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The	opinions	expressed	in	this	presenta<on	and	
on	the	following	slides	are	solely	those	of	the	
presenter	and	not	necessarily	those	of	Cytel.	
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Disclaimer	



Agenda	
•  Problem	at	hand:	Bronchodilator	case	study	
•  The	tradi<onal	approach	
•  Why	use	MCPMod?	
•  The	Proc	MCPMod	
–  Necessity	of	a	SAS	based	tool	for	dose	finding	
– Why	use	Proc	MCPMod?	

•  Case	study	analyzed	using	Proc	MCPMod	
–  Syntax	and	Output	in	SAS	

•  Features	coming	soon	in	Proc	MCPMod	
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The	Study-	Background	
•  Study	of	Dose-response	to	Bronchodilator	and	Dose-

Finding	in	Children	aged	2.5	to	6	Years	
•  Condi<on:	Asthma	
•  Background:		

–  Bronchodilator	(BD)	dose-effect	rela<onship	is	a	part	of	the	
characteris<cs	of	asthma	disease.	

•  Problem:		
–  There	are	no	data	on	BD	dose-response	rela<onship	in	wheezy	
pre-school	children	whose	disease	pathophysiology	is	poorly	
understood.	

•  Aim:		
–  Es<mate	the	bronchodilator	dose-effect	in	pre-schoolers	
–  Determine	the	minimum	dose	to	be	used	in	a	bronchodilator	
test	to	demonstrate	bronchial	reversibility.	
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The	Study-	Background	
•  Endpoint:	

–  Interrupter	resistance	(Rint)	used	to	measure	a	BD	effect	
–  Response	to	BD	depends	on	the	dose	used	
–  Normally	distributed	

•  Sample:	
–  200	children	aged	between	2	yrs	6months	and	6	yrs	11	months	

•  Drug:	Salbutamol	

•  Doses:		
–  Placebo,	150	μg,	250	μg,	400	μg,		
	600	μg,	800	μg	
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The	Study-	Problem	
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The	Study-	Problem	
High	uncertainty	about	the	true	dose-response	

rela<onship!	
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Tradi<onal	approach	
•  Goal	

–  Establish	Proof	of	Concept	
–  Es<mate	target	dose	

•  Mul<ple	Comparison	Procedure	
–  	Tes<ng	significance	of	contrasts	between	different	doses	while	
preserving	FWER	

•  Modeling	
–  Assuming	a	func<onal	dose-response	model,	es<mate	dose	
required	to	achieve	desired	effect	

•  Limita<ons	
–  MCP:	Inference	is	restricted	to	doses	under	study	
–  Modeling:	Inference	is	highly	dependent	on	the	chosen	model	
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A	Novel	Approach!	
•  MCP-Mod	
–  Combines	mul<ple	comparison	and	model	based	
approaches		

–  Robust	to	model	misspecifica<on	
–  Flexible	dose	es<ma<on	

•  Result	
– More	informa<ve	phase	2	designs,	more	solid	basis	for	
confirmatory	study!	

•  Endorsed	by	EMA	and	FDA!	
•  Let’s	use	it!	
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Introducing	Proc	MCPMod!	
•  SAS	add-on	for	analyzing	dose-response	data	using	

MCPMod	methodology	

•  Analyze	normal,	binary,	count,	<me-to-event	endpoints	

•  Fully	validated	and	tested	so=ware	

•  Wide	choice	of	candidate	models	

•  Various	model	selec<on	criteria	

•  Flexible	dose	es<ma<on	criteria	

•  Incorporate	data	on	covariates	
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Proc	MCPMod	Syntax	
PROC MCPMOD DATA = Bddata OUT = bigdemo COMPMETHOD = pval 

ALPHA = 0.025; 
RESPONSE Resp; 

DOSE Dose; 

MODELDOSES 0 150 250 400 600 800/	PLACEFF =		50	MAXEFF =		200; 
Emax: MODEL SigEmaxS(300, 2); 
Linear: MODEL LinearS; 

Logistic: MODEL LogitS(300, 25); 
Quadratic: MODEL QuadS(0.1); 
DOSESEL TD (DELTA = 50); 
SELMODEL AIC; 

DOSSUMRY OUT =  DOSSUMRY_d; 

OPTCONT OUT = OPTCONT_d ; 

CORMAT OUT = CORMAT_d ; 

run; 
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Proc	MCPMod	Output	

21/06/16	 12	PhUSE	SDE	Hyderabad	2016	



Proc	MCPMod	Output	
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Proc	MCPMod	Output	
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Proc	MCPMod	Output	
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Proc	MCPMod	Output	
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Proc	MCPMod	Output	
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Addi<onal	Plots	and	Tables	
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Why	Proc	MCPMod?	
•  SAS	environment:		
– Most	preferred	clinical	data	management	and	repor<ng	
tool	

–  PROC	MCPMod:	Only	SAS	tool	for	MCPMod	analysis	
–  Can	be	used	seamlessly	with	other/	exis<ng	SAS	
procedures	

•  Easy	to	learn	and	implement	
–  Simple,	intui<ve	syntax	
–  Data	stored	and	managed	in	SAS,	no	overheads	for	data	
por<ng,	reviewing	and	retrieving		

•  Available	on	Linux	OS!	
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Coming	soon	in	the	Proc…	
•  More	op<ons	for	contrast	computa<ons	
– Dunnel,	Williams	and	Marcus	methods	

•  Different	alterna<ve	hypotheses	
– One-	sided	and	two-	sided	alterna<ves	
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Custom	PROC	development	
•  SAS/	Toolkit	
– Supports	crea<on	of	customized	PROCs	
– Lets	you	enhance	the	power	of	SAS	with	your	own	
customiza<on	

– Write	“engines”	in	languages	such	as	C,	C++	etc.		
– “Wrap”	your	compiled	code	into	a	brand	new	
PROC	than	can	integrate	into	the	SAS	system	
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Thank	You!	

Ques<ons?	
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