	significant	neurology	)

-	or	significant	threat	to	

vision	
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!"#$% &'()!Q$*$*9)9)7;7;S)<HHLKgbbOOO9K2A=K9DNAbN=GDMM=342H@D3K&K>NA@G2B&N=KLD3K=&

GDI@4&'(b 9)5GG=KK=4)Y)5LN@B)7;7;T)7;7;9)

'89) *L@3=BB@)5T),=BB@3D)^9)!"#$%&'()L234=M@Gg)L=NKL=GH@I=K)D3)23)>3JDB4@3A)GN@K@K9)Br	J	Surg.	

7;7;9 )

'[9 ) *DB@32K)^T),B2H@3@)ZT)1N@I=BB2HD)/T)Q@AD)!T)5B2E@KD)"T)^2B=HHD)5*9),DNH)@3)D3GDBDAP)LN2GH@G=g)V&

MD3H<BP)BDG?@3A)O@H<)3DNM2B)K2B@3=)JDN)G2H<=H=N)M2@3H=323G=T)2)LN=B@M@32NP)N=LDNH9)J	Vasc	

Access.	7;'8S'[_:`gV7W &V789)

'(9 ) ,DO=BB)Q5T)*G<O2NHC)-T)0D>I=H).T)=H)2B9),2BB@2H@I=)G2N=)@3)<>M23@H2N@23)GN@K=Kg)2BO2PK)

KDM=H<@3A)HD)DJJ=N9)Lancet.	7;'8SV[(_';;8[`g':([ &':((9 )

7;9) a=2I=N)/*T)R=@3C=)h.T)h=BBP)h,T)=H)2B9),2BB@2H@I=)!2N=)2K)2)*H2342N4)DJ)!2N=)@3),=4@2HN@G)

"3GDBDAP9)Pediatr	Blood	Cancer.	7;'WSY7)*>LLB)W_*>LLB)W`g*[7( &[VV9)
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7'9) aDBJ=)XT)R2MM=B)XZT).4O2N4K)h.T)=H)2B9).2K@3A)DJ)K>JJ=N@3A)@3)G<@B4N=3)O@H<)G23G=N)2H)H<=)=34)

DJ)B@J=g)@K)G2N=)G<23A@3Ao)J	Clin	Oncol.	7;;[S7Y_';`g'8'8 &'87V9)

779) aDBJ=)XT)"N=BB232)-T)+BBN@G<)!T)=H)2B9)*PMLHDMK)234)%@KHN=KK)@3)!<@B4N=3)a@H<)54I23G=4)

!23G=Ng),NDKL=GH@I=),2H@=3H&Q=LDNH=4)">HGDM=K)ZNDM)H<=),=4@p+.*1)*H>4P9)J	Clin	Oncol.	

7;'WSVV_'8`g'(7[ &'(VW9)

7V9) hN=@GE=NAK)+T)#2B4@M2NK4qHH@N)+T)"3=BrI).T)R=3H=N)X$T)*H=@3=G?)^9)12B?@3A)2ED>H)4=2H<)O@H<)

G<@B4N=3)O<D)<2I=)K=I=N=)M2B@A323H)4@K=2K=9)N	Engl	J	Med.	7;;:SVW'_'7`g''8W &''[Y9 )

7:9) /2G?)XaT)!ND3@3)5/T)h23A)1$9)%=G@K@D32B)Q=AN=H)5MD3A),2N=3HK)DJ)!<@B4N=3)a@H<)!23G=N9)J	

Clin	Oncol.	7;'YSV:_VV`g:;7V&:;7(9 )

7W9) %D3A)iT)/D)sT)R>)iT)=H)2B9).L@4=M@DBDA@G2B)!<2N2GH=N@KH@GK)DJ)7':V),=4@2HN@G),2H@=3HK)a@H<)

7;'()!DND32I@N>K)%@K=2K=)@3)!<@329)Pediatrics.	7;7;g=7;7;;8;79 )

7Y9) s@2)aT)*<2D)XT)^>D)iT),=3A)sT)-@)mT)R>)%9)!B@3@G2B)234)!1)J=2H>N=K)@3)L=4@2HN@G)L2H@=3HK)O@H<)

!"#$% &'()@3J=GH@D3g)%@JJ=N=3H)LD@3HK)JNDM)24>BHK9)Pediatr	Pulmonol.	7;7;SWW_W`g''Y(&''8:9 )

789) *H)X>4=)^BDE2B)!&"2Q!9)1<=)^BDE2B)!"#$%&'()"EK=NI2HDNP)234)Q=KD>NG=)!=3H=N)JDN))

!<@B4<DD4)!23G=N9)7;7;S)<HHLKgbbABDE2B9KHF>4=9DNAb=3&>KbABDE2B&GDI@4&'( &DEK=NI2HDNP&234&

N=KD>NG=&G=3H=N&JDN&G<@B4<DD4&G23G=N9<HMB9)5GG=KK=4)77)5LN@BT)7;7;9)

7[9) "A@M@)!T).3AB>34)X5T)6N24JDN4)/!T)p@3)sT)6D=G?<)/T)a2A<M2N=)59)!<2N2GH=N@KH@GK)234)

">HGDM=K)DJ)!DND32I@N>K)$3J=GH@D3)@3)!<@B4N=3g)1<=)QDB=)DJ)#@N2B)Z2GHDNK)234)23)

$MM>3DGDMLNDM@K=4)*H2H=9)J	Pediatric	Infect	Dis	Soc.	7;'(S[_'`g7' &7[9)

7(9) 123A)0T)-@)%T)a23A)sT)*>3)m9)5E3DNM2B)GD2A>B2H@D3)L2N2M=H=NK)2N=)2KKDG@2H=4)O@H<)LDDN)

LNDA3DK@K)@3)L2H@=3HK)O@H<)3DI=B)GDND32I@N>K)L3=>MD3@29)J	Thromb	Haemost.	

7;7;S'[_ :`g[:: &[:89 )

V;9) !2D)6T)a23A)iT)a=3)%T)=H)2B9)5)1N@2B)DJ)-DL@32I@N&Q@HD32I@N)@3)54>BHK)RDKL@H2B@C=4)O@H<)

*=I=N=)!DI@4&'(9)N	Engl	J	Med.	7;7;9 )

V'9) -@)^T)%=)!B=NG\).9)1<=N2L=>H@G)DLH@D3K)JDN)H<=)7;'()3DI=B)GDND32I@N>K)_7;'(&3!D#`9)Nat	Rev	

Drug	Discov.	7;7;S'( _V`g':( &'W;9)

V79) a2A<M2N=)5T).3AB>34)X5T)6D=G?<)/9)RDO)$)HN=2H)N=KL@N2HDNP)I@N2B)@3J=GH@D3K)@3)H<=)K=HH@3A)DJ)

@3H=3K@I=)G<=MDH<=N2LP)DN)<=M2HDLD@=H@G)G=BB)HN23KLB23H2H@D39)Blood.	7;'YS'78_77`g7Y[7 &

7Y(79)

VV9) RDBK<>=)/-T)%=6DBH)!T)-@34\>@KH)*T)=H)2B9)Z@NKH)!2K=)DJ)7;'()0DI=B)!DND32I@N>K)@3)H<=)+3@H=4)

*H2H=K9)N	Engl	J	Med.	7;7;SV[7_';`g(7( &(VY9)

V:9) 123A)iaT)*G<M@HC)X.T),=NK@3A)%RT)*HN2HHD3)!a9)1<=)-2EDN2HDNP)%@2A3DK@K)DJ)!"#$%&'()

$3J=GH@D3g)!>NN=3H)$KK>=K)234)!<2BB=3A=K9)J	Clin	Microbiol.	7;7;9 )

VW9) s>)iT)-@)sT)m<>)6T)=H)2B9)!<2N2GH=N@KH@GK)DJ)L=4@2HN@G)*5Q*&!D# &7)@3J=GH@D3)234)LDH=3H@2B)

=I@4=3G=)JDN)L=NK@KH=3H)J=G2B)I@N2B)K<=44@3A9)Nat	Med.	7;7;S7Y_:`gW;7&W;W9)
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VY9) arBJ=B)QT)!DNM23)#/T)^>AA=MDK)aT)=H)2B9)#@NDBDA@G2B)2KK=KKM=3H)DJ)<DKL@H2B@C=4)L2H@=3HK)

O@H<)!"#$%&7;'(9) Nature.	7;7;9 )

V89) ^BDE2B)!"#$%&'()Q=A@KHNP9)*H)X>4=)!<@B4N=3K)Q=K=2NG<)RDKL@H2BS)7;7;9)

<HHLKgbbABDE2B9KHF>4=9DNAb=3&>KbABDE2B&GDI@4&'( &DEK=NI2HDNP&234&N=KD>NG=&G=3H=N&JDN&

G<@B4<DD4&G23G=N9<HMB9)5GG=KK=4)77)5LN@B)7;7;9)

)

)

)

)

)

)

)
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