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CAC2 Values
v Put	the	children	and	their	families	first	in	everything	we	do	

v Support	the	members	and	the	childhood	cancer	community	while	being	mindful	not	to	
compete	with	members	or	to	duplicate	projects/programs/services	that	they	provide	

v Be	accountable	and	take	ownership	of	one’s	commitments	within	the	collabora=ve	

v Be	cost	effec=ve	with	resources	

v Be		inclusive	and	collabora=ve	and	assume	posi=ve	intent	

v Help	give	voice	to	the	community,	and	amplify	it	in	a	coordinated	fashion	

v Stay	ac=on-oriented	and	flexible	
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Childhood	Cancer	Incidence	

•  Approximately	15,000	new	pa=ents	each	year	in	the	United	States	
•  Most	common	cancers	are	leukemia	followed	closely	by	brain	tumors	



Childhood	Cancer	Survival	by	Year	



Survival	by	Cancer	Type	



Why	are	novel	research	programs	are	needed	to	
develop	beKer	treatments	for	childhood	cancer?		

•  Cancer	remains	the	#1	cause	of	death	by	disease	for	children	in	the	United	States.	
• Worldwide	over	300,000	children	are	diagnosed	with	cancer	annually	
•  In	the	United	States	there	will	be	over	500,000	survivors	by	2020	and	at	least	1/3	
will	suffer	from	a		life-threatening	health	problem	caused	by	their	prior	
treatments	

•  In	the	past	30	years:	
•  62	new	drugs	FDA	approved	for	adult	cancers	(16	in	2015)	
•  3	new	drugs	FDA	approved	for	pediatric	cancers	(0	in	2015)	

Common	ques.on	I	get	--	Isn’t	childhood	cancer	now	close	to	90%	curable?	



Kids	&	Canines:		A	Shared,	Great	Unmet	Need	in	Cancer	

•  Nearly	16,000	kids	are	diagnosed	with	
cancer	in	the	US	each	year	–	vs.	
500,000	adults	annually	in	the	US		

•  There	are	about	100	different	types	of	
pediatric	cancers	whose	markers	are	
oSen	fundamentally	different	than	
those	in	adult	cancer	

Approx.	4,000,000	pet	dogs	are	
diagnosed	with	cancer	each	year.	"...the ‘market’ for pediatric cancers is 

too small for pharmaceutical companies 
to invest in developing drugs that will 
specifically target these types of cancer.  
Furthermore, the genetics of childhood 
cancers differ markedly from adult 
cancers, therefore, most agents 
developed to inhibit specific pathways in 
adult carcinomas may have little or no 
benefit in the treatment of childhood 
malignancies." Drs. Peter Adamson, 
Peter Houghton, et. al.	

Kids’	cancers	are	“rare”	by	defini.on..	



“The	dog	has	been	man’s	best	friend	for	over	15,000	
years...But	the	fact	remains	that	in	the	21st	century,	
even	with	lots	of	new	scien=fic	tools	to	help	us	
understand	the	cause	and	progression	of	cancers,	we	
are	s=ll	making	incremental	advancements.	I	believe	
the	answers	to	unlocking	some	of	nature’s	most	
intriguing	mysteries	about	cancer	are	sieng	right	
beside	us”.	

 – Dr.	MaAhew	Breen, 
North	Carolina	State	College	of	Veterinary	Medicine 

There	is	significant	overlap	in	the	biology	
of	canine	and	childhood	cancers	–	
opportunity	to	develop	novel	research	
programs	and	spur	drug	development	



Finding	a	way	forward:		
	
A	Pediatric	Oncologist’s	Perspec=ve	

	
Ryan	Roberts,	MD,	PhD	
	
Assistant	Professor,	Pediatric	Hematology/Oncology/BMT,	Na=onwide	Children's	Hospital	
Principal	Inves=gator,	Center	for	Childhood	Cancer,	Na=onwide	Children's	Hospital	and	The	
James	Comprehensive	Cancer	Center,	The	Ohio	State	University	
Canines-N-Kids	Founda=on	Board	Member	

	

	
	
	
	



One perspec1ve…

•  Imagine	yourself	a	scien=st	
•  You	have	an	idea	
	



The road to success

Nature	Reviews:	Drug	Discovery.		June	2014.		13:419	



You know…

The	Lancet	Oncology	,	Volume	17	,	Issue	10	,	1396	-	1408	



“Proof of Concept” clinical trials require…

$15	million	
3-8	years	

Wong,	H.	H.,	et	al.	(2014).	Examina=on	of	Clinical	Trial	Costs	and	Barriers	for	Drug	Development.	



Bringing new therapeu1cs into the clinic
• Average	=me	for	clinical	development	of	a	new	drug	is	9	years	

• Average	cost	of	clinical	development	is	$1,000,000,000+			
• Only	10%	of	inves=ga=onal	new	drug	applica=ons	submired	to	the	FDA	are	
approved		

• Most	newly	developed	drugs	FAIL	due	to	LACK	OF	EFFICACY	or	unacceptable	
TOXICITY	

•  The	first	=me	drugs	are	tested	in	spontaneously	developing	cancers	is	in	the	
human	clinic	(for	a	variety	of	reasons,	zero	will	be	tested	first	in	pediatric	
pa=ents,	if	at	all!)	

•  Shiuing	the	paradigm	of	drug	development	to	tes.ng	drugs	earlier	in	a	
clinically	relevant	seZng	will	enable	selec.on	of	the	most	promising	agents	
to	move	into	the	human	clinic	and	reduce	the	rate	of	development	failure	



5-5-5 
TRIAL	



Wong	HH	et	al.	(2014).	Examina=on	of	Clinical	Trial	Costs	and	Barriers	for	Drug	Development.	

What about a clinical trial in dogs?

Canines	 Humans	

Time	to	develop	trial	 <1	year	 1-3	years	
Time	to	conduct	trial	 1-2	years?	 3-5	years	
Cost	to	conduct	trial	
(phase	I/II)	 $1	million?	 $10-20	million	

Time	to	accrue	pa=ents	 2	months	to	1	year	 6	months	to	4	years	



Does human cancer = canine cancer?



Does human cancer = canine cancer?



Osteosarcoma	in	Canines	and	Kids	

• Highly	aggressive	mesenchymal	tumor	that	
affects	~	10,000	dogs	and	800-1000	
children	per	year		

• Comparable	tumor	biology,	behavior,	
clinical	signs,	treatments,	and	outcomes	in	
dogs	and	humans		

•  Treatment	in	humans:		
•  5	year	relapse	free	survival	is	~70%;	pa=ents	with	mets	
at	diagnosis	or	relapsed	pa=ents	~10-30%	long	term	
survival		

•  Treatment	in	dogs:		
•  ~90-95%	have	micrometastases	at	diagnosis	
•  50%	dogs	die	from	metasta=c	disease	within	one	year	
despite	therapy	

<< Prev Next >>From: Ann Thorac Med. 2010 Apr-Jun; 5(2): 67–79.

doi: 10.4103/1817-1737.62469

Copyright/License ! Request permission to reuse

Figure 19

A chest radiograph showing calcified metastases from an osteogenic sarcoma. Note that the density of the
tumors and the skeletal tissues is similar

Images in this article

PubMed Central, Figure 19: Ann Thorac Med. 2010 Apr-Jun; 5(... http://proxy.library.upenn.edu:2082/pmc/articles/PMC2883201/...
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Does human cancer = canine cancer?



Does human cancer = canine cancer?

Paoloni,	…	Khanna,	C.	(2009).	Canine	tumor	cross-species	genomics	uncovers	targets	linked	to	osteosarcoma	progression.	BMC	Genomics,	10(1),	625.	



Howling	at	the	Moonshot	

•  Establish	a	network	for	direct	
pa=ent	involvement	

•  Create	a	transla=onal	science	
network	devoted	exclusively	to	
immunotherapy	

•  Develop	ways	to	overcome	
cancer’s	resistance	to	therapy	

•  Build	a	na=onal	cancer	data	
ecosystem	

•  Intensify	research	on	the	major	
drivers	of	childhood	cancers	

•  Minimize	cancer	treatment’s	
debilita=ng	side	effects	

•  Expand	the	use	of	proven	cancer	
preven=on	and	early	detec=on	
strategies	

•  Mine	past	pa=ent	data	to	predict	
future	pa=ent	outcomes	

•  Develop	a	3D	cancer	atlas	
•  Develop	new	cancer	technologies	



Canine	Cancer	Pa=ents:		
Transla=onal	models	in	the	Pediatric	Cancer	Drug	
Development	Con=nuum	

	
Nicola	J.	Mason	PhD,	BVetMed		
	
Associate	Professor	of	Medicine	&	Pathobiology,	University	of	Pennsylvania	School	of	
Veterinary	Medicine	
Canines-N-Kids	Founda=on	Board	Member	
	
	
	

	
	
	
	



Perspec.ves	on	Mouse	Models	of	Cancer	
• Most	cancers	in	mice	are	induced		–	not	spontaneous	
• Range	from	human	xenograus	(human	tumors	implanted	into	
immune	deficient	mice)	to	gene=cally	engineered	mouse	models	
(GEMM)	

• Useful	for	modelling	cancer	and	for	the	early	evalua=on	of	novel	
therapies.	But….	
o these	tumors	grow	very	rapidly	
o do	not	re-capitulate	the	complex	interac=on	between	tumor	cells	and	their	
environment	(the	tumor	microenvironment)	

• Mice	are	ouen	immune	deficient	and	tumors	develop	without	
immune	pressure;	not	suitable	for	tes=ng	immunotherapies	

• Mice	tend	to	be	easily	cured	by	test	therapies	
•  Frequently	do	NOT	predict	possible	side	effects	of	novel	therapies	



Canine	Pa.ents	with	Cancer:		A	Clinically	Relevant	
Transla.onal	Intermediate	

• Bridge	the	gap	between	murine	models	and	human	pa=ents	
• Approx.	75	million	dogs	in	USA		
•  $14.37	billion	spent	on	vet	care	in	2014	
•  4	million	new	cases	of	canine	cancer	per	year	
• Outbred	popula=on		
•  Selec=ve	breeding	has	led	to	restricted	gene=c	heterogeneity	within	
breeds	
o Strong	gene=c	predisposi=on	to	develop	malignancies	
o Increased	incidence	
o Easier	to	iden=fy	driver	muta=ons	
o Easier	to	iden=fy	molecular	signatures		



	
"Strong	similari.es	between	the	biology	of	cancer	in	dogs	and	humans	have	
been	shown,	including	paKerns	of	response	to	therapies	and	cancer	
recurrence…Specific	types	of	cancer	are	func.onally	iden.cal	between	dogs	
and	humans,	and	in	some	cases	the	cancers	can	be	considered	
indis.nguishable	between	the	species."	
	
Dr.	Chand	Khanna,	former	Senior	Scien.st	at	NCI's	Center	for	Cancer	Research,		Doctor	of	Veterinary	
Medicine	and	Ph.D.	in	Pathobiology	
	

A	Kid’s	Best	Friend	in	the	Fight	Against	Cancer	



Dogs	develop	spontaneous	cancers	that	mimic	their	
human/pediatric	counterparts	

•  Bone	cancer	(osteosarcoma)	
•  Lymphomas	
•  Brain	Cancer	
•  Leukemia	

	
Striking	similari=es,	some=mes	indis=nguishable:	
	
•  Clinically	(Develop	over	long	periods	of	=me,	in	immune	competent	environment)	
•  Biologically	(Recurrence,	chemoresistance,	distant	metastases	to	relevant	sites)	
• Molecularly/cytogene.cally	(Soma=c	muta=ons,	gene	expression	profiles,	
chromosomal	transloca=ons,	etc.)		

Canine	vs.	Human	Incidence	



Hematologic	Malignancies	Shared	by	Canines	&	Kids	

Acute	Lymphoblas=c	Leukemia	

Human	

Canine	

Diffuse	Large	B	Cell	Lymphoma	

Human	

Canine	

Human	

Canine	

Burkir	Lymphoma	



Radiation	therapy	Chemotherapy	Surgery	 Immunotherapy	

Similar	Treatment	Op.ons	for	Canines	and	Kids	with	Cancer	



Immunotherapies	More	Promising	in	Canine	Osteosarcoma	

6/16/16, 6:59 PMPLOS ONE: Impact of Toceranib/Piroxicam/Cyclophosphamide Mainte…tion and Carboplatin Chemotherapy: A Multi-Institutional Study

Page 6 of 14http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0124889#

Fig 2. Overall Survival.
Kaplain-Meier overall survival (OS) curves comparing toceranib-treated dogs with control dogs. Hash marks denote censored
observations; n = 63 toceranib-treated dogs; n = 63 control dogs (p = 0.08).
http://dx.doi.org/10.1371/journal.pone.0124889.g002

Table 2. Median Disease Free Interval (DFI), Overall Survival (OS) and survival proportions by treatment group.
http://dx.doi.org/10.1371/journal.pone.0124889.t002

Table 3. Hazard Ratios (HRs) and confidence intervals from Cox regression analysis.
http://dx.doi.org/10.1371/journal.pone.0124889.t003

Table 4. Median disease free interval, median survival (in days) and Cox regression analysis of cancer location.
http://dx.doi.org/10.1371/journal.pone.0124889.t004

Adverse Events

Adverse events were similar to those previously reported for carboplatin and toceranib. Grade 1 (n = 77) and 2 (n = 18) neutropenia
and grade 1 thrombocytopenia (n = 26) were the most common hematologic adverse events observed during carboplatin
chemotherapy. Grade 1 diarrhea (n = 31), lethargy (n = 22) and vomiting (n = 18) were also commonly reported during carboplatin
administration. The primary toxicities observed during oral therapy were gastrointestinal and hematologic. S1 Table shows adverse
event rates for all events common enough to be modeled using Poisson regression. Patients randomized to toceranib experienced
more episodes of diarrhea, neutropenia, and weight loss than patients randomized to control, although these toxicities were low-
grade and typically resolved with supportive care and dose modifications. Temporary drug discontinuation due to adverse events
was usually 1 week in duration. Any dog requiring drug discontinuation longer than 2 weeks was removed from the study. More
toceranib-treated dogs (n = 8) were removed from the study for therapy-associated adverse events compared to control dogs (n =

London	C	et	al.	2015		

Amp,	carbo,	piroxicam/cytoxan	
+/-	toceranib	

MST	318	days	

of the 2nd (n 5 4) or 3rd (n 5 2) treatment cycle for the
following reasons: grade 3 neutropenia (n 5 2), grade 4
neutropenia and grade 3 thrombocytopenia (n 5 1), and
grade 2 lethargy and grade 2 anorexia (n 5 1). In 2 dogs, a
reason was not given for the dosage reduction of carbo-
platin (range, 280–287mg/m2 in these 2 dogs). In the dogs
that received dosage reductions, the median dosage of car-
boplatin was 254mg/m2 (range, 240–287mg/m2). The
dosage of gemcitabine was not reduced in any of the study
patients. Six treatment delays were made in 6 dogs because
of neutropenia (grade 1, n 5 3; grade 2, n 5 2; grade 4,
n 5 1), thrombocytopenia (grade 3, n 5 1), or both. The
average treatment delay was 4 days (range, 2–9 days).
Adverse events related to chemotherapy generally were

mild and self-limiting. There were 23 episodes of hemato-
logic toxicity in total. These included 17 episodes of
neutropenia in 9 dogs (grade 1, n 5 6; grade 2, n 5 7;
grade 3, n 5 3; and grade 4, n 5 1). The median neutrophil
counts 1, 2, and 3 weeks after the 1st treatment cycle were
3.2 ! 103/L (range, 1.32–7.53 ! 103/L), 3.28 ! 103/L
(range, 0.71–12.71 ! 103/L), and 5.19 ! 103/L (range,
1.51–16.25 ! 103/L), respectively. Thrombocytopenia oc-
curred in 6 dogs (grade 2, n 5 5; grade 3, n 5 1). The
median platelet counts 1, 2, and 3 weeks after the 1st treat-
ment cycle were 235 ! 103/L (range, 55–792 ! 103/L), 198
! 103/L (range, 50–720 ! 103/L), and 400 ! 103/L (range,
166–856 ! 103/L).
There were 17 documented episodes of grade 1 or 2

gastrointestinal toxicity in 13 dogs including anorexia
(grade 1, n 5 7; grade 2, n 5 4), nausea (grade 1, n 5 1),
vomiting (grade 1, n 5 1; grade 2, n 5 1), and diarrhea
(grade 1, n 5 2; grade 2, n 5 1). There were no grade 3 or
4 gastrointestinal toxicities reported. One dog experi-
enced several episodes of vomiting, hemorrhagic
diarrhea, and died acutely 4 days after the 1st carboplatin
and gemcitabine treatment. No clinically relevant abnor-
malities were observed in this dog at necropsy including
no obvious gross or histopathologic lesions in the gas-
trointestinal tract, and therefore the cause of death could
not be determined. There were 2 episodes of grade 1
hyperbilirubinemia in 2 dogs, which resolved without
treatment and did not occur after subsequent treatments
with carboplatin and gemcitabine.

Additional Treatments

Additional treatments were permitted at the time of
development of metastatic disease. These were instituted
in only 7 dogs and included a combination of toceranib
phosphate (Palladia), cyclophosphamide and piroxicam
(n 5 2), doxorubicin alone (n 5 3), Cyberknife radiation
therapy in combination with pamidronate and do-
xorubicin (n 5 1), or doxycycline and carprofen as part
of a metronomic chemotherapy protocol (n 5 1).

Clinical Outcome

The overall median DFI was 203 days (95% CI; 164–
245 days) with a range of 22–469 days (Fig 1). Seven dogs
were censored in the DFI data analysis because recur-
rence or metastasis had not occurred before the end of

the study period in 6 dogs and 1 patient died of acute
leukemia before relapse. The median duration of follow-
up was 518 days for the 7 patients censored in the DFI
analysis, indicating an adequate follow-up time. The
overall MST was 279 days (95% CI; 201–340 days) with
a range of 22–719 days (Fig 2). The 1- and 2-year survival
rates were 29.5 and 11.3%, respectively. There were 10
censored subjects in the survival analysis for the follow-
ing reasons: 9 were alive at the time of data analysis and 1
died of acute leukemia 143 days after the OSA diagnosis.
The median DFI and OS in our study population were
not statistically different from the previously published
historical control population (Phillips et al3) treated with
carboplatin monotherapy (P 5 .10 and .06, respectively,
Figs 1 and 2). In that population, the median DFI was
256 days (95%CI; 181–334 days) and the median OS was
307 days (95% CI; 250–406 days).

Of the 41 dogs with documented metastatic disease, 28
(56%) developed pulmonary metastases, 17 (34%) devel-
oped metastases to bone or second primary lesions in
skeletal sites, 3 (6%) developed metastasis to the skin, 2
(4%) developed intraabdominal metastases, and 1 devel-
oped metastasis to the regional lymph node. Ten (24.4%)

Fig 1. Kaplan-Meier disease-free interval (DFI) curves comparing
dogs treated with carboplatin/gemcitabine to historical controls
treated with carboplatin chemotherapy.

Fig 2. Kaplan-Meier overall survival (OS) curves comparing dogs
treated with carboplatin/gemcitabine combination to historical con-
trols treated with carboplatin chemotherapy.

514 McMahon et al

Vail	et	al.	2015		

MST	279	days	

Kozicki	et	al.	2013		

MST	311	days	

Kurzman	et	al.	1995	

(Lm-huHER2)	

MST	956	days	

Mason	et	al.	2016	

MST	14.4	months	

Chemotherapies		 Immunotherapies		
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CARBOPLATIN THERAPY IN CANINE OSTEOSARCOMA 
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Fig 5. Kaplan-Meier survival curve for dogs treated with amputa- 
tion and 4 doses of carboplatin versus amputation or limb-sparing 
procedure and 4 doses of cisplatin?' Cox's proportional hazard ratio 
for amputation or limb-sparing procedure plus 4 doses cisplatin 1.302 
(P = .421,95% CI = 0.685 to 2.473). 

(HR 0.0465, P < .001) were significant multivariate survival 
prognostic factors. No other significant multivariate survival 
prognostic indicators were identified (gender, age, breed, 
number of delays, which treatment delayed, where treatment 
was received, type of carboplatin administered). 

When dogs were categorized by weight (<40 kg or 2 4 0  
kg), a significant difference between groups with regard to 
survival and DFI was found. The DFI for dogs <40 kg (n 
= 32, 337 days) was significantly higher than for dogs 240 
kg (n = 16, 109 days; P = .0056). Similarly, survival times 
for dogs <40 kg (median not reached, median >400 days) 
was significantly higher than dogs 240 kg (242 days; P = 
,0007). 

No differences in pharmacokinetic disposition were noted 
in the 4 randomly selected dogs that received the alternative 
form of carboplatin when compared with historical car- 
boplatin pharma~okinet ics .~~ Similarly, when the area under 
the curve (AUC) data were compared between the 4 dogs 
that received pharmaceutical-grade carboplatin and the 2 that 
received Paraplatin, a less than 10% difference in AUC was 
found. There were no differences in survival or DFI when 
the populations that received pharmaceutical-grade car- 
boplatin and Paraplatin were compared ( P  > .25). 

Necropsies were performed in 91% (31 of 34) of the dogs 
that died. Twenty-seven dogs (87%) had pulmonary metasta- 
ses (1 from metastatic hemangiosarcoma), 11 (35%) dogs 
had metastases to skeletal sites or second primary lesions in 
bone, and one (3%) dog had hypertrophic osteopathy. Ten 
(32%) dogs had intra-abdominal metastases (liver, spleen, 
kidney, lymph nodes), 2 (6.5%) dogs had subcutaneous me- 
tastases, and 4 (13%) dogs had no metastases. 

Discussion 
Previous studies have confirmed the efficacy of adjuvant 

chemotherapy in the treatment of dogs and people with 
The usefulness of OSA in dogs as a compara- 

tive model for OSA in humans has been recently reported.I3 
The ratio of OSA in dogs to OSA in humans in the United 

OSA.7,lu.l 1.34.35 

States is estimated to be 1O:l to 6:l per  ear.^'.'^ Because 
the biological behavior of OSA in dogs and in humans is 
quite similar, the use of effective adjuvant chemotherapy for 
dogs with OSA may be applicable as a treatment for humans 
with this neoplasm. From this study, carboplatin appears to 
be useful for the treatment of dogs with OSA and, therefore, 
may be useful for treatment of people with this disease. 

Two dogs died soon after carboplatin administration. In- 
tercurrent disease (aspiration pneumonia, sepsis, amputation- 
stump infection) may have occurred in 1 case; the other dog 
had no known intercurrent problems and necropsy was not 
performed. Deaths associated with carboplatin administra- 
tion in the dog are rare.24,38 All acute deaths in those studies 
had severe ongoing gastroenteritis after administration of 
doses >300 mg/m2. In our study, the 2 dogs with unantici- 
pated deaths had no outward evidence of gastroenteritis. The 
risk of unanticipated death with the administration of car- 
boplatin at 300 mg/m2 is considered low, but the possibility 
should be discussed with clients. 

The signalment and lesion location data were similar to 
those previously reported for dogs with OSA.4,',7-'2 The find- 
ing that proximal humeral OSA constituted a negative prog- 
nostic factor has not been reported previously, and its biolog- 
ical significance is unknown. However, it can be speculated 
that this site may allow for more advanced local growth 
(larger tumor volume) before diagnosis and, therefore, a 
higher chance for the development of metastases. Dogs with 
OSA of large diameters and volumes are more likely to have 
pulmonary metastases at n e ~ r o p s y . ~ ~  Larger tumor size has 
also been reported to be a negative prognostic factor in hu- 
man o ~ t e o s a r c o m a . ~ " ~ ~ ~  

There was a statistical association for heavier dogs, spe- 
cifically those dogs 2 4 0  kg, to have a shorter DFI and sur- 
vival when compared with dogs with lower weights. This 
has not been reported previously. Possible relationships are 
twofold: this is a previously undocumented finding in OSA 
in dogs, or more likely it is related to the drug and dosing 
scheme used. Results of dose-independent serum carboplatin 
pharmacokinetics suggest dosing strategies may improve the 
therapeutic efficacy of ~arboplatin. '~ Such strategies are cur- 
rently used for carboplatin dosing in h ~ r n a n s . ~ " ~ ~  Similar 
findings related to weight, body surface area, and doxorubi- 
cin have been r e p ~ r t e d . ~ ~ , ~ ~  Interestingly, dogs that had vom- 
iting as a sign of toxicity were generally dogs close to the 
mean weight (n = 9, median 31.2 kg), instead of smaller 
dogs as one would suspect. Because vomiting was rare, it 
may not be a reliable indicator for frequency of gastrointesti- 
nal toxicity in relation to weight. Studies to further investi- 
gate the decreased efficacy in larger dogs (therefore, larger 
body surface area) may be warranted. 

The finding of a negative significant multivariate factor 
for both DFI and survival (both P < .001) in dogs that 
received less than 4 treatments of carboplatin is not surpris- 
ing. The inherent bias of the treatment regimen where dogs 
that develop metastases no longer receive carboplatin ex- 
plains this significance. The benefit of additional doses of 
carboplatin and the use of carboplatin when metastases are 
present is unknown. 

The dose-limiting toxicity in this study was myelosuppres- 

Bergman	et	al.	1996		

MST	321	days	
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Comparable	Barriers	to	Effec.ve	Immunotherapy	
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T	cell	exclusion	from	tumor	site	 IFN-γ	up-regulates	checkpoint	expression	(PDL-1)	



Clinical	Trials	in	Dogs	with	Spontaneous	Cancer	
•  Safe,	more	effec.ve	treatments	needed	for	pet	dogs	with	cancer	
•  Rela.vely	easy	to	perform	clinical	trials	in	client-owned	pet	dogs	

•  Decreased	regulatory	burden	
•  Recruitment	rapid	and	rela=vely	easy	
•  Rela=vely	cheap	to	perform		
•  Rapid	realiza=on	of	therapeu=c	effect	

•  Data	obtained	in	canine	clinical	trials	can	be	used	to	support	applica.ons	
for	human	use	

•  Rapidly	expanding	veterinary	market	
•  Pathway	to	drug	approval	less	cumbersome	
•  Biological	agents	regulated	by	the	USDA	
•  Cell-based	therapies	governed	by	FDA		

•  Accelerate	the	most	promising,	safe	and	effec=ve	into	both	human	and	
veterinary	arenas	

“Scooby	Doo”	OSA	–	4.5	yr	+	survival	

“Isabelli”	DLBCL	–	
7mth	+	survival	



Integra.ng	Canine	Cancer	Pa.ents	into	the	Drug	
Development	Con.nuum	(Bench	to	Bedside)	

Khanna	and	Paoloni	Nat	Rev	Cancer	2008	Feb;8(2):147-56	

“Between animal and human 
medicine there are no dividing 

lines - nor should there be.”  
 

Rudolf Virchow M.D.  
1821-1902 

 



Meaningful	Compara.ve	Trials	with	Maximum	Poten.al		

Fund	well-designed	cross-disciplinary,	cross-ins=tu=onal	canine	clinical	
trials	with	best	prospects	for	transla=on	to	pediatrics	
	
•  Consolidate	expert	opinions	into	research	priori=es	

o  Tumor	biology	
o  Compara=ve	genomics	(e.g	fusion	onco-proteins	as	drivers,	

shared/common	markers)	
o  Efficacy	
o  Combina=on	therapies,	immunotherapies	

•  Asking	the	right	ques=ons,	execu=ng	with	rigor,	geeng	meaningful	
results	

•  Collabora=ve	mul=disciplinary	and	mul=-ins=tu=onal	trials	



Embracing	Compara.ve	Research	 Industry	

•  Increased	recogni=on	of	compara=ve	oncology’s	
value,	more	engagement/investment	needed	

•  Examples	of	therapeu=c	advances	in	human	
oncology	that	have	derived	in	part	from	clinical	
trials	in	dogs	include:	
o  improvements	in	understanding	radia=on	response	
for	head	and	neck	cancers;	

o  a	limb-sparing	surgical	technique	that	became	the	
standard	in	human	osteosarcoma	pa=ents;	and	

o  a	new	drug	that	improves	the	survival	rate	for	
children	with	bone	cancer	by	delaying	metastasis.	

	

•  Agency	has	not	taken	regulatory	
ac=on	(e.g.,	clinical	hold)	in	
response	to	a	safety	signal	
observed	from	a	canine	clinical	trial	

•  Despite	this,	formal	guidance	on	
clinical	trials	for	pet	pa=ents	
sought	-	none	exists	

•  Drugs	approved	by	FDA	for	human	
use	could	also	become	available	
for	veterinary	use	–	benefieng	
both	human	and	animal	pa=ents	



Embracing	Compara.ve	Research	

•  Includes	Compara=ve	Oncology	Trials	
Consor=um	

•  Coordinates	canine	cancer	trials	among	20	
veterinary	teaching	hospitals	housing	
dedicated	oncology	centers		

•  Valuable	organiza=onal	pla}orm	for	
standardized	protocols	and	the	pooling	of	
available	pa=ents	

•  Centers	work	collabora=vely	to	design	and	
execute	clinical	trials	for	dogs	with	naturally	
occurring	cancers,	then	share	results.	

•  Tradi=onally	“Intra-murally”	focused,	but	just	
announced	outward	grant-making	for	
compara=ve	immunotherapy	(See	photo)	

•  Significant	addi=onal	dedicated	resources	
required	



From	Here	to	there	

• Raising	awareness	of	the	great	shared	unmet	need,	and	compara=ve	
oncology	as	a	promising	approach	to	benefit	two	of	our	most	vulnerable	and	
beloved	popula=ons	affected	by	cancer	

• Mobilizing	&	raising	funds	among	new	cons.tuencies	to	increase	pool	of	$$	
in	support	of	tackling	pediatric	cancer	

•  Embracing	Moonshot:	compelling	compara=ve	model/approach	as	cri=cal	to	
moving	science	and	cost	effec=ve	pediatric	oncology	research	forward	

•  Fostering	collabora.on	to	facilitate	great	science	across	many	disciplines	&	
stakeholders:		pediatric	&	veterinary	oncology	transla=onal	research,	
genomics,	immunology,	industry	(human	&	animal	health),	pediatric	and	
animal	health	advocacy	communi=es	

•  Inspiring	the	Next	Genera.on	of	Researchers	

COMMUNICATE,	COLLABORATE,	CURE	
	



Addi1onal Informa1on

Please	Contact:	

	

Ulrike	Szalay	
Founder	and	Execu=ve	Director	

Canines-N-Kids	Founda=on	

25050	Riding	Plaza	#130-120	
South	Riding,	VA	20152	

www.caninesnkids.org	
Mobile:	(703)835-4346	
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