
    

Childhood Cancer Fact Library 2023  
All statistics below are for U.S. children from birth through age 19 unless stated otherwise. This summary relies 
on the most recent published data with respect to its contents, some of which dates back one or more years. 
 

                                     
Note:	This	section	contains	facts	for	four	groups:	Children	(ages	0-14),	Children	and	Adolescents	(ages	0-19),	
Adolescents	(ages	15-19),	Adolescents	and	Young	Adults	(Ages	15-39)	
 
o Childhood	and	Adolescent	cancer	(ages	0-19)	is	not	one	disease	-	there	are	more	than	12	major	types	

of	pediatric	cancers	and	over	100	subtypes.	(1)	
o About	1	in	257	children	and	adolescents	(aged	0-19)	will	be	diagnosed	with	cancer	before	age	20	(1B)	
o 47	children	and	adolescents	per	day	or	17,293	(aged	0-19)	were	diagnosed	with	cancer	in	2018.	(45)	
o The	average	age	at	diagnosis	is	10	overall	(ages	0	to	19),	6	years	old	for	children	(aged	0	to	14),	and	

17	years	old	for	adolescents	(aged	15	to	19)(9),	while	adults’	median	age	for	cancer	diagnosis	is	66.	(7a)	
o The	most	common	cancer	types	among	children	included	leukemia,	brain	and	other	nervous	system,	

and	lymphoma,	with	cases	increasing	by	0.7%	-	0.9%	per	year	on	average	for	all	three	types	during	
2001-2018.	(7G)		

o In	the	United	States,	the	most	common	types	of	cancer	diagnosed	in	2016–2020	among	children	and	
adolescents	under	age	20	were	leukemia,	malignant		brain	and	other	central	nervous	system	(CNS)	
tumors,	lymphomas,	malignant	soft	tissue	sarcomas,	malignant	germ	cell	tumors,	and	malignant	bone	
tumors.	(37)	

o As	of	2018,	4,317	children	and	teens	under	age	20	were	diagnosed	with	CNS	tumors,	accounting	for	
25%	of	total	cancer	diagnoses	in	the	age	group	0-19.	(45)	

o Approximately	5.7%	of	newly	diagnosed	brain	tumors,	including	adults,	occur	under	age	20	(67)	
o Childhood	brain	and	other	nervous	system	cancer	is	most	frequently	diagnosed	among	ages	5–9.	(7H)	
o Children	with	Down	syndrome	are	10	to	20	times	more	likely	to	develop	leukemia	than	children	

without	Down	syndrome.	(37)	
o In	2024,	an	estimated	9620	children	(aged	birth	to	14	years)	will	be	diagnosed	with	cancer,	and	1440	

will	die	from	the	disease.		5290	adolescents	(aged	15–19	years)	will	be	diagnosed	with	cancer,	and	
550	will	die.	(1B)	

o 				Among	children	aged	0-14,	the	incidence	rate	for	all	cancer	sites	combined	was	17.8	cases	per													
	 100,000	persons.		Incidence	rates	were	stable	(neither	increased	nor	decreased)	for	children	aged	0-
	 14	between	2014	and	2018	(7G)	

o First time Cancer Diagnosis for Adolescents and Young Adults (AYA’s) Ages 15 to 39  
• In	2023,	it	is	estimated	that	there	will	be	85,980	new	cases	of	cancer	among	AYAs	in	the	

United	States.	(40)	
• Overall	cancer	incidence	rates	for	AYAs	increased	an	average	of	0.9%	per	year	between	

2014	and	2018.	The	overall	cancer	incidence	rate	was	77.9	cases	per	100,000	persons.	(7G)		
• The	most	common	cancer	among	AYAs	was	female	breast	cancer,	which	was	highest	among	

Black	AYAs.	(7G) 	
 

	

o Cancer	survival	rates	vary	not	only	depending	upon	the	type	of	cancer,	but	also	upon	individual	
factors	attributable	to	each	child.	(6)	Five	year	survival	rates	can	range	from	almost	0%	for	cancers	
such	as	DIPG	(2.2%(48)),	a	type	of	brain	cancer,	to	over	90%	for	the	most	common	type	of	childhood	
cancer	known	as	Acute	Lymphoma	Leukemia	(ALL).	(1)		

o The	average	5-year	survival	rate	for	childhood	cancer	(Ages	0-19)	as	a	whole	is	86%.	(1B) 
o The	most	common	severe	or	life-threatening	chronic	health	problems	related	to	childhood	cancer	or	

its	treatment	are	endocrine	disorders	such	as	hypothyroidism	or	growth	hormone	deficiency	(44%),	
subsequent	neoplasms	such	as	breast	cancer	or	thyroid	cancer	(7%),	and	cardiovascular	disease	such	
as	cardiomyopathy	or	congestive	heart	failure,	coronary	artery	disease,	and	cerebrovascular	disease	
(5.3%).	(77) 



o Individuals	at	highest	risk	for	developing	treatment-related	health	problems	include	patients	with	
brain	cancer	treated	with	cranial	irradiation	(approximately	70%	develop	severe	or	life-threatening	
health	problems)	and	allogeneic	hematopoietic	stem	cell	transplant	recipients	(approximately	60%	
develop	severe	or	life-threatening	health	problems).	(77)	

o Individuals	at	the	lowest	risk	for	developing	treatment-related	health	problems	include	those	who	
survived	solid	tumors	(such	as	Wilms	tumor)	treated	with	surgical	resection	alone	or	with	minimal	
chemotherapy,	for	whom	the	prevalence	of	subsequent	health	problems	is	similar	to	people	who	did	
not	have	cancer	during	childhood	or	adolescence.	(77)	

o Diffuse	Intrinsic	Pontine	Glioma	(DIPG)	represents	approximately	80%	of	the	malignant	brainstem	
tumors	occurring	in	children.	(34)	In	the	United	States,	about	300	children	are	diagnosed	with	DIPG	
each	year.	DIPG	primarily	affects	children	between	the	ages	of	5	and	10	years	but	can	occur	in	
younger	children	and	teens.	DIPG	is	rare	in	adults.	(7H)	

o Despite	numerous	clinical	trials,	outcomes	of	children	with	DIPG	continues	to	remain	dismal,	with	a	
median	survival	of	only	11	months,	while	only	10%	of	DIPG	patients	have	a	≥	2-year	overall	survival	
(OS)	rate.	(48)	

o As	of	January	1,	2020	(the	most	recent	date	for	which	data	exist),	nearly	496,000	survivors	of	
childhood	and	adolescent	cancer	(diagnosed	at	ages	0	to	19	years)	were	estimated	to	be	alive	in	the	
United	States.	The	number	of	survivors	will	continue	to	increase,	given	that	the	incidence	of	cancer	
in	children	and	adolescents	has	been	rising	slightly	in	recent	decades	and	that	survival	rates	overall	
are	improving.	(27)	

o Approximately	1	in	530	young	adults	aged	20	to	39,	is	a	survivor	of	childhood	cancer.	(1)	
	

	

o Cancer	treatments	may	harm	the	body's	organs,	tissues,	or	bones	and	cause	health	problems	later	in	
life.	These	health	problems	are	called	late	effects	as	a	result	of	surgery,	chemotherapy,	radiation	
therapy,	and/or	stem	cell	transplant.	Late	effects	in	childhood	cancer	survivors	affect	the	body	and	
mind.	Late	effects	may	affect	organs,	tissues,	body	function,	growth	and	development.	Other	late	
affects	are	mood,	feelings	and	actions	thinking,	learning,	and	memory	as	well	as	social	and	
psychological	adjustment.	Late	effects	also	have	a	risk	of	second	cancers.	(39)	

o The	chance	of	having	late	effects	increases	over	time.	New	treatments	for	childhood	cancer	have	
decreased	the	number	of	deaths	from	the	primary	cancer.	Because	childhood	cancer	survivors	are	
living	longer,	they	are	having	more	late	effects	after	cancer	treatment.	Survivors	may	not	live	as	long	
as	people	who	did	not	have	cancer.	The	most	common	causes	of	death	in	childhood	cancer	survivors	
are:	The	primary	cancer	comes	back	or	a	second	(different)	primary	cancer	forms	or	there	is	heart	
and	lung	damage.	(39)	

o Overall,	children	(ages	0-14)	and	AYA	(ages	15-19)	cancer	survivors	were	57%	more	likely	to	
develop	depression,	29%	more	likely	to	develop	anxiety,	and	56%	more	likely	to	develop	psychotic	
disorders	in	the	years	following	treatment	compared	to	their	siblings	or	healthy	members	of	a	
control	group.	(82)	

o Adult	survivors	of	childhood	cancer	have	a	higher	risk	of	developing	cognitive	impairment	later	in	
adulthood,	according	to	study	findings	published	in	JAMA	Network	Open.	(81)	

o Childhood	cancer	survivors	who	received	radiation	or	certain	types	of	chemotherapy	have	an	
increased	risk	of	late	effects	to	the	heart	and	blood	vessels	and	related	health	problems.	(39)	

o NCI	researchers	observed	that	children	who	received	radiotherapy	had	an	increased	risk	of	
developing	meningioma,	cancer	of	the	membranes	that	surround	the	brain	and	spinal	cord	
(meninges).	(72)	

o Long-term	follow-up	analysis	of	a	cohort	of	survivors	of	childhood	cancer	treated	between	1970	and	
1986	has	shown	that	these	survivors	remain	at	risk	of	complications	and	premature	death	as	they	
age,	with	more	than	half	of	them	having	experienced	a	severe	or	disabling	complication	or	even	death	
by	the	time	they	reach	age	50	years.	(63).	

o Children	and	adolescents	(ages	0	to	19)	treated	more	recently,	after	1986,	may	have	lower	risks	of	
late	effects	due	to	modifications	in	treatment	regimens	to	reduce	exposure	to	radiotherapy,	
chemotherapy,	and	increased	efforts	to	detect	late	effects,	and	improvements	in	medical	care	for	late	
effects.	(63)	

o More	than	95%	of	childhood	cancer	survivors	will	have	a	significant	health	related	issue	by	the	time	
they	are	45	years	of	age	(41);	these	health	related	issues	are	late-effects	of	either	the	cancer	or	more	
commonly,	the	result	of	its	treatment.	1/3	will	suffer	severe	and	chronic	side	effects;	1/3	will	suffer	
moderate	to	severe	health	problems;	and	1/3	will	suffer	slight	to	moderate	side	effects.	(2)	



o Cognitive	impairment	affects	up	to	one-third	of	childhood	cancer	survivors.	(38)	
o Long-term	survivors	of	childhood	cancer	may	be	at	elevated	risk	for	new	neurocognitive	impairment	

and	decline	as	they	age	into	adulthood.	(86)	
o A	large	follow-up	study	of	pediatric	cancer	survivors	found	that	almost	10%	developed	a	second	

cancer	(most	commonly	female	breast,	thyroid,	and	bone)	over	the	30-year	period	after	the	initial	
diagnosis.	(38)	

o Treatment	for	cancer	may	cause	infertility	in	childhood	cancer	survivors.	Infertility	remains	one	of	
the	most	common	and	life-altering	complications	experienced	by	adults	treated	for	cancer	during	
childhood.	(64)	

o Having	a	bone	marrow	or	stem	cell	transplant	usually	involves	receiving	high	doses	of	
chemotherapy	and	sometimes	radiation	to	the	whole	body	before	the	procedure.	In	most	cases,	this	
permanently	stops	ovaries	from	releasing	eggs,	resulting	in	lifelong	infertility.	(66)	

o 	Female	childhood	cancer	survivors	who	were	treated	with	chemotherapy—	even	if	they	did	not	
receive	radiation	treatments	to	their	chest	—	are	six	times	more	likely	than	the	general	population	to	
be	diagnosed	with	breast	cancer	later	in	life.	For	those	who	did	receive	chest	radiation,	that	chance	
increases	exponentially	and	is	on	par	with	those	who	have	the	BRCA1	or	BRCA2	mutations.	(28)	

o Childhood	cancer	survivors	are	at	a	15-fold	increased	risk	of	developing	Congestive	Heart	Failure	
and	are	at	7-fold	higher	risk	of	premature	death	due	to	cardiac	causes,	when	compared	with	the	
general	population.		There	is	a	strong	dose-dependent	relation	between	anthracycline	chemotherapy	
exposure	and	CHF	risk,	and	the	risk	is	higher	among	those	exposed	to	chest	radiation.	(33)	

o Children	who	were	treated	for	bone	cancer,	brain	tumors,	and	Hodgkin	lymphoma,	or	who	
received	radiation	to	their	chest,	abdomen,	or	pelvis,	have	the	highest	risk	of	serious	late	effects	from	
their	cancer	treatment,	including	second	cancers,	joint	replacement,	hearing	loss,	and	congestive	
heart	failure.	(37)	

o Compared	with	the	general	population,	survivors	of	childhood	and	adolescent	cancers	have	an	
increased	risk	of	6	major	psychiatric	disorders,	including:	Autism	spectrum	disorder	(hazard	ratio	
[HR],	10.42),	ADHD	(HR,	6.59),	PTSD	(HR,	6.10),	OCD	(HR,	3.37),	Major	depressive	disorder	(HR,	
1.88),	Bipolar	disorder	(HR,	2.93).	(62)	

o Life	expectancy	for	five-year	childhood	cancer	survivors	has	steadily	increased.		Life	expectancy	for	
those	treated	in	the	70’s	is	only	48.5	years	and	survivors	treated	in	the	80’s	have	a	life	expectancy	of	
53.7	years,	while	those	treated	in	the	90’s	rose	to	57.1	years.	(41)	Normal	life	expectancy	for	adults	is	
77.5	years.	(7i)	

o Nearly	a	quarter	of	childhood	cancer	survivors	experience	at	least	one	debilitating	neuromuscular	
condition	20	years	post	diagnosis.	(47)	

o Results	published	in	Journal	of	Clinical	Oncology	reveal	that	nearly	30%	of	childhood	cancer	survivors	
developed	pre-diabetes	compared	with	less	than	20%	of	patients	in	a	matched	control	group.	Further	
analysis	showed	that	between	the	ages	of	40	and	49	years,	more	than	60%	of	the	survivor	group	had	
either	pre-diabetes	or	diabetes.	(7)	

o Overall,	survivors	treated	with	abdominopelvic	radiotherapy	treatment	(ART)	were	three	times	
more	likely	to	develop	a	subsequent	colorectal	cancer	(CRC)	than	those	who	did	not	receive	ART.	(10)	

o The	North	American	Children's	Oncology	Group	has	developed	long-term	follow	up	guidelines		
	 (https://www.cmaj.ca/content/cmaj/suppl/2024/03/05/196.9.E282.DC1/231358-res-4-at.pdf	)	to	
	 monitor	adults	who	had	cancer	as	children.	(85)	

	
	
	

(43)	

Stakeholders	GAO	interviewed	and	studies	GAO	reviewed	identified	three	factors	that	affect	access	to	follow-
up	care	for	childhood	cancer	survivors—individuals	of	any	age	who	were	diagnosed	with	cancer	from	ages	0	
through	19.	These	factors	are	care	affordability,	survivors'	and	health	care	providers'	knowledge	of	
appropriate	care,	and	proximity	to	care.	Childhood	cancer	survivors	need	access	to	follow-up	care	over	time	
for	serious	health	effects	known	as	late	effects—such	as	developmental	problems,	heart	conditions,	and	
subsequent	cancers—which	result	from	their	original	cancer	and	its	treatment.		

Affordability:	Survivors	of	childhood	cancer	may	have	difficulty	paying	for	follow-up	care,	which	can	
affect	their	access	to	this	care.	For	example,	one	study	found	that	survivors	were	significantly	more	likely	
to	have	difficulty	paying	medical	bills	and	delay	medical	care	due	to	affordability	concerns	when	
compared	to	individuals	with	no	history	of	cancer.	 



Knowledge:	Survivors'	access	to	appropriate	follow-up	care	for	late	effects	of	childhood	cancer	can	
depend	on	both	survivors'	and	providers'	knowledge	about	such	care,	which	can	affect	access	in	various	
ways,	according	to	stakeholders	GAO	interviewed	and	studies	GAO	reviewed:	 

o Some	survivors	may	have	been	treated	for	cancer	at	an	early	age	and	may	have	limited	
awareness	of	the	need	for	follow-	up	care.	

o Some	primary	or	specialty	care	providers	may	not	be	knowledgeable	about	guidelines	for	
appropriate	follow-up	care,	which	can	affect	whether	a	survivor	receives	recommended	
treatment.	Follow-up	care	may	include	psychosocial	care	(e.g.,	counseling),	and	palliative	
care	(e.g.,	pain	management).	

Proximity:	Survivors	may	have	difficulty	reaching	appropriate	care	settings.	Stakeholders	GAO	
interviewed	and	studies	GAO	reviewed	noted	that	childhood	cancer	survivors	may	have	to	travel	long	
distances	to	receive	follow-up	care	from	multidisciplinary	outpatient	clinics—referred	to	as	childhood	
cancer	survivorship	clinics.	The	lack	of	proximity	may	make	it	particularly	difficult	for	survivors	with	
limited	financial	resources	to	adhere	to	recommended	follow-up	care.		

 

Pediatric Cancer 5-Year Ages 0 to19 for years 2014 through 2020:  The table below is a 
representation of the estimated 5-year survival rates for various types of childhood cancers. It should 
be noted the survival rates listed below reflect general rates and are in no way a representation of an 
anticipated actual survival outcome for any individual child.  



	

	

o On	average,	in	2009	pediatric	hospitalizations	principally	for	cancer	were	8	days	longer	and	cost	nearly	5	
times	as	much	as	hospitalizations	for	other	conditions	(12.0	days	versus	3.8	days;	$40,400	versus	$8,100	
per	stay).	Costs	per	day	were	about	70	percent	higher	for	pediatric	cancer	stays	($3,900	versus	$2,300	
per	day).	(5)	

o In	2009,	pediatric	stays	principally	for	cancer	cost	nearly	one	billion	dollars,	accounting	for	over	5	
percent	of	pediatric	non-newborn	inpatient	hospital	costs.	(5)	

o One	in	four	families	lose	more	than	40%	of	their	annual	household	income	as	a	result	of	childhood	cancer	
treatment-related	work	disruption,	while	one	in	three	families	face	other	work	disruptions	such	as	
having	to	quit	work	or	change	jobs.	(36)	

o One	in	five	children	who	receive	a	new	diagnosis	of	childhood	cancer	are	already	living	in	poverty.	(36)		
o Parents	of	long-term	childhood	cancer	survivors	reported	lower	household	income	and	higher	risk-of-

poverty.	In	a	study	group	of	383	parents	of	long-term	childhood	cancer	survivors,	30.4%	reported	lower	
household	income	and	were	at	higher	risk-of-poverty.	(35)			

o A	15-year	trend	for	clinical	trials	on	cellular	therapy	for	children	and	adolescents	(ages	0-19)	with	
cancer	in	the	US	concluded	that	169	(84%)	of	202	trials	posted	2007-2022	also	included	adult	
populations,	only	3	trials	enrolled	children	only.	There	was	no	industry	funding	for	CNS	tumors.	(29)	

o More	than	90%	of	children	and	adolescents	who	are	diagnosed	with	cancer	each	year	in	the	United	States	
are	cared	for	at	a	children’s	cancer	center	that	is	affiliated	with	the	NCI-supported	Children’s	Oncology	
Group	(COG).		Children’s	Oncology	Group	is	the	world’s	largest	organization	that	performs	clinical	
research	to	improve	the	care	and	treatment	of	children	and	adolescents	with	cancer.		Each	year,	



approximately	4,000	children	who	are	diagnosed	with	cancer	enroll	in	a	COG-sponsored	clinical	trial.	
COG	trials	are	sometimes	open	to	individuals	aged	29	years	or	even	older	when	the	type	of	cancer	being	
studied	is	one	that	occurs	in	children,	adolescents,	and	young	adults.	(37)	

 
 

	
_			

A	report	used	in	the	past,	often	cited	by	advocates,	is	the	NCI’s	Funded	Research	Portfolio	(NFRP).	(7C)	It	
indicates	that	from	2008	through	2018,	the	NCI	spent	an	average	of	4.08%	of	its	obligations	on	childhood	
cancer	research.			According	to	NCI’s	Office	of	Advocacy	Relations	(OAR),	the	NFRP	does	not	reflect	NCI’s	total	
investment	in	any	one	particular	area	of	research—including	childhood	cancers—because	it	does	not	
account	for	basic	science	awards,	which	are	not	categorized	by	cancer	type	and	which	may	have	applications	
to	multiple	types	of	cancer.		A	preferred	report	by	OAR,	is	the	NIH	RePORTER,	which	is	a	congressionally	
mandated	system	all	NIH	Institutes	and	Centers	(ICs)	use	to	report	data	by	fiscal	year	(FY).	This	tool	
highlights	annual	support	for	various	Research,	Condition,	and	Disease	Categories	(RCDC)	based	on	grants,	
contracts,	and	other	funding	mechanisms	used	across	NIH.	According	to	OAR,		even	the	NIH	RePORTER	also	
does	not	account	for	the	totality	of	NCI’s	investment	in	a	given	area	of	research	because	basic	science	awards	
cannot	be	categorized	by	individual	cancer	type.		Using	Total	NCI	Obligations,	without	making	allowances	for	
NIH	items	included	in	the	Pediatric	Cancer	Amount,	would	distort	the	percentage	of	Total	Obligations.	
	

NIH	RePORT	Categorical	Spending	(RCDC)	NCI	–	Pediatric	Cancer	Category 
	

	
While	both	of	the	above	reports	seem	unable	to	capture	a	completely	accurate	measure	of	childhood	
cancer	research	expenditure	as	it	relates	to	total	research	dollars,	perhaps	a	better	method	to	
measure	progress	may	be	to	compare	NIH	RePORTER	pediatric	dollars	(c)	to	the	Total	NIH	Dollars	
(d)	for	each	fiscal	year.		This	method	would	show	changes	from	one	year	to	the	next.		Note	that	the	
chart	below	shows	growth	in	pediatric	cancer	expenditures	from	2016	to	2022.	
	

	
 
 



 

 
	
o Cancer	is	the	number	one	cause	of	death	by	disease	among	children	and	adolescents	(ages	0-19)	in	

the	United	States.		(1B)	
o On	average,	about	14%	of	children	die	within	5	years	of	diagnosis	among	those	children,	treated	in	

the	70’s	and	80’s,	who	survived	to	five	years	from	diagnosis,	18%	of	them	will	die	over	the	next	25	
years.		In	recent	decades,	cancer	treatments	have	been	modified	with	the	goal	of	reducing	life-
threatening	late	effects.	(50)	

o 1,040	children	(aged	0	-14)	and	550	adolescents	(aged	15-19)	are	expected	to	die	from	cancer	in	
2024	(excluding	benign	and	borderline	malignant	brain	tumors).	(1B)	In	2023,	it	is	estimated	that	
there	will	be 9,050 deaths	due	to	cancer	among	AYAs	aged	15	to	39.	(40)	

o Between	1970	and	2020,	patients	with	cancer	aged	14	years	and	younger	have	experienced	a	70%	
decline	in	overall	cancer	death	rates.	Adolescent	patients	aged	15	to	19	years	experienced	a	64%	
decrease	over	the	same	time	span.	(7F)	

o Between	2015	and	2019,	cancer	death	rates	decreased	an	average	of	1.5%	per	year	among	children	
ages	0	to	14,	while	death	rates	for	AYAs	(ages	15	to	39)	decreased	an	average	of	0.9%	per	year.	(7G)			

o Brain	cancer	represents	25%	of	total	childhood	cancer	deaths	while	leukemia	accounts	for	28%.	(1B)		
o The	median	age	at	death	for	childhood	brain	and	CNS	cancers	is	age	9.	(7H)	
o The	most	common	causes	of	death	in	childhood	cancer	survivors	are:	The	primary	cancer	comes	

back.	A	second	(different)	primary	cancer	forms.		Heart	and	lung	damage.	(39)	
o Those	that	survive	the	five	years	have	an	eight	times	greater	mortality	rate	due	to	the	increased	risk	

of	liver	and	heart	disease	and	increased	risk	for	reoccurrence	of	the	original	cancer	or	of	a	secondary	
cancer.	(8)	

o There	are	69.3	potential	life	years	lost	on	average	when	a	child	dies	of	cancer	(7B)	compared	to	12	
potential	life	years	lost	for	adults.	(7i)		

o Survivors	of	hereditary	retinoblastoma,	a	rare	cancer	of	the	eye,	have	a	high	risk	of	developing	
subsequent	cancers,	particularly	sarcomas	of	the	soft	tissue	and	bone.		(73)	

o “Despite	improvements	in	5-year	survival,	long-term	survivors	of	childhood	cancer	are	at	four	times	
the	risk	of	death	compared	with	the	general,	aging	population.	(83)	

	
	
	
	

 

Highlighted	drugs	below	were	approved	for	children	in	the	first	instance.		 



  

o While	more	than	200	cancer	drugs	have	been	developed	and	approved	for	adults	(58)	the	FDA,	through	
December,	2023	has	approved	a	total	of	44	drugs	for	use	in	the	treatment	of	childhood	cancers.	38	of	



the	drugs	were	originally	approved	only	for	adult	use,	then	later	for	pediatrics.	Today	we	have	only	six	
drugs	that	were	approved	in	the	first	instance	for	use	in	cancer	treatment	for	children:	Teniposide	
(1992	for	ALL)	use	now	discontinued	by	NCI,	clofarabine	(2004	for	ALL),	dinutuximab	(2015	for	NB),	
tisagenlecleucel	(2017	for	ALL),	calaspargase	pegol-mk	(2018	for	ALL),	selumetinib	(2020	for	NF1)	
and	naxitamab	(2020	for	NB).	(4)	In	addition,	the	FDA	has	approved	8	drugs	that	help	to	reduce	the	
toxicity	associated	with	certain	cancer	treatments.	(75)	

o The	median	lag	time	from	first-in-human	to	first-in-child	trials	of	oncology	agents	that	were	ultimately	
approved	by	FDA	was	6.5	years.	(61)		

o Between	the	years	of	2009	and	2019,	nine	of	the	11	drugs	used	to	treat	acute	lymphoblastic	
leukemia	—	which	is	the	most	common	childhood	cancer	—	were	in	and	out	of	shortage.	(32)			

o Researchers	found	that	the	probability	of	FDA	drug	approval	within	10	years	was	10.4%,	and	the																				
probability	that	development	would	stall	within	10	years	was	49.2%.	(84)	

o The	FDA	awarded	Priority	Review	Vouchers	(PRV)	for	four	of	the	six	drugs	originally	approved	in	the	
first	instance	for	cancer	treatment	for	children.	PRV’s	are	transferable	and	are	desired	incentives	for	
developers	of	drugs	for	rare	pediatric	diseases.		Holders	of	a	PRV	get	a	faster	FDA	drug	approval	
process	for	a	future	drug	of	their	choice.	The	vouchers	are	transferable	and	may	be	sold	or	traded.	(42)	

o The	US	Congress	created	the	priority	review	voucher	program	in	2007	based	on	a	2006	Health	Affairs	
paper	(Ridley	et	al.	2006).	The	voucher	entitles	the	bearer	to	regulatory	review	in	about	six	months	
rather	than	the	standard	ten	months.	The	Food	and	Drug	Administration	(FDA)	awards	a	voucher	
following	approval	of	a	treatment	for	a	neglected	disease,	rare	pediatric	disease	(Cancer	is	included	in	
rare	pediatric	disease)	or	medical	countermeasure.	Two	drugs	receive	priority	review	for	each	
voucher:	the	drug	winning	a	voucher	for	a	neglected	or	rare	pediatric	disease	and	the	drug	using	a	
voucher	for	another	indication.	The	voucher	may	be	sold.	For	example,	a	small	company	might	win	a	
voucher	for	developing	a	drug	for	a	neglected	disease,	and	sell	the	voucher	to	a	large	company	for	use	
on	a	commercial	disease.		Vouchers	can	sell	for	100’s	of	millions	of	dollars.	(68)	

 

 
	

 

 
o Global	5-year	net	childhood	cancer	survival	is	currently	estimated	at	37.4%.	(46)	



o In	2017,	childhood	cancer	was	the	sixth	leading	cause	of	total	cancer	burden	globally	and	the	ninth	
leading	cause	of	childhood	disease	burden	globally.	(70)	

o Globally,	in	2017,	there	were	11.5	million	Disability	Adjusted	Life	Years	(DALYs)	due	to	childhood	
cancer,	97.3%	were	attributable	to	Years	of	Life	Lost	(YLLs).	(70)	

o More	than	90%	of	children	at	risk	of	developing	childhood	cancer	each	year	live	in	low	income	and	
middle-income	countries.	(3)	

o Approximately	1	in	15	children	receiving	cancer	treatment	in	low-	and	middle-income	countries	die	
from	treatment-related	complications.	Although	treatment-related	mortality	has	decreased	in	upper–
middle-income	countries	over	time,	it	remains	unchanged	in	low-	and	middle-income	countries.	(31)	

o Approximately	90%	of	children	with	cancer	live	in	low-income	and	middle-income	countries	
(LMICs),	where	5-year	survival	is	lower	than	20%.	(31)	

o In	2019,	cancer	was	the	fourth	leading	cause	of	death	and	tenth	leading	cause	of	Disability-Adjusted	
Life	Years	(DALYs)	in	adolescents	and	young	adults	(ages	15	to	39)	globally.	(69)	

o When	the	overall	disease	burden	is	studied	within	the	age	range	encompassing	adolescents	and	
young	adults	(aged	15	years	to	39	years),	the	global	burden	of	cancer	contributed	more	Disability-
Adjusted	Life	Years	(DALYs),	a	combination	of	Years	of	Life	Lost	(YLLs)	and	Years	Lived	with	
Disability	(YLDs),	to	the	global	disease	burden	than	some	high-profile	communicable	diseases	such	
as	HIV/AIDS	and	sexually	transmitted	infections.	(69)	

o In	2019,	43%	(172,000	of	397,000)	of	childhood	cancer	cases	were	undiagnosed	globally.	(78)	
o Cancer	kills	more	than	100,000	children	(birth	to	19)	each	year,	and	yet	80%	of	pediatric	cancers	are	

curable	with	currently	available	interventions.	Notably,	the	majority	of	these	deaths	occur	in	low-
income	and	middle-income	countries	where	children	have	poor	access	to	health	services.	(33A)	

o In	Europe,	since	1995,	a	total	of	16	drugs	have	been	approved	for	pediatric	cancers.	Seven	of	the	16	
have	been	approved	in	the	first	instance	specifically	for	pediatric	cancers.	Nine	of	the	16	were	first	
approved	for	adults,	then	later	for	use	in	pediatric	cancer.	Eight	of	the	total	16	drugs	affected	cancers	
responsible	for	less	than	6%	of	all	European	childhood	cancer	deaths.	(76)	

o In	2018,	The	World	Health	Organization	(WHO)	launched	the	Global	Initiative	for	Childhood	Cancer	
with	partners	to	provide	leadership	and	technical	assistance	to	support	governments	in	building	and	
sustaining	high-quality	childhood	cancer	programs.	The	goal	is	to	achieve	at	least	60%	survival	rate	
globally	by	2030,	for	all	children	with	cancer.	This	represents	an	approximate	doubling	of	the	current	
cure	rate	and	will	save	an	additional	one	million	lives	over	the	next	decade.	The	objectives	are	to	
increase	capacity	of	countries	to	deliver	best	practices	in	childhood	cancer	care	and	also	to	prioritize	
childhood	cancer	and	increase	available	funding	at	the	national	and	global	levels.	(30)	

o Some	cancers	are	more	prevalent	in	developing	countries.	For	example,	Burkitt’s	lymphoma	is	more	
common	in	East	and	West	Africa	with	over	4,000	cases	in	East	Africa	and	over	10,000	in	West	Africa	
while	only	around	20	were	recorded	in	the	UK	in	2015.	(30)	

o Because	most	of	the	world's	population	is	NOT	covered	by	cancer	surveillance	systems	or	vital	
registration	found	in	developed	countries,	and	in	addition,	childhood	cancer	is	rare	and	often	
presents	with	non-specific	symptoms	that	mimic	those	of	more	prevalent	infectious	and	nutritional	
conditions	found	in	many	low-income	developing	countries.		Worldwide/UN-regional	cancer	
incidence	is	therefore	estimated	using	a	Baseline	Model	(BM)	method	to	quantify	the	cancer	burden	
in	children.		It	is	estimated	that	there	will	be	13.7	million	cases	of	childhood	cancer	between	2020-
2050.		Unless	there	are	major	improvements	in	diagnosis	and	treatments,	of	this,	45%	will	go	
undiagnosed	and	11.1	million	will	die	if	no	further	investments	in	interventions	are	made.	The	vast	
majority,	almost	85%,	will	be	concentrated	in	developing	countries.	(33A)		

o Current	projections	show	that	Africa	will	account	for	nearly	50%	of	the	global	childhood	cancer	
burden	by	2050.	(71)	

	
	
	

 

o Childhood	cancer	threatens	every	aspect	of	the	family's	life	and	the	possibility	of	a	future,	which	is	
why	optimal	cancer	treatment	must	include	psychosocial	care.	(11)	

o The	provision	of	psychosocial	care	has	been	shown	to	yield	better	management	of	common	disease-
related	symptoms	and	adverse	effects	of	treatment	such	as	pain	and	fatigue.	(12)	

o Depression	and	other	psychosocial	concerns	can	affect	adherence	to	treatment	regimens	by	
impairing	cognition,	weakening	motivation,	and	decreasing	coping	abilities.	(13)		



o For	children	and	families,	treating	the	pain,	symptoms,	and	stress	of	cancer	enhances	quality	of	life	
and	is	as	important	as	treating	the	disease.	(14)	

o Childhood	cancer	survivors	reported	higher	rates	of	pain,	fatigue,	and	sleep	difficulties	compared	
with	siblings	and	peers,	all	of	which	are	associated	with	poorer	quality	of	life.	(15)		

o Changes	in	routines	disrupt	day-to-day	functioning	of	siblings	.16	Siblings	of	children	with	cancer	are	
at	risk	for	emotional	and	behavioral	difficulties,	such	as	anxiety,	depression,	and	post	traumatic	
stress	disorder.	(17)		

o Symptoms	of	posttraumatic	stress	disorder	are	well	documented	for	parents	whose	children	have	
completed	cancer	treatment.	(18)		

o Chronic	grief	has	been	associated	with	many	psychological	(e.g.,	depression	and	anxiety)	and	somatic	
symptoms	(e.g.,	loss	of	appetite,	sleep	disturbances,	fatigue),	including	increased	mortality	risk.	(19)			

o Cancer	survivors	in	the	United	States	reported	medication	use	for	anxiety	and	depression	at	rates	
nearly	two	times	those	reported	by	the	general	public,	likely	a	reflection	of	greater	emotional	and	
physical	burdens	from	cancer	or	its	treatment.	(21)	

o Financial	hardship	during	childhood	cancer	has	been	found	to	affect	a	significant	proportion	of	the	
population	and	to	negatively	impact	family	wellbeing.	(22)	

o Adolescents	with	cancer	experienced	significantly	more	Health	Related	Hindrance	(HRH)	of	personal	
goals	than	healthy	peers,	and	their	HRH	was	significantly	associated	with	poorer	health-related	
quality	of	life,	negative	affect,	and	depressive	symptoms.	(23)	

o Peer	relationships	of	siblings	of	children	with	cancer	are	similar	to	classmates,	though	they	
experience	small	reductions	in	activity	participation	and	school	performance.	(24)	

o Chronic	health	conditions	resulting	from	childhood	cancer	therapies	contribute	to	emotional	distress	
in	adult	survivors.	(25)	

o Parents	have	been	found	to	report	significant	worsening	of	all	their	own	health	behaviors,	including	
poorer	diet	and	nutrition,	decreased	physical	activity,	and	less	time	spent	engaged	in	enjoyable	
activities	6	to	18	months	following	their	child’s	diagnosis.	(26)	

 

 

o Any	substance	that	causes	cancer	is	known	as	a	carcinogen.	But	simply	because	a	substance	has	been	
designated	as	a	carcinogen	does	not	mean	that	the	substance	will	necessarily	cause	cancer.	Many	
factors	influence	whether	a	person	exposed	to	a	carcinogen	will	develop	cancer,	including	the	
amount	and	duration	of	the	exposure	and	the	individual’s	genetic	background.	(79)	

o Cancers	caused	by	involuntary	exposures	to	environmental	carcinogens	are	most	likely	to	occur	in	
subgroups	of	the	population,	such	as	workers	in	certain	industries	who	may	be	exposed	to	
carcinogens	on	the	job.	(79)	

o Two	organizations—the	National	Toxicology	Program	(NTP),	an	interagency	program	of	the	U.S.	
Department	of	Health	and	Human	Services	(HHS),	and	the	International	Agency	for	Research	on	
Cancer	(IARC),	the	cancer	agency	of	the	World	Health	Organization—have	developed	lists	of	
substances	that,	based	on	the	available	scientific	evidence,	are	known	or	are	reasonably	anticipated	
to	be	human	carcinogens.	(79)	

o The	National	Toxicology	Program	(NTP)	cumulative	report	now	includes	256	listings	of	substances	
—	chemical,	physical,	and	biological	agents;	mixtures;	and	exposure	circumstances	—	that	are	known	
or	reasonably	anticipated	to	cause	cancer	in	humans.	The	latest	report,	the	15th	Report	on	
Carcinogens	was	released	on	December	21,	2021.	
(https://ntp.niehs.nih.gov/whatwestudy/assessments/cancer/roc)	(80)	

o Childhood	cancer	is	fundamentally	different	to	adult	cancer	in	its	biology,	clinical	classification,	and	
treatment.	Most	childhood	cancers	are	not	caused	by	modifiable	risk	factors,	public	health	campaigns	
would	not	have	a	large	effect	on	decreasing	their	incidence	(56)	

o Over	the	past	50	years,	the	use	of	artificial	chemicals	in	products	has	increased	exponentially.	Most	of	
these	chemicals	were	not	tested	for	safety	before	widespread	use,	and	the	impacts	of	exposures	are	
just	now	being	realized.	Children	are	especially	vulnerable	to	the	health	impacts	of	chemical	
exposures,	and	these	exposures	are	now	known	to	be	an	important	component	of	rising	rates	of	
diseases	such	as	asthma,	some	cancers,	and	neurodevelopmental	disorders	in	children.	(74)	

	
	



o Children	are	at	an	elevated	risk	for	chronic	disease	because	of	increased	exposure	to	environmental	
toxins.	The	U.S.	Environmental	Protection	Agency	(EPA)	(2017)	identifies	children	as	uniquely	
vulnerable	to	environmental	risks	because	of	rapidly	developing	brains,	lungs,	immune	and	other	
bodily	systems	with	less	developed	natural	defenses	than	adults,	including	more	permeable	blood-
brain	barriers,	and	metabolic	and	detoxification	pathways	that	are	not	yet	fully	developed.	(74)	

o Phthalates	are	a	class	of	chemicals	found	in	a	variety	of	products.	They	are	mixed	with	polyvinyl	
chloride	and	other	plastics	as	a	plasticizer	that	helps	to	make	them	soft	and	flexible.	They	are	also	
added	to	cosmetics	and	other	personal	care	products	(often	as	a	fragrance	stabilizer),	in	medical	
equipment	and	coatings	on	medications,	food	production	equipment	and	packaging,	flooring,	wall	
coverings,	and	other	home	products.	(74)	In	a	study	of	1.3	million	children	aged	under	19	years	of	age,	
childhood	phthalate	exposure	was	associated	with	incidence	of	osteosarcoma	and	lymphoma.	(60)		

o Pesticides	are	a	group	of	chemicals	intended	to	kill	unwanted	insects,	plants,	molds,	and	rodents,	
making	them	inherently	toxic	chemicals.	Pesticides	are	not	species-specific	in	their	neurotoxic	
properties—a	wanted	effect	on	the	nervous	system	of	an	insect	can	also	be	an	unwanted	effect	on	the	
nervous	system	of	a	child.	(74)	Exposures	to	pesticides,	tobacco	smoke,	solvents,	and	traffic	emissions	
have	consistently	demonstrated	positive	associations	with	risk	of	developing	childhood	leukemia.	(53)		

o Researchers	found	a	higher	level	of	common	household	pesticides	in	the	urine	of	children	with	acute	
lymphoblastic	leukemia.	The	findings	should	not	be	seen	as	cause-and-effect,	but	suggests	an	
association	between	pesticide	exposure	and	development	of	childhood	ALL.	(59)		

o The	U.S.	Environmental	Protection	Agency	(EPA)	reports	that	75	percent	of	U.S.	households	used	at	
least	one	pesticide	product	indoors	during	the	past	year.	The	EPA	also	states,	“Exposure	to	pesticides	
may	result	in	irritation	to	eye,	nose	and	throat,	damage	to	central	nervous	system,	kidney	and	
increased	risk	of	cancer.”	(52)	

o Exposure	to	toxic	substances,	such	as	industrial	chemicals	and	radiation,	can	increase	the	risk	of	
leukemia.	People	may	encounter	radiation	during	imaging	tests	such	as	MRI	scans,	X-rays,	and	CT	
scans.	(57)		

o Since	children	are	more	radiosensitive	than	adults	and	although	CT	scans	are	very	useful	clinically,	
potential	cancer	risks	exist	from	associated	ionizing	radiation.	(54)	

o Exposure	of	parents	to	ionizing	radiation	is	also	a	possible	concern	in	terms	of	the	development	of	
cancer	in	their	future	offspring.		Children	whose	mothers	had	x-rays	during	pregnancy	(that	is	
children	who	were	exposed	before	birth)	and	children	exposed	after	birth	to	diagnostic	medical	
radiation	from	computed	tomography	(CT)	scans	have	been	found	to	have	a	slight	increase	in	risk	of	
leukemia	and	brain	tumors	and	possible	other	cancers.	(37)	

o Risk	of	childhood	leukemia	was	associated	with	higher	crop	area	near	mother’s	homes	during	
pregnancy;	CNS	tumors	were	associated	with	higher	cattle	density.	(51)		

o Intake	of	vitamins	and	folate	supplementation	during	the	preconception	period	or	pregnancy	has	
been	demonstrated	to	have	a	protective	effect.	(55)	
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