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Disclaimer
• The views and opinions expressed in the following PowerPoint slides are
those of the individual presenter and should not be attributed to
Communities or affiliates, or any organization with which the presenter is
employed or affiliated.

• These PowerPoint slides are the intellectual property of the individual
presenter and are protected under the copyright laws.
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Current paradigm
E-14	and	Thorough	QT	study;	Achievements;	
Ø E-14	(	&	S7B)	

• provided	a	framework	for	evaluation	of	QT	liability	
• Defined	expectations	(for	sponsors)	
• reduced	accidental	discovery	of	QT	liability	of	drugs	

Ø Thorough	QT	study	
• Defined	a	set	of	parameters	for	identifying	 a	risk	
• A	decision	making	tool	 for	--regulators	and	sponsors
• Perhaps,	they	standardized	the	interpretation	and	methods	of	testing	

ICH	E14/S7B	have	resulted	in	no	drugs	with	unrecognized	risk	being	
approved	or	removed	from	the	market					
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However, (CP-2)

Is	the	Current	paradigm	sustainable??

§at	a	significant	cost

§Negative	impact	on	drug	development
Premature	discontinuation	 due	to	hERG	or	QT	“signal”

(Inaccurate)	perception	of	 risk	leading	 to	drug	discontinuation

Estimates	of	up	to	60%

Burdensome- TQT	cost	($	x105)	and	time	in	development
§ Many	potentially	good	compounds	not	evaluated	in	humans	due	to	

a	hERG	effect.	

>400	TQT	studies
~	10	years	of	data
Millions	of		$$$	/	£££/	€€€s
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Two possible alternatives !! 
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Any	new	paradigm	is	expected	to
Ø Be standardized	and	validated.
Ø Tackle	the	limits	(and		pitfalls)	and	inconsistency
Ø Address	accuracy	 &		predict	torsade	(TdP)	risk

TQT

CIPA	
Early	

phase	QT	
evaluation
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Opportunity	exists,	.......
Ø Based	on	C-R	relationship	evaluation
ØNeed	a	range	of	doses	and	DDI	data	
ØModelling	and	simulation	
ØNeed	defined	sampling	and	statistical	methods

• assay	sensitivity

ØNeeds	a	pre-clinical	background
• Standardisation	of	techniques

Early QT assessment; components
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Am		Heart		J,	2014;168:262-72.
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How	effective	is	an	early	study?
Can	it	be	done?	
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How	Acceptable	is	it!	??	

Depends---

On	What!
Has	anyone	else	done	it?	
What	type	of	Molecules
How	do	I	go	about	it..	
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• Sample	size	is	often	small
• Consistent experimental	& clinical	conditions	
needed.

• Limitations	of	CEM	
– Modelling-may	become	complex
– Linearity	and	underpredictionof	effect	size

• Assay	sensitivity- use	of	active	control?
• information	on	metabolites/	hysteresis

Address	Potential	limitations
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Examples...

Abstract	:

The	effects	of	GS-4997	(ASK1	inhibitor)	….This	……was	deemed	adequate	to	assess	the	
proarrhythmic risk	of	GS-4997/metabolite	by	the	FDA	and	EMA	……..
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• Are	sufficient	exposures	achieved	in	SAD/MAD	studies
• Period	and	sequence	effects	in	ascending	dose	studies
• Clear	exposition	of	PK	of	parent	+	metabolites..	
• Modelling–could	be	crucial(	operator	dependency	needs	to	

be	addressed.	
• Study	designs- XO,	parallel	or	partial	XO
• Would	CE	analysis	in	Early	phase

– Provide	confidence	in	Risk	evaluation?
– Appropriately	guide	B:R	evaluation?			and	labelling.	

Some	relevant	questions

12



AHHPI  Meeting; Oct 2015, London. 

CiPA: Integrated, Mechanism-based 
Proarrhythmia Assessment

- Complementary	approaches
- Not	designed	to	reproduce	arrhythmia

Effects	on	Multiple Cardiac	
Currents	

(Voltage	Clamp	Studies)	

Reconstruction	of			Cellular		
Electrophysiology	
(In	Silico	Studies)

+

Ionic	Currents	/	In	Silico
Based	Approach

Effects	on	Human				Ventricular	
Myocytes

(In	Vitro	Studies)

Myocyte-Based	approach

Define a gradation 
of risk instead of a 
binary approach



14Pre-CiPA State of Ion Channel Testing
Cardiac Ion Channels Screened for Safety (65)
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What	It	Is:		
Proposal	to	evaluate	proarrhythmic	risk	based	on	mechanistic	
electrophysiologic	understanding	of		proarrhythmia	with	two	
primary	components	

I.		In	vitro drug	effects,	multiple	cardiac	channels	
+		In	silico reconstruction	of	electrical	effects

II.		Confirmation	using	human	stem-cell	derived	
cardiomyocytes

Comprehensive	In	Vitro	ProArrhythmia Assay	
(CiPA)
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It	is	Not: an	approach	that	negates	well-controlled	in	vivo	ECG	
assessment	in	preclinical	studies

Slide	From	CiPA Group



What	It	Will	Do:																																																																																			
- Standardize	in	vitro	&	in	silico

assays;	establish	best	practices	
- Prevent	early	attrition	due	to	

hERG	liabilities
- Provide	a	more	complete	

assessment	of		proarrhythmic
risk	

- May	improve	efficiency	
- Potential	to	re-label	drugs	with	

risk	warnings

What	It	Will	Not	Do:

Replace	phase	1	ECG	safety	
studies	or	in-vivo		studies	

with	fully	integrated	systems	

CiPA: Expectations 

Slide	From	CiPA group- modified
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How	do	we	go	forward?	
Discussions	at	ICH	
1.	Early	phase	studies/	CRR

1. Q	and	A	on	Concentration	Response	analysis
2. Setting	up	parameters	as	applicable	to	CCR	in	early	phase	studies

2. CiPA initiatives		and	outcomes
1. Setting	parameters
2. Agreeing	 to	standards.

Once	established,	we	expect	the	discussion	to	focus	on	
revision/	update	of	S7B	and	E-14.	
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• At	this	point	in	time,	for	some	cases,	TQT	study	might	
still	be	the	most	cost	effective	option!

• CiPA in	not	replacement	for	Early	QT	evaluation
• Early	phase	studies	are	still	binary	(yes	or	no)	but	
need	non-clinical	background	to	be	most	useful.

• In	either	case the	approaches	would	be	
complementary.

• The	success	is	dependent	on	what	each	of	the	
sponsors	will	incorporate.	

Summary;
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