
Making the healthcare system more affordable will determine whether 
employers can continue to provide coverage, whether individuals can 
purchase it, and whether important public programs can be sustained. 

Health plans are playing a vital role in reducing the cost of care and improving 
value by changing how they pay providers. At the same time, they are creating 
new benefit designs to encourage patients to 
choose high-performing clinicians and hospi-
tals and take advantage of care coordination 
and case management for chronic conditions. 
This article describes health plans’ innova-
tions, while also teeing up a policy agenda that 
would advance these changes.

New Payment Designs
Health plans are redesigning payment mech-
anisms to move away from the practice of 
rewarding volume through fee-for-service 
payments and toward encouraging better 
outcomes and improved efficiency through 
accountable care organizations (ACOs), pa-
tient-centered medical homes, and bundled 
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Cancer death rates in the United States have declined 
20% from their peak in 1991 (215.1 per 100,000 popula-
tion) to 2009 (173.1 per 100,000 population).1 Patients 

are living longer with cancer, and the improvement in sur-
vival rates reflects progress in diagnosing certain cancers at 
an earlier stage and improvements in treatment.2 The tre-
mendous scientific progress that has led to new therapeutic 
agents and tools for diagnosis and follow-up has resulted 
in: (1) marked increase in cancer survivorship; (2) longer pe-
riods of active treatment; and (3) marked increased variabil-
ity in treatment options, all at great economic cost.3-6 In the 
United States, direct medical costs associated with cancer 

Martin J. Edelman, MD, profes-
sor of medicine and director 
of Solid Tumor Oncology at 

the University of Medicine of Maryland 
Greenbaum Cancer Center (UMGCC), 
recently presented at the National As-
sociation of Managed Care Physicians 
(NAMCP) 2013 Spring Care Managed Fo-
rum. Edelman’s presentation focused 
on data concerning the safety and ef-
fectiveness of current and emerging 
targeted agents and chemotherapy 
regimens in the treatment of advanced 
non-small cell lung cancer.

Edelman also discussed the increas-
ing use of histological subtypes and 
molecular biomarkers for making 
treatment decisions in patients with 
advanced NSCLC.

According to Edelman, there have 
been 228,190 new cases of lung cancer 
so far in 2013, with about 40% of those 
cases in a stage IV presentation. His-
torically, he said, cigarette taxes have 
served as the main incentive to en-
courage smokers to quit, thus driving 
down lung cancer rates. But taxes do 
not always cause smokers to kick the 
habit, and those who are diagnosed 
with lung cancer are often quite ill, he 
said.

Edelman went on to describe some 
of the most common presentations of 
lung cancer, which include cough, fa-
tigue, weight loss, and often metasta-
sized locations in the adrenal glands, 
liver, or brain. While screening can 
be worthwhile for patients, it is not 
cheap. Also, he said, there is often a 
high false positive rate, even when the 
screening is performed at a reputable 
institution.

NSCLC treatment is tailored to pa-
tients based on the 4 stages of lung 
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In advanced prostate cancer

TREAT FIRST LINE WITH PROVENGE TO

INDICATION: PROVENGE® (sipuleucel-T) is an autologous cellular immunotherapy indicated for the treatment of asymptomatic 
or minimally symptomatic metastatic castrate resistant (hormone refractory) prostate cancer. 
IMPORTANT SAFETY INFORMATION: PROVENGE is intended solely for autologous use and is not routinely tested for 
transmissible infectious diseases. In controlled clinical trials, serious adverse events reported in the PROVENGE group included 
acute infusion reactions (occurring within 1 day of infusion) and cerebrovascular events. Severe (Grade 3) acute infusion reactions 
were reported in 3.5% of patients in the PROVENGE group. Reactions included chills, fever, fatigue, asthenia, dyspnea, hypoxia, 
bronchospasm, dizziness, headache, hypertension, muscle ache, nausea,  and vomiting. No Grade 4 or 5 acute infusion reactions 
were reported in patients in the PROVENGE group. 
The most common adverse events (incidence ≥15%) reported in the PROVENGE  
group were chills, fatigue, fever, back pain, nausea, joint ache, and headache. 
For more information on PROVENGE, please see Brief Summary of Prescribing  
Information on adjacent page.

www.PROVENGE.com

EXTEND SURVIVAL

First-line treatment for men with asymptomatic or minimally 
symptomatic metastatic CRPC (NCCN Category 1 recommendation)2

Extends median survival beyond 2 years1
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PROVENGE® (sipuleucel-T)
Suspension for Intravenous Infusion                                                                   Rx Only

BRIEF SUMMARY — See full Prescribing Information for complete product information

INDICATIONS AND USAGE: PROVENGE® (sipuleucel-T) is an autologous cellular 
immunotherapy indicated for the treatment of asymptomatic or minimally symptomatic 
metastatic castrate resistant (hormone refractory) prostate cancer.

DOSAGE AND ADMINISTRATION 
	 •	For Autologous Use Only.  
	 •		The	recommended	course	of	therapy	for	PROVENGE	is	3	complete	doses,	given	at	

approximately	2-week	intervals.
	 •		Premedicate	patients	with	oral	acetaminophen	and	an	antihistamine	such	as	

diphenhydramine.
	 •		Before	infusion,	confirm	that	the	patient’s	identity	matches	the	patient	identifiers	on	the	

infusion bag.
	 •	Do Not Initiate Infusion of Expired Product. 
	 •		Infuse	PROVENGE	intravenously	over	a	period	of	approximately	60	minutes.		 

Do Not Use a Cell Filter.  
	 •		Interrupt	or	slow	infusion	as	necessary	for	acute	infusion	reactions,	depending	on	the	

severity	of	the	reaction.	

(See Dosage and Administration [2] of full Prescribing Information.)

CONTRAINDICATIONS: None.

WARNINGS AND PRECAUTIONS  

	 •	PROVENGE is intended solely for autologous use.

	 •		Acute infusion reactions	(reported	within	1	day	of	infusion)	included,	but	were	not	
limited	to,	fever,	chills,	respiratory	events	(dyspnea,	hypoxia,	and	bronchospasm),	
nausea,	vomiting,	fatigue,	hypertension,	and	tachycardia.	In	controlled	clinical	trials,	
71.2%	of	patients	in	the	PROVENGE	group	developed	an	acute	infusion	reaction.

	 	 	In	controlled	clinical	trials,	severe	(Grade	3)	acute	infusion	reactions	were	reported	in	3.5%	of	
patients	in	the	PROVENGE	group.	Reactions	included	chills,	fever,	fatigue,	asthenia,	dyspnea,	
hypoxia,	bronchospasm,	dizziness,	headache,	hypertension,	muscle	ache,	nausea,	and	
vomiting.	The	incidence	of	severe	events	was	greater	following	the	second	infusion	(2.1%	
vs	0.8%	following	the	first	infusion),	and	decreased	to	1.3%	following	the	third	infusion.	
Some	(1.2%)	patients	in	the	PROVENGE	group	were	hospitalized	within	1	day	of	infusion	
for	management	of	acute	infusion	reactions.	No	Grade	4	or	5	acute	infusion	reactions	were	
reported in patients in the PROVENGE group.

	 					Closely	monitor	patients	with	cardiac	or	pulmonary	conditions.	In	the	event	of	an	
acute	infusion	reaction,	the	infusion	rate	may	be	decreased,	or	the	infusion	stopped,	
depending	on	the	severity	of	the	reaction.	Appropriate	medical	therapy	should	be	
administered as needed.  

	 •		Handling Precautions for Control of Infectious Disease. PROVENGE is not routinely 
tested	for	transmissible	infectious	diseases.	Therefore,	patient	leukapheresis	material	
and PROVENGE may carry the risk of transmitting infectious diseases to health care 
professionals	handling	the	product.	Universal	precautions	should	be	followed.

	 •		Concomitant Chemotherapy or Immunosuppressive Therapy. Use of either 
chemotherapy	or	immunosuppressive	agents	(such	as	systemic	corticosteroids)	given	
concurrently with the leukapheresis procedure or PROVENGE has not been studied. 
PROVENGE	is	designed	to	stimulate	the	immune	system,	and	concurrent	use	of	
immunosuppressive	agents	may	alter	the	efficacy	and/or	safety	of	PROVENGE.	Therefore,	
patients	should	be	carefully	evaluated	to	determine	whether	it	is	medically	appropriate	to	
reduce	or	discontinue	immunosuppressive	agents	prior	to	treatment	with	PROVENGE.	

	 •		Product Safety Testing. PROVENGE is released for infusion based on the microbial and 
sterility	results	from	several	tests:	microbial	contamination	determination	by	Gram	stain,	
endotoxin	content,	and	in-process	sterility	with	a	2-day	incubation	to	determine	absence	
of	microbial	growth.	The	final	(7-day	incubation)	sterility	test	results	are	not	available	at	
the	time	of	infusion.	If	the	sterility	results	become	positive	for	microbial	contamination	
after	PROVENGE	has	been	approved	for	infusion,	Dendreon	will	notify	the	treating	
physician.	Dendreon	will	attempt	to	identify	the	microorganism,	perform	antibiotic	
sensitivity	testing	on	recovered	microorganisms,	and	communicate	the	results	to	the	
treating	physician.	Dendreon	may	request	additional	information	from	the	physician	in	
order to determine the source of contamination.  

(See Warnings and Precautions [5] of full Prescribing Information.)

ADVERSE REACTIONS
Because	clinical	trials	are	conducted	under	widely	varying	conditions,	adverse	reaction	rates	
observed	in	the	clinical	trials	of	a	drug	cannot	be	directly	compared	to	rates	in	the	clinical	trials	
of	another	drug	and	may	not	reflect	the	rates	observed	in	practice.		

The	safety	evaluation	of	PROVENGE	is	based	on	601	prostate	cancer	patients	in	the	PROVENGE	
group	who	underwent	at	least	1	leukapheresis	procedure	in	four	randomized,	controlled	
clinical	trials.	The	control	was	non-activated	autologous	peripheral	blood	mononuclear	cells.

The	most	common	adverse	events,	reported	in	patients	in	the	PROVENGE	group	at	a	rate	
≥15%,	were	chills,	fatigue,	fever,	back	pain,	nausea,	joint	ache,	and	headache.	Severe	(Grade	
3)	and	life-threatening	(Grade	4)	adverse	events	were	reported	in	23.6%	and	4.0%	of	patients	
in	the	PROVENGE	group	compared	with	25.1%	and	3.3%	of	patients	in	the	control	group.	
Fatal	(Grade	5)	adverse	events	were	reported	in	3.3%	of	patients	in	the	PROVENGE	group	
compared	with	3.6%	of	patients	in	the	control	group.

Serious	adverse	events	were	reported	in	24.0%	of	patients	in	the	PROVENGE	group	and	25.1%	
of	patients	in	the	control	group.	Serious	adverse	events	in	the	PROVENGE	group	included	acute	
infusion reactions (see Warnings and Precautions),	cerebrovascular	events,	and	single	case	
reports	of	eosinophilia,	rhabdomyolysis,	myasthenia	gravis,	myositis,	and	tumor	flare.

PROVENGE	was	discontinued	in	1.5%	of	patients	in	Study	1	(PROVENGE	group	n=341;	
Control	group	n=171)	due	to	adverse	events.	Some	patients	who	required	central	venous	
catheters	for	treatment	with	PROVENGE	developed	infections,	including	sepsis.	A	small	
number of these patients discontinued treatment as a result. Monitoring for infectious 
sequelae	in	patients	with	central	venous	catheters	is	recommended.

Each	dose	of	PROVENGE	requires	a	standard	leukapheresis	procedure	approximately	3	days	prior	
to	the	infusion.	Adverse	events	that	were	reported	≤1	day	following	a	leukapheresis	procedure	
in	≥5%	of	patients	in	controlled	clinical	trials	included	citrate	toxicity	(14.2%),	oral	paresthesia	
(12.6%),	paresthesia	(11.4%),	and	fatigue	(8.3%).

Table	1	provides	the	frequency	and	severity	of	adverse	events	reported	in	≥5%	of	patients	
in	the	PROVENGE	group	of	randomized,	controlled	trials	of	men	with	prostate	cancer.	The	
population	included	485	patients	with	metastatic	castrate	resistant	prostate	cancer	and	116	
patients with non-metastatic androgen dependent prostate cancer who were scheduled to 
receive	3	infusions	of	PROVENGE	at	approximately	2-week	intervals.	The	population	was	 
age	40	to	91	years	(median	70	years),	and	90.6%	of	patients	were	Caucasian.	

Table 1 Incidence of Adverse Events Occurring in ≥5% of Patients  
Randomized to PROVENGE

(Table 1 continued on next page.)
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PROVENGE (N = 601) Control* (N = 303)

All Grades
n (%)

Grade 3-5
n (%)

All Grades
n (%)

Grade 3-5
n (%)

Any Adverse Event
Chills
Fatigue
Fever
Back	pain
Nausea
Joint ache
Headache
Citrate toxicity
Paresthesia
Vomiting
Anemia
Constipation
Pain
Paresthesia oral
Pain in extremity
Dizziness
Muscle ache
Asthenia
Diarrhea
Influenza-like	illness
Musculoskeletal pain
Dyspnea
Edema peripheral
Hot flush
Hematuria
Muscle spasms

591 (98.3)
319	(53.1)
247 (41.1)
188	(31.3)
178	(29.6)
129	(21.5)
118	(19.6)
109	(18.1)
89	(14.8)
85	(14.1)
80	(13.3)
75	(12.5)
74	(12.3)
74	(12.3)
74	(12.3)
73	(12.1)
71	(11.8)
71	(11.8)
65	(10.8)
60	(10.0)
58	(9.7)
54	(9.0)
52	(8.7)
50	(8.3)
49	(8.2)
46	(7.7)
46	(7.7)

186 (30.9)
13	(2.2)
6	(1.0)
6	(1.0)
18	(3.0)
3	(0.5)
11	(1.8)
4	(0.7)
0	(0.0)
1	(0.2)
2	(0.3)
11	(1.8)
1	(0.2)
7 (1.2)
0	(0.0)
5	(0.8)
2	(0.3)
3	(0.5)
6	(1.0)
1	(0.2)
0	(0.0)
3	(0.5)
11	(1.8)
1	(0.2)
2	(0.3)
6	(1.0)
2	(0.3)

291 (96.0)
33	(10.9)
105	(34.7)
29	(9.6)
87	(28.7)
45	(14.9)
62	(20.5)
20	(6.6)
43	(14.2)
43	(14.2)
23	(7.6)
34	(11.2)
40	(13.2)
20	(6.6)
43	(14.2)
40	(13.2)
34	(11.2)
17	(5.6)
20	(6.6)
34	(11.2)
11	(3.6)
31	(10.2)
14	(4.6)
31	(10.2)
29	(9.6)
18	(5.9)
17	(5.6)

97 (32.0)
0	(0.0)
4	(1.3)
3	(1.0)
9	(3.0)
0	(0.0)
5	(1.7)
0	(0.0)
0	(0.0)
0	(0.0)
0	(0.0)
7	(2.3)
3	(1.0)
3	(1.0)
0	(0.0)
1	(0.3)
0	(0.0)
0	(0.0)
2	(0.7)
3	(1.0)
0	(0.0)
3	(1.0)
3	(1.0)
1	(0.3)
1	(0.3)
3	(1.0)
0	(0.0)
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PROVENGE® (sipuleucel-T)
Suspension for Intravenous Infusion                                                                   Rx Only

BRIEF SUMMARY — See full Prescribing Information for complete product information

INDICATIONS AND USAGE: PROVENGE® (sipuleucel-T) is an autologous cellular 
immunotherapy indicated for the treatment of asymptomatic or minimally symptomatic 
metastatic castrate resistant (hormone refractory) prostate cancer.

DOSAGE AND ADMINISTRATION 
	 •	For Autologous Use Only.  
	 •		The	recommended	course	of	therapy	for	PROVENGE	is	3	complete	doses,	given	at	

approximately	2-week	intervals.
	 •		Premedicate	patients	with	oral	acetaminophen	and	an	antihistamine	such	as	

diphenhydramine.
	 •		Before	infusion,	confirm	that	the	patient’s	identity	matches	the	patient	identifiers	on	the	

infusion bag.
	 •	Do Not Initiate Infusion of Expired Product. 
	 •		Infuse	PROVENGE	intravenously	over	a	period	of	approximately	60	minutes.		 

Do Not Use a Cell Filter.  
	 •		Interrupt	or	slow	infusion	as	necessary	for	acute	infusion	reactions,	depending	on	the	

severity	of	the	reaction.	

(See Dosage and Administration [2] of full Prescribing Information.)

CONTRAINDICATIONS: None.

WARNINGS AND PRECAUTIONS  

	 •	PROVENGE is intended solely for autologous use.

	 •		Acute infusion reactions	(reported	within	1	day	of	infusion)	included,	but	were	not	
limited	to,	fever,	chills,	respiratory	events	(dyspnea,	hypoxia,	and	bronchospasm),	
nausea,	vomiting,	fatigue,	hypertension,	and	tachycardia.	In	controlled	clinical	trials,	
71.2%	of	patients	in	the	PROVENGE	group	developed	an	acute	infusion	reaction.

	 	 	In	controlled	clinical	trials,	severe	(Grade	3)	acute	infusion	reactions	were	reported	in	3.5%	of	
patients	in	the	PROVENGE	group.	Reactions	included	chills,	fever,	fatigue,	asthenia,	dyspnea,	
hypoxia,	bronchospasm,	dizziness,	headache,	hypertension,	muscle	ache,	nausea,	and	
vomiting.	The	incidence	of	severe	events	was	greater	following	the	second	infusion	(2.1%	
vs	0.8%	following	the	first	infusion),	and	decreased	to	1.3%	following	the	third	infusion.	
Some	(1.2%)	patients	in	the	PROVENGE	group	were	hospitalized	within	1	day	of	infusion	
for	management	of	acute	infusion	reactions.	No	Grade	4	or	5	acute	infusion	reactions	were	
reported in patients in the PROVENGE group.

	 					Closely	monitor	patients	with	cardiac	or	pulmonary	conditions.	In	the	event	of	an	
acute	infusion	reaction,	the	infusion	rate	may	be	decreased,	or	the	infusion	stopped,	
depending	on	the	severity	of	the	reaction.	Appropriate	medical	therapy	should	be	
administered as needed.  

	 •		Handling Precautions for Control of Infectious Disease. PROVENGE is not routinely 
tested	for	transmissible	infectious	diseases.	Therefore,	patient	leukapheresis	material	
and PROVENGE may carry the risk of transmitting infectious diseases to health care 
professionals	handling	the	product.	Universal	precautions	should	be	followed.

	 •		Concomitant Chemotherapy or Immunosuppressive Therapy. Use of either 
chemotherapy	or	immunosuppressive	agents	(such	as	systemic	corticosteroids)	given	
concurrently with the leukapheresis procedure or PROVENGE has not been studied. 
PROVENGE	is	designed	to	stimulate	the	immune	system,	and	concurrent	use	of	
immunosuppressive	agents	may	alter	the	efficacy	and/or	safety	of	PROVENGE.	Therefore,	
patients	should	be	carefully	evaluated	to	determine	whether	it	is	medically	appropriate	to	
reduce	or	discontinue	immunosuppressive	agents	prior	to	treatment	with	PROVENGE.	

	 •		Product Safety Testing. PROVENGE is released for infusion based on the microbial and 
sterility	results	from	several	tests:	microbial	contamination	determination	by	Gram	stain,	
endotoxin	content,	and	in-process	sterility	with	a	2-day	incubation	to	determine	absence	
of	microbial	growth.	The	final	(7-day	incubation)	sterility	test	results	are	not	available	at	
the	time	of	infusion.	If	the	sterility	results	become	positive	for	microbial	contamination	
after	PROVENGE	has	been	approved	for	infusion,	Dendreon	will	notify	the	treating	
physician.	Dendreon	will	attempt	to	identify	the	microorganism,	perform	antibiotic	
sensitivity	testing	on	recovered	microorganisms,	and	communicate	the	results	to	the	
treating	physician.	Dendreon	may	request	additional	information	from	the	physician	in	
order to determine the source of contamination.  

(See Warnings and Precautions [5] of full Prescribing Information.)

ADVERSE REACTIONS
Because	clinical	trials	are	conducted	under	widely	varying	conditions,	adverse	reaction	rates	
observed	in	the	clinical	trials	of	a	drug	cannot	be	directly	compared	to	rates	in	the	clinical	trials	
of	another	drug	and	may	not	reflect	the	rates	observed	in	practice.		

The	safety	evaluation	of	PROVENGE	is	based	on	601	prostate	cancer	patients	in	the	PROVENGE	
group	who	underwent	at	least	1	leukapheresis	procedure	in	four	randomized,	controlled	
clinical	trials.	The	control	was	non-activated	autologous	peripheral	blood	mononuclear	cells.

The	most	common	adverse	events,	reported	in	patients	in	the	PROVENGE	group	at	a	rate	
≥15%,	were	chills,	fatigue,	fever,	back	pain,	nausea,	joint	ache,	and	headache.	Severe	(Grade	
3)	and	life-threatening	(Grade	4)	adverse	events	were	reported	in	23.6%	and	4.0%	of	patients	
in	the	PROVENGE	group	compared	with	25.1%	and	3.3%	of	patients	in	the	control	group.	
Fatal	(Grade	5)	adverse	events	were	reported	in	3.3%	of	patients	in	the	PROVENGE	group	
compared	with	3.6%	of	patients	in	the	control	group.

Serious	adverse	events	were	reported	in	24.0%	of	patients	in	the	PROVENGE	group	and	25.1%	
of	patients	in	the	control	group.	Serious	adverse	events	in	the	PROVENGE	group	included	acute	
infusion reactions (see Warnings and Precautions),	cerebrovascular	events,	and	single	case	
reports	of	eosinophilia,	rhabdomyolysis,	myasthenia	gravis,	myositis,	and	tumor	flare.

PROVENGE	was	discontinued	in	1.5%	of	patients	in	Study	1	(PROVENGE	group	n=341;	
Control	group	n=171)	due	to	adverse	events.	Some	patients	who	required	central	venous	
catheters	for	treatment	with	PROVENGE	developed	infections,	including	sepsis.	A	small	
number of these patients discontinued treatment as a result. Monitoring for infectious 
sequelae	in	patients	with	central	venous	catheters	is	recommended.

Each	dose	of	PROVENGE	requires	a	standard	leukapheresis	procedure	approximately	3	days	prior	
to	the	infusion.	Adverse	events	that	were	reported	≤1	day	following	a	leukapheresis	procedure	
in	≥5%	of	patients	in	controlled	clinical	trials	included	citrate	toxicity	(14.2%),	oral	paresthesia	
(12.6%),	paresthesia	(11.4%),	and	fatigue	(8.3%).

Table	1	provides	the	frequency	and	severity	of	adverse	events	reported	in	≥5%	of	patients	
in	the	PROVENGE	group	of	randomized,	controlled	trials	of	men	with	prostate	cancer.	The	
population	included	485	patients	with	metastatic	castrate	resistant	prostate	cancer	and	116	
patients with non-metastatic androgen dependent prostate cancer who were scheduled to 
receive	3	infusions	of	PROVENGE	at	approximately	2-week	intervals.	The	population	was	 
age	40	to	91	years	(median	70	years),	and	90.6%	of	patients	were	Caucasian.	

Table 1 Incidence of Adverse Events Occurring in ≥5% of Patients  
Randomized to PROVENGE

(Table 1 continued on next page.)
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PROVENGE (N = 601) Control* (N = 303)

All Grades
n (%)

Grade 3-5
n (%)

All Grades
n (%)

Grade 3-5
n (%)

Any Adverse Event
Chills
Fatigue
Fever
Back	pain
Nausea
Joint ache
Headache
Citrate toxicity
Paresthesia
Vomiting
Anemia
Constipation
Pain
Paresthesia oral
Pain in extremity
Dizziness
Muscle ache
Asthenia
Diarrhea
Influenza-like	illness
Musculoskeletal pain
Dyspnea
Edema peripheral
Hot flush
Hematuria
Muscle spasms

591 (98.3)
319	(53.1)
247 (41.1)
188	(31.3)
178	(29.6)
129	(21.5)
118	(19.6)
109	(18.1)
89	(14.8)
85	(14.1)
80	(13.3)
75	(12.5)
74	(12.3)
74	(12.3)
74	(12.3)
73	(12.1)
71	(11.8)
71	(11.8)
65	(10.8)
60	(10.0)
58	(9.7)
54	(9.0)
52	(8.7)
50	(8.3)
49	(8.2)
46	(7.7)
46	(7.7)

186 (30.9)
13	(2.2)
6	(1.0)
6	(1.0)
18	(3.0)
3	(0.5)
11	(1.8)
4	(0.7)
0	(0.0)
1	(0.2)
2	(0.3)
11	(1.8)
1	(0.2)
7 (1.2)
0	(0.0)
5	(0.8)
2	(0.3)
3	(0.5)
6	(1.0)
1	(0.2)
0	(0.0)
3	(0.5)
11	(1.8)
1	(0.2)
2	(0.3)
6	(1.0)
2	(0.3)

291 (96.0)
33	(10.9)
105	(34.7)
29	(9.6)
87	(28.7)
45	(14.9)
62	(20.5)
20	(6.6)
43	(14.2)
43	(14.2)
23	(7.6)
34	(11.2)
40	(13.2)
20	(6.6)
43	(14.2)
40	(13.2)
34	(11.2)
17	(5.6)
20	(6.6)
34	(11.2)
11	(3.6)
31	(10.2)
14	(4.6)
31	(10.2)
29	(9.6)
18	(5.9)
17	(5.6)

97 (32.0)
0	(0.0)
4	(1.3)
3	(1.0)
9	(3.0)
0	(0.0)
5	(1.7)
0	(0.0)
0	(0.0)
0	(0.0)
0	(0.0)
7	(2.3)
3	(1.0)
3	(1.0)
0	(0.0)
1	(0.3)
0	(0.0)
0	(0.0)
2	(0.7)
3	(1.0)
0	(0.0)
3	(1.0)
3	(1.0)
1	(0.3)
1	(0.3)
3	(1.0)
0	(0.0)
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Cerebrovascular Events.	In	controlled	clinical	trials,	cerebrovascular	events,	
including	hemorrhagic	and	ischemic	strokes,	were	reported	in	3.5%	of	patients	in	
the	PROVENGE	group	compared	with	2.6%	of	patients	in	the	control	group.

(See Adverse Reactions [6] of full Prescribing Information.)

To report SUSPECTED ADVERSE REACTIONS, contact Dendreon Corporation at 
1-877-336-3736 or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.

Table 1 Incidence of Adverse Events Occurring in ≥5% of Patients 
Randomized to PROVENGE

*Control	was	non-activated	autologous	peripheral	blood	mononuclear	cells.

©2012	Dendreon	Corporation.	 
All	rights	reserved.	June	2012. 
Printed	in	the	U.S.A.	 
Dendreon,	the	Dendreon	logo,	and	
PROVENGE are registered trademarks 
of	Dendreon	Corporation.
P-A-05.12-145.01

Dendreon Corporation 
Seattle, Washington 98101
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PROVENGE (N = 601) Control* (N = 303)

All Grades
n (%)

Grade 3-5
n (%)

All Grades
n (%)

Grade 3-5
n (%)

Hypertension
Anorexia
Bone	pain
Upper respiratory 
tract infection
Insomnia
Musculoskeletal chest 
pain
Cough
Neck pain
Weight decreased
Urinary tract infection
Rash
Sweating
Tremor

45	(7.5)
39	(6.5)
38	(6.3)
38	(6.3) 

37	(6.2)
36	(6.0) 

35	(5.8)
34	(5.7)
34	(5.7)
33	(5.5)
31	(5.2)
30	(5.0)
30	(5.0)

3	(0.5)
1	(0.2)
4	(0.7)
0	(0.0) 

0	(0.0)
2	(0.3) 

0	(0.0)
3	(0.5)
2	(0.3)
1	(0.2)
0	(0.0)
1	(0.2)
0	(0.0)

14	(4.6)
33	(10.9)
22	(7.3)
18	(5.9) 

22	(7.3)
23	(7.6) 

17	(5.6)
14	(4.6)
24	(7.9)
18	(5.9)
10	(3.3)
3	(1.0)
9	(3.0)

0	(0.0)
3	(1.0)
3	(1.0)
0	(0.0) 

1	(0.3)
2	(0.7) 

0	(0.0)
2	(0.7)
1	(0.3)
2	(0.7)
0	(0.0)
0	(0.0)
0	(0.0)
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Can cancer care improve without driving up costs? Can costs be contained without shortchanging physicians? 
Original research presented in this issue of Evidence-Based Oncology says, “Yes.”

Bruce A. Feinberg, DO, of Cardinal Health Specialty Solutions, and his coauthors report promising results 
with implications for healthcare reform, which were unveiled at the recent meeting of the American Society of Clini-
cal Oncologists in Chicago. Cardinal’s physician-led collaboration with CareFirst Blue Cross Blue Shield created clini-
cal pathways for treating breast, colon, and lung cancer. In the first year, pathways trimmed overall costs by 15%, but 
those savings were not extracted from physician pay-
ments—reimbursements were actually higher. Instead, 
the pathways produced reductions in emergency de-
partment visits, shorter hospital stays, and more fre-
quent use of generic drugs. 

In short, coordinated treatment regimens for cancer, 
driven from the bottom up, produced better care and 
savings. Feinberg’s results should be appreciated by all 
who seek solutions to the challenges of healthcare re-
form.

Since our last issue, members of our team have trav-
eled to the Miami Breast Cancer Conference and to the 
spring forum of the National Association of Managed 
Care Physicians, among other gatherings. This issue 
also contains updates from the 18th annual conference 
of the National Comprehensive Cancer Network, in-
cluding reports by tumor type and the first-ever guide-
lines on survivorship, which are standards to help per-
sons with cancer to live independently.

Conference coverage and guideline summaries are 
just part of what we do at The American Journal of Man-
aged Care’s media family. In these times of unprecedented change in healthcare, we are finding new ways to keep you 
updated not only in oncology, but also in the regulatory matters that affect your practice, your business models, or 
perhaps your new relationships with partners in an affordable care organization. If you have not done so, I encourage 
you to visit http://www.ajmc.com/newsroom, where you will find reports from our staff and others on the latest in 
healthcare. And don’t forget to catch AJMC TV for interviews from conference sites and elsewhere. 

Thank you for reading.

Brian Haug
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At the 18th Annual Conference of the National 

Comprehensive Cancer Network (NCCN), experts 

presented the latest updates to the NCCN Clinical 

Practice Guidelines in Oncology.

“If drugs graduate from I-SPY, how can we 

start working seamlessly to get the drug 

into a confirmatory trial relatively quickly?” 

Laura J. Esserman, MD, MBA

“A total of 67% of patients whose specialty 

drugs were rejected because they did not 

meet the step-therapy requirement did not 

receive another drug within the 30-day 

window.”
Dea Belazi, PharmD, MPH

Decreases in drug and nondrug expenses for 

patients treated on pathways net of program 

management fees and provider participation 

incentives resulted in more than $8 million in 

savings from this program.
Bruce A. Feinberg, DO

The lack of uniformity is a serious 
impediment to quality improvement. It 
is critical that public and private payers 
reach consensus with the provider 
community on a core set of measures.
Karen Ignagni
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Framing the Debate: The Trends in Mastectomy Rates
Jennifer Klem, PhD

Following publication in 1990 of 
the National Institutes of Health 
(NIH) consensus statement rec-

ommending breast-conservation sur-
gery as the preferred surgical treat-
ment for the majority of women with 
stage I and stage II breast cancer,1 sev-
eral studies have confirmed similar 
long-term survival rates of breast-con-
servation therapy compared with mas-
tectomy 18 to 20 years postoperatively, 
although these studies present con-
flicting results as to whether breast-
conservation therapy is associated 
with increased local relapse rates.2-4

The results of this collective research 
and the NIH Consensus Statement led 
to a steady decline in mastectomy rates 
in the United States for women with 
stage I or stage II disease receiving 
surgery5,6—from a 1988 pre-consensus 
statement rate of 77%, to a rate of 38% 

in 2004.6 National databases, such as 
Surveillance, Epidemiology, and End 
Results (SEER), can provide an overall 
picture of mastectomy procedures per-
formed in the United States. The most 
recent publication of mastectomy rates 
from the SEER database presents data 
through 2008 for women with T1-2 N0-3 
M0 tumors who had surgery (either 
breast-conservation surgery or mas-
tectomy).7 Mastectomy rates steadily 
decreased from 2001 to 2005, from a 
high of 40.2% to a nadir of 35.6%. Fol-
lowing this, mastectomy rates began to 
rise from 2005 through 2008, back up to 
38.4%, the highest rate since 2002. 

A publication of mastectomy rates 
from the European Society of Breast 

prophylactic mastectomy rates have 
increased from 4.2% in 1998 among 
women already receiving therapeutic 
mastectomy to 11.0% in 2003.9 

Most recently, a large, population-
based study of women with early-stage 
breast cancer treated with lumpectomy 
and radiation found that women who 
chose the breast-conserving option 
had both better disease-specific and 
overall survival compared with their 
mastectomy counterparts.10 EBO
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1. Treatment of Early-Stage Breast Cancer. 

NIH Consens Statement Online 1990 Jun 18-

21;8(6):1-19. 

2. Fisher B, Anderson S, Bryant J, et al. Twenty-

year follow-up of a randomized trial comparing 

total mastectomy, lumpectomy, and lumpectomy 

plus irradiation for the treatment of invasive 

breast cancer. N Engl J Med. 2002;347(16):1233-

1241.

3. Veronesi U, Cascinelli N, Mariani L, et al. 

Twenty-year follow-up of a randomized study 

comparing breast-conserving surgery with radical 

mastectomy for early breast cancer. N Engl J 

Cancer Specialists suggests that this 
trend observed here is distinct from 
trends in mastectomy rates in Eu-
rope.8 In this study, mastectomy rates 
were analyzed from 2003 to 2010 from 
>15,000 women throughout Italy, Bel-
gium, Germany, and Switzerland who 
underwent surgery for early-stage dis-
ease. Investigators reported that rates 
steadily declined from a high of 29.9% 
in 2005 to only 18.6% in 2010. 

There are both desirable and unde-
sirable explanations for an increasing 
mastectomy rate. Examples of positive 
reasons include improvements in the 
radiographic identification of occult 
lesions and an increase in the identi-
fication of genetic risk factors for ag-
gressive disease (eg, BRCA mutations). 
Undesirable reasons for increasing 
mastectomy rates include an unsub-
stantiated worry about recurrence, an 

overestimation of the survival benefit 
of mastectomy, and a general lack of 
knowledge about the available surgi-
cal choices. Additional reasons include 
improved postmastectomy reconstruc-
tive outcomes and a desire to avoid 
the side effects of adjuvant radiation 
therapy.

Another crucial factor in judging the 
significance of an increasing mastec-
tomy rate is the distinction between 
mastectomy performed therapeuti-
cally on the primary tumor and that 
performed on the contralateral breast 
as a prophylactic measure. An analysis 
of records from >150,000 women with 
stage I-III disease from the SEER data-
base demonstrated that contralateral 
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Patrick I. Borgen, MD: Our goal should not be 
to raise the thermometer up to the highest pos-
sible level of breast conservation. The patients 
I see are highly educated, and we should work 
with our patients to make sure that with all of 
the data and the storm of facts that swirl around 
them in their lives, we wind up in a place where 
they are happy with their decision. I’ve heard 
some surgeons say that we shouldn’t mention 
mastectomy for their stage I breast cancer 
patients. I don’t really understand that. If 62% of surgeons treating breast cancer patients in an 
American College of Surgeons survey say, “I would choose mastectomy,” how do we not mention 
that to our patients? Our goal should be to match patient concerns, values, and priorities with 
their treatment choice. The best we can hope for is to establish a good enough relationship with 
our patients that we wind up getting it right as often as possible.

J. Michael Dixon, MD: Mastectomy in the 
right patient is the right operation. The problem 
is, there is huge variation within and between 
countries in the number of women treated by 
mastectomy, and there are also huge varia-
tions in the mastectomy rate even in the same 
unit, depending on the surgeon you see. This 
has to be wrong. Recently published research 
has shown that survival may be better with 
breast-conserving surgery and radiation than 
with mastectomy alone.10 We also have a big problem with breast screening—we’re overdiagnos-
ing cancer that previously wouldn’t even have appeared in a woman’s life, and therefore we have 
to be careful that we don’t overtreat. The primary reason for patients choosing mastectomy is 
fear of recurrence, but recurrence rates are falling, and the majority of patients may not be well 
enough informed to make an evidence-based choice. The outcomes from mastectomy and breast 
reconstruction are not as good as we think—or as good as we tell our patients.

Scan for additional content.

http://goo.gl/A6Bpy

http://goo.gl/36ILm
There are both desirable and 

undesirable explanations for an 
increasing mastectomy rate. A crucial 

factor in judging the significance of 
an increasing rate is the distinction 

between mastectomy performed 
therapeutically on the primary tumor 

and that performed on the contralateral 
breast as a prophylactic measure.
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trials. Control hypertension and correct hypokalemia before and 
during treatment. Monitor blood pressure, serum potassium, and 
symptoms of fl uid retention at least monthly.
  Adrenocortical Insuffi  ciency (AI)—AI was reported in patients 
receiving ZYTIGA® in combination with prednisone, after an 
interruption of daily steroids and/or with concurrent infection 
or stress. Use caution and monitor for symptoms and signs of 
AI if prednisone is stopped or withdrawn, if prednisone dose is 
reduced, or if the patient experiences unusual stress. Symptoms 
and signs of AI may be masked by adverse reactions associated 

with mineralocorticoid excess seen in patients treated with 
ZYTIGA®. Perform appropriate tests, if indicated, to confi rm AI. 
Increased dosages of corticosteroids may be used before, during, 
and after stressful situations.
  Hepatotoxicity—Monitor liver function and modify, withhold, 
or discontinue ZYTIGA® dosing as recommended (see Prescribing 
Information for more information). Measure serum transaminases 
[alanine aminotransferase (ALT) and aspartate aminotransferase 
(AST)] and bilirubin levels prior to starting treatment with 
ZYTIGA®, every two weeks for the fi rst three months of treatment, 
and monthly thereafter. Promptly measure serum total bilirubin, 
AST, and ALT if clinical symptoms or signs suggestive of 
hepatotoxicity develop. Elevations of AST, ALT, or bilirubin from 
the patient’s baseline should prompt more frequent monitoring. 
If at any time AST or ALT rise above fi ve times the upper limit of 
normal (ULN) or the bilirubin rises above three times the ULN, 
interrupt ZYTIGA® treatment and closely monitor liver function.
  Increased ZYTIGA® Exposures With Food—ZYTIGA® must 
be taken on an empty stomach. No food should be eaten for at 
least two hours before the dose of ZYTIGA® is taken and for at 
least one hour after the dose of ZYTIGA® is taken. Abiraterone 
Cmax and AUC0-∞ (exposure) were increased up to 17- and 10-fold 
higher, respectively, when a single dose of abiraterone acetate 
was administered with a meal compared to a fasted state.

IMPORTANT SAFETY INFORMATION
  Adverse Reactions—The most common adverse reactions 
(≥ 10%) are fatigue, joint swelling or discomfort, edema, hot fl ush, 
diarrhea, vomiting, cough, hypertension, dyspnea, urinary tract 
infection, and contusion. 
The most common laboratory abnormalities (> 20%) are 
anemia, elevated alkaline phosphatase, hypertriglyceridemia, 
lymphopenia, hypercholesterolemia, hyperglycemia, elevated 
AST, hypophosphatemia, elevated ALT, and hypokalemia.

  Drug Interactions—ZYTIGA® is an inhibitor of the hepatic 
drug-metabolizing enzyme CYP2D6. Avoid co-administration 
with CYP2D6 substrates that have a narrow therapeutic index. 
If an alternative cannot be used, exercise caution and consider 
a dose reduction of the CYP2D6 substrate. In vitro, ZYTIGA® 
inhibits CYP2C8. There are no clinical data on its use with drugs 
that are substrates of CYP2C8. Patients should be monitored 
closely for signs of toxicity related to the CYP2C8 substrate if used 
concomitantly with abiraterone acetate.
Based on in vitro data, ZYTIGA® is a substrate of CYP3A4. The eff ects 
of strong CYP3A4 inhibitors or inducers on the pharmacokinetics 
of abiraterone have not been evaluated, in vivo. Strong inhibitors 
and inducers of CYP3A4 should be avoided or used with caution 
during treatment with ZYTIGA®.

  Use in Specifi c Populations—Do not use ZYTIGA® in patients with 
baseline severe hepatic impairment (Child-Pugh Class C).

* Study Design: ZYTIGA®, in combination with prednisone, was evaluated in a 
Phase 3, randomized, double-blind, placebo-controlled, multicenter trial in 
patients with mCRPC who had not received prior chemotherapy (N = 1,088). 
Patients were using a luteinizing hormone-releasing hormone (LHRH) agonist or 
were previously treated with orchiectomy. In the ZYTIGA® arm, patients received 
ZYTIGA® 1,000 mg orally once daily + prednisone 5 mg orally twice daily. In the 
placebo arm, patients received placebo orally once daily + prednisone 5 mg orally 
twice daily. In this study, the coprimary efficacy endpoints were overall survival 
and radiographic progression-free survival.

†Local therapy = radiation and/or surgery.
‡ For many patients with mCRPC, gonadotropin-releasing hormone (GnRH)
agonist therapy typically continues throughout the disease course, and is used 
concomitantly with other mCRPC treatments, including ZYTIGA®. This illustration 
is not intended to suggest that ZYTIGA® is the only treatment option following 
androgen-deprivation therapy (ADT).

§ Primary endpoint.
|| Secondary endpoint.

Please see brief summary of full Prescribing 
Information on adjacent pages. 
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ZYTIGA® is indicated in combination with prednisone for the treatment 
of patients with metastatic castration-resistant prostate cancer (mCRPC). 

Signifi cantly increased 
median time to 
chemotherapy vs 
placebo plus prednisone 
(25.2 months vs 
16.8 months, respectively)||

HR = 0.580; 95% CI: 0.487, 0.691; 
P < 0.0001.

Signifi cantly increased 
median time to opiate use 
for prostate cancer pain 
vs placebo plus prednisone 
(not reached vs 23.7 months, 
respectively)||

HR = 0.686; 95% CI: 0.566, 0.833; 
P = 0.0001.

57% reduction in risk of 
radiographic progression 
or death vs placebo plus 
prednisone (median rPFS 
not reached vs 8.28 months, 
respectively)§

HR = 0.425; 95% CI: 0.347, 0.522; 
P < 0.0001.

Janssen Biotech, Inc.
© Janssen Biotech, Inc. 2013
4/13 K08Z13049E

5.2-month diff erence in 
median overall survival 
vs placebo plus prednisone  
(median OS: 35.3 months vs 
30.1 months, respectively)§ 

Hazard ratio (HR) = 0.792; 
95% CI: 0.655, 0.956; P = 0.0151; 
prespecifi ed value for statistical 
signifi cance not reached.
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For more information, please visit www.zytigahcp.com.

  Contraindications—ZYTIGA® is not indicated for use in women. 
ZYTIGA® can cause fetal harm (Pregnancy Category X) when 
administered to a pregnant woman and is contraindicated in 
women who are or may become pregnant. 
  Hypertension, Hypokalemia, and Fluid Retention Due to 
Mineralocorticoid Excess—Use with caution in patients with 
a history of cardiovascular disease or with medical conditions 
that might be compromised by increases in blood pressure, 
hypokalemia, or fl uid retention. ZYTIGA® may cause hypertension, 
hypokalemia, and fl uid retention as a consequence of increased 
mineralocorticoid levels resulting from CYP17 inhibition. Safety 
has not been established in patients with LVEF < 50% or New 
York Heart Association (NYHA) Class III or IV heart failure (in 
study 1) or NYHA Class II to IV heart failure (in study 2) because 
these patients were excluded from these randomized clinical 
trials. Control hypertension and correct hypokalemia before and 
during treatment. Monitor blood pressure, serum potassium, and 
symptoms of fl uid retention at least monthly.
  Adrenocortical Insuffi  ciency (AI)—AI was reported in patients 
receiving ZYTIGA® in combination with prednisone, after an 
interruption of daily steroids and/or with concurrent infection 
or stress. Use caution and monitor for symptoms and signs of 
AI if prednisone is stopped or withdrawn, if prednisone dose is 
reduced, or if the patient experiences unusual stress. Symptoms 
and signs of AI may be masked by adverse reactions associated 

with mineralocorticoid excess seen in patients treated with 
ZYTIGA®. Perform appropriate tests, if indicated, to confi rm AI. 
Increased dosages of corticosteroids may be used before, during, 
and after stressful situations.
  Hepatotoxicity—Monitor liver function and modify, withhold, 
or discontinue ZYTIGA® dosing as recommended (see Prescribing 
Information for more information). Measure serum transaminases 
[alanine aminotransferase (ALT) and aspartate aminotransferase 
(AST)] and bilirubin levels prior to starting treatment with 
ZYTIGA®, every two weeks for the fi rst three months of treatment, 
and monthly thereafter. Promptly measure serum total bilirubin, 
AST, and ALT if clinical symptoms or signs suggestive of 
hepatotoxicity develop. Elevations of AST, ALT, or bilirubin from 
the patient’s baseline should prompt more frequent monitoring. 
If at any time AST or ALT rise above fi ve times the upper limit of 
normal (ULN) or the bilirubin rises above three times the ULN, 
interrupt ZYTIGA® treatment and closely monitor liver function.
  Increased ZYTIGA® Exposures With Food—ZYTIGA® must 
be taken on an empty stomach. No food should be eaten for at 
least two hours before the dose of ZYTIGA® is taken and for at 
least one hour after the dose of ZYTIGA® is taken. Abiraterone 
Cmax and AUC0-∞ (exposure) were increased up to 17- and 10-fold 
higher, respectively, when a single dose of abiraterone acetate 
was administered with a meal compared to a fasted state.

IMPORTANT SAFETY INFORMATION
  Adverse Reactions—The most common adverse reactions 
(≥ 10%) are fatigue, joint swelling or discomfort, edema, hot fl ush, 
diarrhea, vomiting, cough, hypertension, dyspnea, urinary tract 
infection, and contusion. 
The most common laboratory abnormalities (> 20%) are 
anemia, elevated alkaline phosphatase, hypertriglyceridemia, 
lymphopenia, hypercholesterolemia, hyperglycemia, elevated 
AST, hypophosphatemia, elevated ALT, and hypokalemia.

  Drug Interactions—ZYTIGA® is an inhibitor of the hepatic 
drug-metabolizing enzyme CYP2D6. Avoid co-administration 
with CYP2D6 substrates that have a narrow therapeutic index. 
If an alternative cannot be used, exercise caution and consider 
a dose reduction of the CYP2D6 substrate. In vitro, ZYTIGA® 
inhibits CYP2C8. There are no clinical data on its use with drugs 
that are substrates of CYP2C8. Patients should be monitored 
closely for signs of toxicity related to the CYP2C8 substrate if used 
concomitantly with abiraterone acetate.
Based on in vitro data, ZYTIGA® is a substrate of CYP3A4. The eff ects 
of strong CYP3A4 inhibitors or inducers on the pharmacokinetics 
of abiraterone have not been evaluated, in vivo. Strong inhibitors 
and inducers of CYP3A4 should be avoided or used with caution 
during treatment with ZYTIGA®.

  Use in Specifi c Populations—Do not use ZYTIGA® in patients with 
baseline severe hepatic impairment (Child-Pugh Class C).

* Study Design: ZYTIGA®, in combination with prednisone, was evaluated in a 
Phase 3, randomized, double-blind, placebo-controlled, multicenter trial in 
patients with mCRPC who had not received prior chemotherapy (N = 1,088). 
Patients were using a luteinizing hormone-releasing hormone (LHRH) agonist or 
were previously treated with orchiectomy. In the ZYTIGA® arm, patients received 
ZYTIGA® 1,000 mg orally once daily + prednisone 5 mg orally twice daily. In the 
placebo arm, patients received placebo orally once daily + prednisone 5 mg orally 
twice daily. In this study, the coprimary efficacy endpoints were overall survival 
and radiographic progression-free survival.

†Local therapy = radiation and/or surgery.
‡ For many patients with mCRPC, gonadotropin-releasing hormone (GnRH)
agonist therapy typically continues throughout the disease course, and is used 
concomitantly with other mCRPC treatments, including ZYTIGA®. This illustration 
is not intended to suggest that ZYTIGA® is the only treatment option following 
androgen-deprivation therapy (ADT).

§ Primary endpoint.
|| Secondary endpoint.

Please see brief summary of full Prescribing 
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(not reached vs 23.7 months, 
respectively)||

HR = 0.686; 95% CI: 0.566, 0.833; 
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57% reduction in risk of 
radiographic progression 
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ZYTIGA® (abiraterone acetate) Tablets
Brief Summary of Prescribing Information.

INDICATIONS AND USAGE
 ZYTIGA is a CYP17 inhibitor indicated in combination with prednisone for the treatment of patients with 
metastatic castration-resistant prostate cancer.

CONTRAINDICATIONS
Pregnancy:  ZYTIGA can cause fetal harm when administered to a pregnant woman.  ZYTIGA is not 
indicated for use in women.  ZYTIGA is contraindicated in women who are or may become pregnant. If 
this drug is used during pregnancy, or if the patient becomes pregnant while taking this drug, apprise the 
patient of the potential hazard to the fetus and the potential risk for pregnancy loss [see Use in Specific 
Populations].

WARNINGS AND PRECAUTIONS
 Hypertension, Hypokalemia and Fluid Retention Due to Mineralocorticoid Excess: ZYTIGA may cause 
hyper tension, hypokalemia, and fluid retention as a consequence of increased mineralocorticoid levels 
resulting from CYP17 inhibition [see Clinical Pharmacology (12.1) in full Prescribing Information]. In the two 
randomized clinical trials, grade 3 to 4 hypertension occurred in 2% of patients, grade 3 to 4 hypokalemia 
in 4% of patients, and grade 3 to 4 edema in 1% of patients treated with  ZYTIGA [see Adverse Reactions].
Co-administration of a corticosteroid suppresses adrenocorticotropic hormone (ACTH) drive, resulting 
in a reduction in the incidence and severity of these adverse reactions. Use caution when treating 
patients whose underlying medical conditions might be compromised by increases in blood pressure, 
hypokalemia or fluid retention, e.g., those with heart failure, recent myocardial infarction or ventricular 
arrhythmia. Use  ZYTIGA with caution in patients with a history of cardiovascular disease. The safety of 
 ZYTIGA in patients with left ventricular ejection fraction < 50% or New York Heart Association (NYHA) 
Class III or IV heart failure (in Study 1) or NYHA Class II to IV heart failure (in Study 2) was not 
established because these patients were excluded from these randomized clinical trials [see Clinical 
Studies (14) in full Prescribing Information]. Monitor patients for hypertension, hypokalemia, and fluid 
retention at least once a month. Control hypertension and correct hypokalemia before and during 
treatment with  ZYTIGA.
Adrenocortical Insufficiency: Adrenal insufficiency occurred in the two randomized clinical studies in 
0.5% of patients taking  ZYTIGA and in 0.2% of patients taking placebo. Adrenocortical insufficiency was 
reported in patients receiving  ZYTIGA in combination with prednisone, following interruption of daily 
steroids and/or with concurrent infection or stress. Use caution and monitor for symptoms and signs 
of adrenocortical insufficiency, particularly if patients are withdrawn from prednisone, have prednisone 
dose reductions, or experience unusual stress. Symptoms and signs of adrenocortical insufficiency 
may be masked by adverse reactions associated with mineralocorticoid excess seen in patients treated 
with  ZYTIGA. If clinically indicated, perform appropriate tests to confirm the diagnosis of adrenocortical 
insufficiency. Increased dosage of corticosteroids may be indicated before, during and after stressful 
situations [see Warnings and Precautions].
Hepatotoxicity: In the two randomized clinical trials, grade 3 or 4 ALT or AST increases (at least 5X ULN) 
were reported in 4% of patients who received  ZYTIGA, typically during the first 3 months after starting 
treatment. Patients whose baseline ALT or AST were elevated were more likely to experience liver 
test elevation than those beginning with normal values. Treatment discontinuation due to liver enzyme 
increases occurred in 1% of patients taking  ZYTIGA. No deaths clearly related to  ZYTIGA were reported 
due to hepatotoxicity events. 
Measure serum transaminases (ALT and AST) and bilirubin levels prior to starting treatment with 
 ZYTIGA, every two weeks for the first three months of treatment and monthly thereafter. In patients 
with baseline moderate hepatic impairment receiving a reduced  ZYTIGA dose of 250 mg, measure ALT, 
AST, and bilirubin prior to the start of treatment, every week for the first month, every two weeks for the 
following two months of treatment and monthly thereafter. Promptly measure serum total bilirubin, AST, 
and ALT if clinical symptoms or signs suggestive of hepatotoxicity develop. Elevations of AST, ALT, or 
bilirubin from the patient’s baseline should prompt more frequent monitoring. If at any time AST or ALT 
rise above five  times the ULN, or the bilirubin rises above three  times the ULN, interrupt  ZYTIGA 
treatment and closely monitor liver function.
Re-treatment with  ZYTIGA at a reduced dose level may take place only after return of liver function 
tests to the patient’s baseline or to AST and ALT less than or equal to 2.5X ULN and total bilirubin less 
than or equal to 1.5X ULN [see Dosage and Administration (2.2) in full Prescribing Information].
The safety of  ZYTIGA re-treatment of patients who develop AST or ALT greater than or equal to  
20X ULN and/or bilirubin greater than or equal to 10X ULN is unknown.
Increased  ZYTIGA Exposures with Food:  ZYTIGA must be taken on an empty stomach. No food should be 
consumed for at least two hours before the dose of  ZYTIGA is taken and for at least one hour after the 
dose of  ZYTIGA is taken. Abiraterone Cmax and AUC0-∞ (exposure) were increased up to 17- and 10-fold 
higher, respectively, when a single dose of abiraterone acetate was administered with a meal compared 
to a fasted state. The safety of these increased exposures when multiple doses of abiraterone acetate are 
taken with food has not been assessed [see Dosage and Administration (2.1) and Clinical Pharmacology 
(12.3) in full Prescribing Information].

ADVERSE REACTIONS
The following are discussed in more detail in other sections of the labeling:
•	Hypertension, Hypokalemia, and Fluid Retention due to Mineralocorticoid Excess [see Warnings and 

Precautions].
•	Adrenocortical Insufficiency [see Warnings and Precautions].
•	Hepatotoxicity [see Warnings and Precautions].
•	Increased  ZYTIGA Exposures with Food [see Warnings and Precautions].

Clinical Trial Experience: Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly compared to rates in the clinical 
trials of another drug and may not reflect the rates observed in clinical practice.
Two randomized placebo-controlled, multicenter clinical trials enrolled patients who had metastatic 
castration-resistant prostate cancer who were using a gonadotropin-releasing hormone (GnRH) 
agonist or were previously treated with orchiectomy. In both Study 1 and Study 2  ZYTIGA was 
administered at a dose of 1,000 mg daily in combination with prednisone 5 mg twice daily in the active 
treatment arms. Placebo plus prednisone 5 mg twice daily was given to control patients. 
The most common adverse drug reactions (≥10%) reported in the two randomized clinical trials that 
occurred more commonly (>2%) in the abiraterone acetate arm were fatigue, joint swelling or 
discomfort, edema, hot flush, diarrhea, vomiting, cough, hypertension, dyspnea, urinary tract infection 
and contusion. 
The most common laboratory abnormalities (>20%) reported in the two randomized clinical trials that 
occurred more commonly (≥2%) in the abiraterone acetate arm were anemia, elevated alkaline 
phosphatase, hypertriglyceridemia, lymphopenia, hypercholesterolemia, hyperglycemia, elevated AST, 
hypo phosphatemia, elevated ALT and hypokalemia.
Study 1: Metastatic CRPC Following Chemotherapy: Study 1 enrolled 1195 patients with metastatic  
CRPC who had received prior docetaxel chemotherapy. Patients were not eligible if AST and/or  
ALT ≥ 2.5X ULN in the absence of liver metastases. Patients with liver metastases were excluded if AST  
and/or ALT > 5X ULN.
Table  1 shows adverse reactions on the  ZYTIGA arm in Study 1 that occurred with a ≥2% absolute 
increase in frequency compared to placebo or were events of special interest. The median duration of 
treatment with  ZYTIGA was 8 months.

Table 1:   Adverse Reactions due to  ZYTIGA in Study 1 
 ZYTIGA with  

Prednisone (N=791)
Placebo with 

Prednisone (N=394)
System/Organ Class All Grades1 Grade 3-4 All Grades Grade 3-4

Adverse reaction % % % %
Musculoskeletal and connective tissue disorders

Joint swelling/discomfort2 29.5 4.2 23.4 4.1
Muscle discomfort3 26.2 3.0 23.1 2.3

General disorders
Edema4 26.7 1.9 18.3 0.8

Vascular disorders
Hot flush 19.0 0.3 16.8 0.3
Hypertension 8.5 1.3 6.9 0.3

Gastrointestinal disorders
Diarrhea 17.6 0.6 13.5 1.3
Dyspepsia 6.1 0 3.3 0

Infections and infestations
Urinary tract infection 11.5 2.1 7.1 0.5
Upper respiratory tract infection 5.4 0 2.5 0

Respiratory, thoracic and mediastinal disorders
Cough 10.6 0 7.6 0

Renal and urinary disorders
Urinary frequency 7.2 0.3 5.1 0.3
Nocturia 6.2 0 4.1 0

Injury, poisoning and procedural complications
Fractures5 5.9 1.4 2.3 0

Cardiac disorders
Arrhythmia6 7.2 1.1 4.6 1.0
Chest pain or chest discomfort7 3.8 0.5 2.8 0
Cardiac failure8 2.3 1.9 1.0 0.3

1 Adverse events graded according to CTCAE version 3.0
2 Includes terms Arthritis, Arthralgia, Joint swelling, and Joint stiffness 
3 Includes terms Muscle spasms, Musculoskeletal pain, Myalgia, Musculoskeletal discomfort, and 
Musculoskeletal stiffness

4 Includes terms Edema, Edema peripheral, Pitting edema, and Generalized edema
5 Includes all fractures with the exception of pathological fracture
6 Includes terms Arrhythmia, Tachycardia, Atrial fibrillation, Supraventricular tachycardia, Atrial 
tachycardia, Ventricular tachycardia, Atrial flutter, Bradycardia, Atrioventricular block complete, 
Conduction disorder, and Bradyarrhythmia

7 Includes terms Angina pectoris, Chest pain, and Angina unstable. Myocardial infarction or ischemia 
occurred more commonly in the placebo arm than in the  ZYTIGA arm (1.3% vs. 1.1% respectively).

8 Includes terms Cardiac failure, Cardiac failure congestive, Left ventricular dysfunction, Cardiogenic 
shock, Cardiomegaly, Cardiomyopathy, and Ejection fraction decreased

Table 2 shows laboratory abnormalities of interest from Study 1. Grade 3-4 low serum phosphorus (7%) 
and low potassium (5%) occurred at a greater than or equal to 5% rate in the  ZYTIGA arm.

Table 2:   Laboratory Abnormalities of Interest in Study 1
Abiraterone (N=791) Placebo (N=394)

Laboratory Abnormality All Grades  
(%)

Grade 3-4  
(%)

All Grades 
(%)

Grade 3-4 
(%)

Hypertriglyceridemia 62.5 0.4 53.0 0
High AST 30.6 2.1 36.3 1.5
Hypokalemia 28.3 5.3 19.8 1.0
Hypophosphatemia 23.8 7.2 15.7 5.8
High ALT 11.1 1.4 10.4 0.8
High Total Bilirubin 6.6 0.1 4.6 0

Study 2: Metastatic CRPC Prior to Chemotherapy
Study 2 enrolled 1088 patients with metastatic CRPC who had not received prior cytotoxic 
chemotherapy. Patients were ineligible if AST and/or ALT ≥ 2.5X ULN and patients were excluded if they 
had liver metastases.
Table 3 shows adverse reactions on the  ZYTIGA arm in Study 2 that occurred with a ≥ 2% absolute increase 
in frequency compared to placebo. The median duration of treatment with  ZYTIGA was 13.8 months.

Table 3:    Adverse Reactions in ≥5% of Patients on the  ZYTIGA Arm in Study 2
ZYTIGA with  

Prednisone (N=542)
Placebo with 

Prednisone (N=540)
System/Organ Class All Grades1 Grade 3-4 All Grades Grade 3-4

Adverse reaction % % % %
General disorders

Fatigue 39.1 2.2 34.3 1.7
Edema2 25.1 0.4 20.7 1.1
Pyrexia 8.7 0.6 5.9 0.2

Musculoskeletal and connective tissue disorders
Joint swelling/ discomfort3 30.3 2.0 25.2 2.0
Groin pain 6.6 0.4 4.1 0.7

Gastrointestinal disorders
Constipation 23.1 0.4 19.1 0.6
Diarrhea 21.6 0.9 17.8 0.9
Dyspepsia 11.1 0.0 5.0 0.2

Vascular disorders
Hot flush 22.3 0.2 18.1 0.0
Hypertension 21.6 3.9 13.1 3.0

Respiratory, thoracic and mediastinal disorders
Cough 17.3 0.0 13.5 0.2
Dyspnea 11.8 2.4 9.6 0.9

Psychiatric disorders
Insomnia 13.5 0.2 11.3 0.0

Injury, poisoning and procedural complications
Contusion 13.3 0.0 9.1 0.0
Falls 5.9 0.0 3.3 0.0

Infections and infestations 
Upper respiratory tract infection 12.7 0.0 8.0 0.0
Nasopharyngitis 10.7 0.0 8.1 0.0

Renal and urinary disorders
Hematuria 10.3 1.3 5.6 0.6

Skin and subcutaneous tissue disorders
Rash 8.1 0.0 3.7 0.0

1 Adverse events graded according to CTCAE version 3.0
2 Includes terms Edema peripheral, Pitting edema, and Generalized edema
3 Includes terms Arthritis, Arthralgia, Joint swelling, and Joint stiffness
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Table  4 shows laboratory abnormalities that occurred in greater than 15% of patients, and more 
frequently (>5%) in the  ZYTIGA arm compared to placebo in Study 2. Grade 3-4 lymphopenia (9%), 
hyperglycemia (7%) and high alanine aminotransferase (6%) occurred at a greater than 5% rate in the 
 ZYTIGA arm. 

Table 4:    Laboratory Abnormalities in > 15% of Patients in the  ZYTIGA Arm of Study 2

Abiraterone (N = 542) Placebo (N = 540)

Laboratory Abnormality Grade 1-4
%

Grade 3-4
%

Grade 1-4
%

Grade 3-4
%

Hematology
Lymphopenia 38.2 8.7 31.7 7.4

Chemistry
Hyperglycemia1 56.6 6.5 50.9 5.2
High ALT 41.9 6.1 29.1 0.7
High AST 37.3 3.1 28.7 1.1
Hypernatremia 32.8 0.4 25.0 0.2
Hypokalemia 17.2 2.8 10.2 1.7

1Based on non-fasting blood draws

Cardiovascular Adverse Reactions: In the combined data for studies 1 and 2, cardiac failure occurred 
more commonly in patients treated with  ZYTIGA compared to patients on the placebo arm (2.1% versus 
0.7%). Grade 3-4 cardiac failure occurred in 1.6% of patients taking  ZYTIGA and led to 5 treatment 
discontinuations and 2 deaths. Grade 3-4 cardiac failure occurred in 0.2% of patients taking placebo. 
There were no treatment discon tinuations and one death due to cardiac failure in the placebo group. 
In Study 1 and 2, the majority of arrhythmias were grade 1 or 2. There was one death associated with 
arrhythmia and one patient with sudden death in the  ZYTIGA arms and no deaths in the placebo arms. 
There were 7 (0.5%) deaths due to cardiorespiratory arrest in the  ZYTIGA arms and 3 (0.3%) deaths in 
the placebo arms. Myocardial ischemia or myocardial infarction led to death in 3 patients in the 
placebo arms and 2 deaths in the  ZYTIGA arms. 

DRUG INTERACTIONS
Effects of Abiraterone on Drug Metabolizing Enzymes: ZYTIGA is an inhibitor of the hepatic 
drug-metabolizing enzyme CYP2D6. In a CYP2D6 drug-drug interaction trial, the Cmax and AUC 
of dextromethorphan (CYP2D6 substrate) were increased 2.8- and 2.9-fold, respectively, when 
dextromethorphan was given with abiraterone acetate 1,000 mg daily and prednisone 5 mg twice  
daily. Avoid co-administration of abiraterone acetate with substrates of CYP2D6 with a narrow  
therapeutic index (e.g., thioridazine). If alternative treatments cannot be used, exercise caution and 
consider a dose reduction of the concomitant CYP2D6 substrate drug [see Clinical Pharmacology (12.3) 
in full Prescribing Information].
In vitro,  ZYTIGA inhibits CYP2C8. There are no clinical data on the use of  ZYTIGA with drugs that are 
substrates of CYP2C8. However, patients should be monitored closely for signs of toxicity related to the 
CYP2C8 substrate if used concomitantly with abiraterone acetate. 
Drugs that Inhibit or Induce CYP3A4 Enzymes: Based on in vitro data,  ZYTIGA is a substrate of CYP3A4. 
The effects of strong CYP3A4 inhibitors (e.g., ketoconazole, itraconazole, clarithromycin, atazanavir, 
nefazodone, saquinavir, telithromycin, ritonavir, indinavir, nelfinavir, voriconazole) or inducers 
(e.g., phenytoin, carbamazepine, rifampin, rifabutin, rifapentine, phenobarbital) on the pharmacokinetics 
of abiraterone have not been evaluated, in vivo. Avoid or use with caution, strong inhibitors and inducers 
of CYP3A4 during  ZYTIGA treatment [see Clinical Pharmacology (12.3) in full Prescribing Information].

USE IN SPECIFIC POPULATIONS
Pregnancy: Pregnancy Category X [see Contraindications].: ZYTIGA can cause fetal harm when 
administered to a pregnant woman based on its mechanism of action and findings in animals. While there 
are no adequate and well-controlled studies with  ZYTIGA in pregnant women and  ZYTIGA is not indicated 
for use in women, it is important to know that maternal use of a CYP17 inhibitor could affect development 
of the fetus. Abiraterone acetate caused developmental toxicity in pregnant rats at exposures that were 
lower than in patients receiving the recommended dose.  ZYTIGA is contraindicated in women who are 
or may become pregnant while receiving the drug. If this drug is used during pregnancy, or if the patient 
becomes pregnant while taking this drug, apprise the patient of the potential hazard to the fetus and the 
potential risk for pregnancy loss. Advise females of reproductive potential to avoid becoming pregnant 
during treatment with  ZYTIGA.
In an embryo-fetal developmental toxicity study in rats, abiraterone acetate caused developmental 
toxicity when administered at oral doses of 10, 30 or 100 mg/kg/day throughout the period of 
organogenesis (gestational days 6-17). Findings included embryo-fetal lethality (increased post 
implantation loss and resorptions and decreased number of live fetuses), fetal developmental delay 
(skeletal effects) and urogenital effects (bilateral ureter dilation) at doses ≥10 mg/kg/day, decreased 
fetal ano-genital distance at ≥30 mg/kg/day, and decreased fetal body weight at 100 mg/kg/day. Doses 
≥10 mg/kg/day caused maternal toxicity. The doses tested in rats resulted in systemic exposures (AUC) 
approximately 0.03, 0.1 and 0.3 times, respectively, the AUC in patients.
Nursing Mothers:  ZYTIGA is not indicated for use in women. It is not known if abiraterone acetate is 
excreted in human milk. Because many drugs are excreted in human milk, and because of the potential for 
serious adverse reactions in nursing infants from  ZYTIGA, a decision should be made to either discontinue 
nursing, or discontinue the drug taking into account the importance of the drug to the mother.
Pediatric Use: Safety and effectiveness of  ZYTIGA in pediatric patients have not been established.
Geriatric Use: Of the total number of patients receiving  ZYTIGA in phase 3 trials, 73% of patients were 
65 years and over and 30% were 75 years and over. No overall differences in safety or effectiveness were 
observed between these elderly patients and younger patients. Other reported clinical experience has 
not identified differences in responses between the elderly and younger patients, but greater sensitivity 
of some older individuals cannot be ruled out.
Patients with Hepatic Impairment: The pharmacokinetics of abiraterone were examined in subjects with 
baseline mild (n = 8) or moderate (n = 8) hepatic impairment (Child-Pugh Class A and B, respectively) and 
in 8 healthy control subjects with normal hepatic function. The systemic exposure (AUC) of abiraterone 
after a single oral 1,000 mg dose of  ZYTIGA increased by approximately 1.1-fold and 3.6-fold in subjects 
with mild and moderate baseline hepatic impairment, respectively compared to subjects with normal 
hepatic function.
No dosage adjustment is necessary for patients with baseline mild hepatic impairment. In patients with 
baseline moderate hepatic impairment (Child-Pugh Class B), reduce the recommended dose of  ZYTIGA 
to 250 mg once daily. If elevations in ALT or AST >5X ULN or total bilirubin >3X ULN occur in patients 
with baseline moderate hepatic impairment, discontinue  ZYTIGA treatment [see Dosage and 
Administration (2.1) and Clinical Pharmacology (12.3) in full Prescribing Information].
The safety of  ZYTIGA in patients with baseline severe hepatic impairment has not been studied. These 
patients should not receive  ZYTIGA.
For patients who develop hepatotoxicity during treatment, interruption of treatment and dosage 
adjustment may be required [see Dosage and Administration (2.2) in full Prescribing Information, 
Warnings and Precautions, and Clinical Pharmacology (12.3) in full Prescribing Information].
Patients with Renal Impairment: In a dedicated renal impairment trial, the mean PK parameters were 
comparable between healthy subjects with normal renal function (N=8) and those with end stage renal disease 

(ESRD) on hemodialysis (N=8) after a single oral 1,000 mg dose of  ZYTIGA. No dosage adjustment is necessary for  
patients with renal impairment [see Dosage and Administration (2.1) and Clinical Pharmacology (12.3) in 
full Prescribing Information].

OVERDOSAGE
There have been no reports of overdose of  ZYTIGA during clinical studies.
There is no specific antidote. In the event of an overdose, stop  ZYTIGA, undertake general supportive 
measures, including monitoring for arrhythmias and cardiac failure and assess liver function.
Storage and Handling: Store at 20oC to 25oC (68oF to 77oF); excursions permitted in the range from 15oC 
to 30oC (59oF to 86°F) [see USP controlled room temperature].
Based on its mechanism of action,  ZYTIGA may harm a developing fetus. Therefore, women who are 
pregnant or women who may be pregnant should not handle  ZYTIGA without protection, e.g., gloves 
[see Use in Specific Populations].

PATIENT COUNSELING INFORMATION
See FDA-approved patient labeling (Patient Information)
•	Patients should be informed that  ZYTIGA and prednisone are used together and that they should not 

interrupt or stop either of these medications without consulting their physician.

•	Patients receiving GnRH agonists should be informed that they need to maintain this treatment during 
the course of treatment with  ZYTIGA and prednisone.

•	Patients should be informed that  ZYTIGA must not be taken with food and that no food should be 
consumed for at least two hours before the dose of  ZYTIGA is taken and for at least one hour after 
the dose of  ZYTIGA is taken. They should be informed that the tablets should be swallowed whole 
with water without crushing or chewing. Patients should be informed that taking  ZYTIGA with food 
causes increased exposure and this may result in adverse reactions.

•	Patients should be informed that  ZYTIGA is taken once daily and prednisone is taken twice daily 
according to their physician’s instructions.

•	Patients should be informed that in the event of a missed daily dose of  ZYTIGA or prednisone, they 
should take their normal dose the following day. If more than one daily dose is skipped, patients 
should be told to inform their physician.

•	Patients should be apprised of the common side effects associated with  ZYTIGA, including peripheral 
edema, hypokalemia, hypertension, elevated liver function tests, and urinary tract infection. Direct the 
patient to a complete list of adverse drug reactions in PATIENT INFORMATION.

•	Patients should be advised that their liver function will be monitored using blood tests.

•	Patients should be informed that  ZYTIGA may harm a developing fetus; thus, women who are 
pregnant or women who may be pregnant should not handle  ZYTIGA without protection, e.g., gloves. 
Patients should also be informed that it is not known whether abiraterone or its metabolites are 
present in semen and they should use a condom if having sex with a pregnant woman. The patient 
should use a condom and another effective method of birth control if he is having sex with a woman 
of child-bearing potential. These measures are required during and for one week after treatment with 
 ZYTIGA.
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I-SPY Trials Seek Effective New Drug Combinations 
Using Adaptive Trial Design
Ben Leach

Clinical trials usually test 1 drug at 
a time by comparing it to a simi-
lar existing drug or a placebo, 

but a new trial is trying to determine 
whether the responses that women 
with breast cancer have with certain in-
vestigational agents early on in a clini-
cal trial can guide treatment decisions 
later on within the same trial, as well as 
expedite further clinical trials involving 
these new agents.

That is the goal of 
the I-SPY trials, a se-
ries of novel trials de-
signed to test several 
different experimen-
tal therapies at once 
to determine which 
ones work best in 
which patients. Laura 
J. Esserman, MD, MBA, 
director of the Carol 
Franc Buck Breast Care 
Center and professor 
of surgery and radiol-
ogy at the University 
of California San Fran-
cisco, discussed the I-
SPY 1 and I-SPY 2 trials 
at the 30th Annual Miami Breast Cancer 
Conference (MBCC). 

Esserman said that women who are 
at risk for systemic recurrence will not 

be cured by surgery alone, and the or-
der of surgery and systemic therapy 
has no impact on survival outcomes. To 
this end, the I-SPY trials are designed to 
determine which patients benefit the 

myelogenous leukemia, where the drug 
Gleevec targets the ABL pathway, and if 
you give that drug to someone in the ac-
celerated phase of CML, or early disease, 
you can cure most people now,” Esser-
man said. “But if you give it in the blast 
phase or what is the equivalent of met-
astatic disease, you can’t cure anybody.”

Esserman also explained the impor-
tance of testing multiple agents in I-
SPY 2. “The reason we have more than 
1 agent is we don’t know for which sub-
type the agents are going to work,” Es-
serman said. “But we let the trial sort 
that out. We may have an idea of who 
it’s going to benefit, but we really don’t 
know. The data have got to sort that out 
for us.”

Additionally, the design of the trial al-
lows for only 1 control arm despite the 
myriad of agents being tested in the 
study. Each new agent is compared with 
the same control arm.

In her presentation at MBCC, Es-
serman provided a brief summary of 
agents involved in the trial thus far 
(Table). A total of 5 agents are currently 
active in the trial, and certain therapies 
have already proved more effective in 
certain subtypes of cancers than oth-
ers. For example, neratinib, a pan-ErbB 
inhibitor, is active regardless of HER2 or 
hormone receptor status, whereas ABT-

most when they receive experimental 
drugs, and among those who perform 
well, patients with similar disease char-
acteristics can be stratified to receive 
the same drugs.

“We’re looking for the people who 
have high proliferative disease, if 
they’re hormone-positive, and the tri-
ple-negative and the HER2-positive pa-
tients,” Esserman said. “Those are the 

ones who are going to 
get the biggest benefit 
from chemotherapy, 
and they’re the ones 
where the ability to 
respond to therapy or 
not is ultimately going 
to translate into a dif-
ference in event-free 
survival.”

In the I-SPY 1 trial, 
3 important factors 
were involved when 
determining how to 
structure further trials. 
First, patients who did 
well regardless of the 
chemotherapy they 
received were consid-

ered to have a good prognosis. Second, 
patients who were not in the good prog-
nosis group who had a better patho-
logic complete response to neoadjuvant 
therapy had longer disease-free sur-
vival. Third, imaging, specifically with 
MRI, to determine the size of the tumor 
during treatment was also a good pre-
dictor of how patients would respond  
to a particular treatment.

Using this information, researchers 
designed the I-SPY 2 trial to test several 
different agents in women with newly 
diagnosed, locally advanced breast can-
cer. Specifically, I-SPY 2 is evaluating 
whether the addition of investigational 
agents to standard chemotherapy im-
proves outcomes in the neoadjuvant 
setting. 

Unlike many studies that focus on 
how patients with metastatic disease 
respond to new and investigational 
agents, the I-SPY 2 trial is enrolling pa-
tients with primarily stage II and stage 
III disease. Esserman explained that 
even if the drugs are effective, it’s pos-
sible that if the drugs are tested in the 
metastatic setting that they will not 
yield a signal or be of sufficient strength 
to overcome metastatic disease.

“A perfect example of this is chronic 

888 plus carboplatin appears to only 
be effective in HER2-negative patients, 
though hormone receptor status does 
not seem to matter.

The end point for each one of these 
agents is pathologic complete response. 
In order to advance, each agent must 
meet a threshold of having an 85% pre-
dicted likelihood of success in a phase 
III trial that would enroll at least 300 pa-
tients. Esserman said that these drugs 
have to double the log odds of having a 
pathologic complete response. 

Additionally, I-SPY 2 is not designed 
to compare 2 drugs that target the same 
pathway. This way, it is known which 
patients with a particular mutation will 
specifically benefit from a drug, rather 
than having to design a series of trials 
for that 1 drug and find a large group of 
patients with that particular mutation 
to enroll.

“It’s in everybody’s interest to figure 
out how to be more efficient, work to-
gether, bring down the cost and the 
time to get these agents screened,” Es-
serman said. “One of the things we’re 
talking about doing now is, if drugs 
graduate from I-SPY, how can we start 
working seamlessly to get the drug into 
a confirmatory trial relatively quickly? 
That would actually benefit patients the 
most, and that’s very exciting.” EBO
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“If drugs graduate 
from I-SPY, how can 

we start working 
seamlessly to get 

the drug into a 
confirmatory trial 

relatively quickly?” 
—Laura J. Esserman, MD, MBA
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Table. I-SPY 2 Trial: Agent Update

Agent Target
Status  
in Trial

HER2+ 
HR+

HER2+ 
HR–

HER2– 
HR+

HER2– 
HR–

Neratinib Pan ErbB 
Inhibitor

Active Yes Yes Yes Yes

ABT-888 

(+ Carbo-
platin)

PARP Inhibitor 
+ Carboplatin

Active No No Yes Yes

AMG 386 Angiogenesis  
Inhibitor

Active No No Yes Yes

AMG 479 
(+ Metfor-
min)

Anti-IGFR 
Inhibitor + 
Metformin

Active No No Yes Yes

MK2206 AKT Inhibitor Active Yes Yes Yes Yes

TDM-1 +  
Pertuzumab

Antibody Toxin/ 
HER Dimer Ab

Submit-
ted to 
IRB

Yes Yes No No

Pertuzumab HER Dimeriza-
tion Antibody

Submit-
ted to 
IRB

Yes Yes No No

INK 128 TORC1/TORC2 
Inhibitor

Pending 
Safety 
Data

? ? Yes Yes

Laura J. Esserman, MD, MBA
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Miami Breast Cancer Conference

Sledge Expects “Big Data” to Generate Big Changes
Anita T. Shaffer

The 30th Annual Miami Breast Can-
cer Conference® provided a forum 
for exploring the latest research, 

techniques, and analyses of all aspects 
of caring for patients with breast cancer, 
including updates in surgical, medical, 
and radiation oncology. Physicians’ Edu-
cation Resource (PER) hosted the confer-
ence, which took place March 7-10, 2013, 
in Miami Beach, Florida.

The technological advances in analyz-
ing the human genome have spawned a 
new era in breast cancer as well as other 
types of malignancies that will affect on-
cology practice and will necessitate dra-
matic changes in the clinical trials sys-
tem, according to George W. Sledge Jr, MD.

Sledge told attendees at the 30th An-
nual Miami Breast Cancer Conference 
that 2012 marked a leap forward in un-
derstanding breast cancer as the results 
of many genomic analyses became avail-
able. The range of mutations uncovered 
in individual tumors will require moving 
beyond battling cancer by identifying 
a particular molecular process, as has 
been the case in the targeted therapy era.

“We’re clearly entering a new age, and 
that age is what I consider to be the ge-
nomic era,” said Sledge, who is chief of 
the Oncology Division at Stanford Uni-
versity School of Medicine in California 
and a past president of the American 
Society of Clinical Oncology. “This is an 
era of great promise. We’re at the point 
where we’ll be able to tell an individual 
what’s driving their cancer, but it’s going 
to require a whole lot more of us.” 

In developing new therapeutics, re-
searchers will have to focus not only on 

Please expand upon your description 
of the new genomic era in breast can-
cer, as well as other types of cancer.
We’ve moved through a number of eras 
in the history of breast cancer. We start-
ed off with local-regional therapies, such 
as surgery and radiation. We then went 
to systemic therapies with drugs such as 
chemotherapy. The first 
targeted therapies were 
actually hormonal ther-
apies dating back now 
several decades. In the 
last decade, the pace of 
research has picked up 
as we’ve learned more 
about the biology of the 
disease. This has led, of 
course, to an explosion 
of new, targeted thera-
pies, not just for breast 
cancer but for all can-
cers.

I would argue that 
we’re moving into a new 
era. And this genomic 
era is going to be an era in which big data 
will come to the fore, where we will do 
deep sequencing or something like it on 
every patient’s tumor, and for that mat-
ter, on the host genome as well. We will 
have exquisite details and understand-
ing of what is driving the biology of an 
individual’s cancer, and, hopefully we’ll 
have the tools available that will allow us 
to interfere with that biology on the very 
individual level.

Now, that’s got real pluses and minus-
es at the same time. The plus, of course, 
is that when you truly individualize 

qualitative mutations but also quantita-
tive aberrations, Sledge said. “We don’t 
need a magic bullet, we need a magic 
shotgun,” he said. “We need something 
that can shoot pellets at a lot of different 
targets, and do so more or less simulta-
neously.” 

He said the current clinical trials sys-
tem is poorly equipped to take advantage 
of advances in knowledge about cancer 
genomics, and that many changes are 
needed. His ideas for overhauling the 
system include trials designed around 
multitargeting, greater collaboration 
among research entities, an information 
network for clinical trials, a redesigned 
informed consent process, and a “funda-
mentally different regulatory apparatus.”

“We have a next-generation sequenc-
ing. We need a next-generation clinical 
trials system, “ Sledge said.

Sledge noted that technological ad-
vances have delivered an explosion of 
information at an ever-decreasing cost. 
He said the sequencing of the first hu-
man genome took 13 years and cost ap-
proximately $3 billion; in the next sever-
al years, researchers likely will be able to 
sequence a genome in less than 2 weeks 
at a cost of about $1000. He said the price 
would drop further and that the chal-
lenge would be using the information 
generated.

“The evaluation of that gene chip that 
you order will be incredibly complicated 
and will require a significant amount 
of playing out over the next decade in 
terms of how we use it,” he said.

In an interview with OncologyLive, 
Sledge elaborated on his remarks.

therapy you won’t be treating the patient 
with drugs that might make them sick. 
You will be treating them with drugs 
that might keep them well. That thera-
peutic individualization with targeted 
therapies is certainly what we hope for 
and what we aspire to. 

At the same time, because this is go-
ing to represent such 
narrow casting, such 
focus on the individual, 
the clinical trials of the 
past will no longer be 
possible. In the past 
we’ve done, for instance, 
7000-patient trials to 
compare 2 different aro-
matase inhibitors for 
an all-comers estrogen 
receptor-positive popu-
lation. We won’t be able 
to do that in the genom-
ic era. In fact, it may be 
very hard to do anything 
other than pilot trials 
for some rare mutations 

that exist in certain types of breast can-
cers. So, the clinical trial piece of this will 
get much more difficult even as it gets 
much more exciting.

How do you think oncology practice will 
change in the genomic era? Will patients 
be visiting their oncologist with their tu-
mor analysis on a computer chip?
This is probably every doctor’s fear: Mrs 
Jones walks in and says, “Here’s the 
memory stick. It’s got all 3.2 billion base 
pairs for my cancer. Here’s my host ge-
nome on another memory stick. Tell me 
how you’re going to treat me, doctor.” 

Part of the change that we’re going to 
need to make is not just in how research 
approaches this, but how physicians ap-
proach it. Physicians are not trained to 
analyze deep sequencing, and probably 
never will be. We’re going to need bio-
informatic support that’s more or less 
real time, where once one has these 
data available, that bioinformatics sup-
port is going to be able to sort through 
these complicated genomes and give us 
answers that are applicable and useful 
in a real-time way in the clinic. We don’t 
have that yet, but that’s certainly some-
thing that can be developed over the 
next few years as we learn more.

Please explain the concept of gene mu-
tational load and how this expanded 
understanding might change therapeu-
tic approaches.
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This has been an area of great fascina-
tion to me. If you look at human cancers, 
and if you measure the number of mu-
tations that there are in the cancer and 
come up with what are known as muta-
tions per mega base—the mutation rate 
for a million base pairs in someone’s 
genome—that is sort of a new currency 
of being able to measure how disordered 
the patient’s genome is. What one finds 
is that there’s a thousand-fold difference 
between the least mutated and the most 
mutated of human cancers. Now, you’ve 
got to imagine that having a thousand 
more mutations is going to affect how 
you’re going to respond to a particular 
therapy, and whether or not you’re going 
to respond to a particular therapy.

People like myself have spent pret-
ty much their entire career looking at 
qualitative aspects of oncology: Is HER2 
amplified? Is the patient estrogen re-
ceptor–positive? This is somewhat of a 
change because we now need to think in 
terms of quantitative as well as qualita-
tive analysis when we’re looking at these 
tumors.

A good example of this is triple-nega-
tive breast cancer where the cancers on 
average are highly disordered and have 
lots of mutations. Those cancers, we’re 
finding out, are the cancers that are real-
ly good at finding ways around the road-
blocks that we throw up. They’re really 
good at resisting the drug therapies that 
we have available for patients.

During one of your presentations, you 
noted that analyses of tumors by mu-
tational load has led to the concept of 
“stupid cancers” versus “smart can-
cers.” Please elaborate.
If we look at human cancers, they are 
now in broad terms dividing themselves 
out into cancers that are relatively “stu-
pid” or “smart.” A great example of a stu-
pid cancer is chronic myelogenous leu-
kemia, where you have a single genetic 
alteration with bcr-abl translocation that 
is responsible for the cancer and which 
represents the way that you treat the can-
cer. You come up with a small-molecule 
receptor tyrosine kinase inhibitor of that 
fusion product, and the very first drug 
that came on the market gave you an 89% 
five-year survival for widespread disease. 
And, if that cancer no longer responds 
to that drug, most of the mutations that 
cause resistance are in exactly the same 
ATP [adenosine triphosphate] pocket of 
that particular kinase. So, you come up 
with a different kinase inhibitor and the 
patient goes back into a remission.

That’s not a very smart cancer, is it? 
That is a cancer that flunked out of grade 
school, in a way. 

In contrast, we have these really smart 
cancers that have all these loads of mu-

accept different end points if we’re going 
to be able to move this forward.

How might approaches to therapy 
change?
We’ve been doing largely a kinase-based 
approach, such as targeting HER2 and 
the epidermal growth factor. Whether 
or not you’re talking about interfering at 
the cell membrane or downstream, there 
is still a kinase-based approach. But, if a 
patient has multiple genetic drivers of 
their cancer, it may be very difficult to 
do these trials. We may be talking about 
such thin slices of the pie that mounting 
anything other than a pilot trial will be 
really difficult.

If we’re thinking in terms of having 
multiple kinases involved, we have to 
think about using either multiple drugs 
or alternatively going to drugs that are 
perhaps a little bit less targeted. Many of 
our drugs, many of our kinase inhibitors, 
are not particularly clean drugs; in fact, 
they are targeting several different ki-
nases simultaneously. It may be that we 
need to be thinking in terms of, if I can 
use a phrase, “selectively promiscuous 
drugs,” which are capable of targeting 
several kinases simultaneously.

Doing that is going to require a differ-
ent way of thinking about drug develop-
ment, both from a pharmaceutical com-
pany’s standpoint in terms of how you 
develop the drugs, but also from a regula-
tory standpoint in terms of how you ap-
prove the drugs. We’re not quite there yet.

The changes you are discussing seem 
to point to a dramatic overhaul of the 
current system.
The reality is that if we’re going to con-
tinue down this path of interfering with 
kinases, of interfering with the muta-

tations. They have a bunch of different 
drivers that are driving the cancer simul-
taneously. 

If you think of this as when you treat 
a patient, it is as though the criminal is 
trying to escape town and you throw up 
a roadblock. The stupid criminal gets 
caught at the roadblock and never goes 
any farther. The smart criminal is just 
going to find another route out of town. I 
think that’s what we’re faced with. 

Very interestingly, many of the hema-
tologic malignancies and childhood can-
cers tend to fall at the end of the spec-
trum that has relatively few mutations. 
In contrast, as perhaps we might expect, 
cancers such as colorectal cancer, which 
is caused by a lifetime of exposure of the 
gut to Big Macs, or melanomas caused by 
too much time in a tanning salon or too 
much time out on the beach with, again, 
that lifetime of mutagenic exposures, 
or head and neck cancer or lung cancer 
caused by a lifetime of cigarette smok-
ing—these cancers have a large muta-
tional load.

What changes in the clinical trials sys-
tem might be necessary to take advan-
tage of the expanded knowledge avail-
able in this genomic era?
We may have to change the standard of 
evidence. The FDA already has the ca-
pacity when we’re dealing with an or-
phan disease where there are relatively 
few cases to accept drugs based on what 
we might otherwise consider a lower 
standard. In cases where you have a true 
orphan disease, for instance, response 
rate might be the criterion for approval 
rather than overall survival or progres-
sion-free survival. If you don’t have the 
patients to allow you to do a phase III tri-
al, then you’re probably going to have to 

tional drivers of the cancer, we’re going 
to need to think about a significant over-
haul of our system.

Of course, the other alternative is not 
to continue down that path. We certainly 
have other paths that we can look at. For 
instance, immune-based approaches—
new drugs such as anti-PD-1, anti-PD-
L1 [programmed death and its ligand], 
that sort of nonspecifically invoke the 
body’s immune system to attack the 
cancer—might be highly active for some 
cancers. There are certainly many other 
approaches that are being looked at right 
now that wouldn’t involve a kinase-
based approach.
 
What role has federal funding played 
in advancing research into the human 
genome, and are you fearful about the 
prospects for future advancements in 
light of the current debates about gov-
ernment support of oncology research?
It’s safe to say that we would be nowhere 
near where we are in genomics without 
federal funding, not just in the United 
States but in other countries as well. Par-
ticularly in the United States, the first 
human genome from the Human Ge-
nome Project came about as a result of 
a large-scale federal project. The Cancer 
Genome Atlas project that has looked at 
20 different cancers—including perhaps 
somewhere close to 20,000 human ge-
nomes at this point—came about as a re-
sult of federal funding in recent years. It 
has been crucial in terms of being able to 
understand the biology of human cancer.

I think all of us who are in this area, 
as we look not just at the sequestration 
issues but also at the broader issues in 
terms of federal funding for cancer re-
search, are concerned that we might lose 
an entire generation of investigators. 
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The “Genomic Chaos” of Breast Cancer 

Graphic courtesy of The Genome Institute at Washington University in St. Louis/Newswise

Researchers are able to characterize the genomic complexi-
ties of breast cancer in greater detail than ever, noted George W. 
Sledge Jr, MD. 

For example, researchers at the Siteman Cancer Center 
and The Genome Institute at Washington University 
in St. Louis found that women who did not respond to 
estrogen-lowering therapy had tumors with higher muta-
tion rates, as shown for 1 patient in plot at right (Nature. 
2012;486[7403]:353-360).

“Smart tumors” with higher mutational loads result in 
“genomic chaos,” Sledge said in his presentation. Below, 
Sledge listed key aspects of breast cancer mutations (Na-
ture. 2012;486[7403]:400-404). 

Mutational Landscape
•	100 breast cancer genomes analyzed
•	Driver mutations found in at least 40 different can-

cer genes
•	73 different combinations of driver-mutated cancer genes
•	28 cancers had a single-driver mutation, but 

some had as many as 6 driver mutations
•	WE HAVE NEVER TARGETED 6 DRIVERS!



Miami Breast Cancer Conference
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about how we fund scientific research in 
general, and cancer research in particu-
lar, if we’re going to be successful going 
forward.

Do we need the level of support that 
was provided in the “War on Cancer” of 
the 1970s?
It’s interesting that if you go back to 
Richard Nixon’s original idea for the 

going to see a lot of these diseases fall-
ing over the next few years. 

Despite what I’ve already mentioned 
about how tough some of these cancers 
are going to be, I do believe that knowl-
edge is power, and I do believe that the 
huge amount we’re learning is going to 
be applicable to individual patients in 
the not-too-distant future. I’m a cau-
tious optimist when it comes to this. 
But to do that, we’re going to need the 
infrastructure, we’re going to need the 
support for smart young researchers be-
cause they’re dealing with very smart tu-
mors. We’re going to need to think about 
how we move this into the clinic in an 
efficient and effective way from a clini-
cal research standpoint, and ultimately 
from a patient care standpoint. None 
of that’s going to be easy, or simple, or 
cheap. EBO

Young investigators looking at this field 
may just simply say, “This is too tough. 
If I have a 1 in 20 chance of getting a re-
search grant, why on earth should I do 
that? I have better odds at the racetrack.” 

And, a nation that treats its young in-
vestigators as if they were people who 
should be going to the racetrack prob-
ably will deserve what it gets in the long 
run. We need to think more seriously 

“War on Cancer,” we were flamingly 
ignorant about cancer at that point. 
We knew nothing about oncogenes, 
for instance. Can you imagine declar-
ing a war on cancer without knowing 
what’s causing cancer? I think the great 
analogy is actually the space program. 
We went to the moon right around the 
same time as we declared war on can-
cer, but we went to the moon based 
upon Newtonian physics, something 
that was discovered in the 1680s. Ba-
sically what you needed to get to the 
moon was stuff that was discovered 
several hundred years ago. But we had 
to start anew when we started the war 
on cancer, and we’re still learning it at a 
huge pace.

I’m confident that we’re almost there. 
I’m confident that we have learned so 
much about cancer biology that we’re 

Key Aspects of “Stupid” and “Smart” Cancers
Stupid Cancers Smart Cancers

 Single dominant mutation  Multiple mutational drivers

 Small mutational load  Large mutational load

 Monotherapy effective   Multitargeted therapy required

  Resistance rare, late, and in same pathway   Resistance common and early

Clinical trials are under way that 
may change the way risk of recur-
rence is assessed for early-stage 

breast cancer patients, allowing for indi-
vidualization of therapy. In her presen-
tation, at the 30th Annual Miami Breast 
Cancer Conference, Lisa A. Carey, MD, 
chief, Division of Hematology and On-
cology, at the University of North Caro-
lina Lineberger Comprehensive Cancer 
Center, highlighted the latest develop-
ments in the use of personalized adju-
vant therapy and the evolving treatment 
paradigm.

Currently, clinicians assess both prog-
nostic and predictive factors in choosing 
the type and duration of adjuvant ther-
apy, taking into particular consideration 
menopausal status and type of breast 
cancer. Standard adjuvant therapy for 
women with hormone receptor-positive 
breast cancer is 5 years of tamoxifen. 
Postmenopausal women generally re-
ceive an aromatase inhibitor (AI) instead 
of tamoxifen, or sometimes after initial 
tamoxifen treatment. 

However, the recent Adjuvant Tamoxi-
fen, Longer Against Shorter (ATLAS) study 
demonstrated that longer treatment 
with tamoxifen resulted in lower risk of 
breast cancer recurrence and death from 
the disease. The trial randomized more 
than 6800 pre- and postmenopausal 
women who had been taking tamoxifen 
for 5 years for their estrogen receptor 
(ER)–positive breast cancer to treatment 

with either 5 more years of tamoxifen 
or placebo. “The improvement in survi- 
val for women taking tamoxifen for an 
additional 5 years was particularly late—
not within the 5 years of the study itself, 
but after the patients had stopped their 
adjuvant therapy,” said Carey. During 
the second decade following diagnosis, 
women who had continued tamoxifen 
for 10 years had a 25% lower rate of re-
currence and a 29% lower breast cancer 
mortality compared with women who 
were on treatment for a total of 5 years.

Adherence to therapy was not high in 
the trial: There was a 15% noncompli-
ance rate for patients on year 7 of their 
adjuvant therapy, which rose to 40% by 
year 10. 

“For ER-positive patients, there is a 
continuous risk of recurrence for about 
1% to 2% of patients, unlike for ER-neg-
ative patients, who tend to have a point 
when the risk decreases to almost zero,” 
said Carey. 

Long-term tamoxifen is not without 
side effects, but the benefits appeared to 
outweigh these risks. “There is a real risk 
of endometrial cancer, although the ac-
tual numbers are not high, and there is 
also a risk of blood clots,” said Carey. Ac-
cording to Carey, the main risk of blood 
clotting likely occurs early, which is why 
the risk was low in the long-term ATLAS 
study. However, tamoxifen therapy de-
creased the risk of ischemic heart dis-
ease and did not affect stroke outcomes. 

The study is practice-changing for 
patients with stage I disease, accord-
ing to Carey, and particularly relevant 
for premenopausal patients. Whether 
postmenopausal women should also re-
ceive 10 years of tamoxifen, rather than 
AI therapy, is now in question. There are 
currently no data comparing 5 years of 
AI to 10 years of tamoxifen. 

Molecular Signatures
Other studies are assessing newly de-
veloped molecular signatures for use 
in identifying high-risk patients who 
would benefit from chemotherapy as 
part of their adjuvant regimen. The 
Trial Assigning Individualized Options 
for Treatment (Rx), or TAILORx, phase 
III study is addressing whether women 
with node-negative, ER-positive, early-
stage breast cancer who have neither 
low- nor high-risk recurrence scores 
should receive chemotherapy in ad-
dition to adjuvant hormonal therapy. 
The Oncotype DX Breast Cancer Assay 
is being used to quantify a patient’s 
risk score based on expression levels 
of a panel of 21 genes. Oncotype Dx is 
commonly used in practice, Carey said, 
and patients with a high-risk score and 
node-negative disease are typically 
treated with chemotherapy and hor-
monal therapy. 

The RxPONDER (Rx for Positive Node, 
Endocrine responsive Breast Cancer) 
trial is addressing how to use Oncotype 

Dx for chemotherapy decision making in 
patients with node-positive, ER-positive, 
HER2-negative disease, which may differ 
from node-positive and node-negative 
disease, said Carey. 

Another test, MammaPrint, uses a 70 
gene-expression profile to assess relapse 
risk in patients with breast cancer. The 
MINDACT phase III trial (Microarray in 
Node-Negative Disease May Avoid Che-
motherapy) is under way to address how 
this expression signature compares with 
a common clinical-pathological criteria 
in selecting patients for adjuvant che-
motherapy. “We are all waiting for really 
clear guidance to come from the MIND-
ACT study,” said Carey. 

For patients who have HER-positive 
breast cancer, chemotherapy is widely 
used as an adjuvant therapy in com-
bination with trastuzumab. “For HER-
positive disease, we currently don’t have 
any data on which women may not ben-
efit from the additional chemotherapy,” 
said Carey. There is no genetic signature 
to test for, although researchers are at-
tempting to identify potential prognostic 
biomarkers. EBO

Davies C, Pan H, Godwin J, et al. Long-term 
effects of continuing adjuvant tamoxifen to 10 
years versus stopping at 5 years after diagno-
sis of oestrogen receptor-positive breast can-
cer: ATLAS, a randomised trial [published on-
line December 5, 2012]. Lancet. doi:10.1016/
S0140-6736(12)61963-1. 

Use of Personalized Medicine to Select Adjuvant 
Breast Cancer Therapy
Anna Azvolinsky, PhD
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What is the value of  
VELCADE® (bortezomib)?
▼ Overall survival advantage
▼ Defined length of therapy
▼ Medication cost

If you DEfInE VALuE As An oVErALL surVIVAL ADVAntAgE:
VELCADE (bortezomib) combination delivered a >13-month overall survival advantage

    At 5-year median follow-up, VELCADE+MP* provided a median overall survival  
of 56.4 months vs 43.1 months with MP alone (HR=0.695 [95% CI, 0.57-0.85]; p<0.05)†

    At 3-year median follow-up, VELCADE+MP provided an overall survival advantage over MP  
that was not regained with subsequent therapies

If you DEfInE VALuE As DEfInED LEngth of thErApy:
    Results achieved using VELCADE twice-weekly followed by weekly dosing for a median of  

50 weeks (54 planned)1

If you DEfInE VALuE As MEDICAtIon Cost:
    Medication cost is an important factor when considering overall drug spend. The Wholesale Acquisition  

Cost for VELCADE is $1,540 per 3.5-mg vial as of January 2013

    When determining the value of a prescription drug regimen, it may be worth considering medication cost, 
length of therapy, and dosing regimens. This list is not all-inclusive; there are additional factors to consider 
when determining value for a given regimen

The median age of patients in 
the VISTA† trial was 71 years 
(range: 48-91).

Reference: 1. Mateos M-V, Richardson PG, Schlag R, et al. Bortezomib plus melphalan 
and prednisone compared with melphalan and prednisone in previously untreated multiple 
myeloma: updated follow-up and impact of subsequent therapy in the phase III VISTA trial. 
J Clin Oncol. 2010;28(13):2259-2266.
*Melphalan+prednisone.
† VISTA TRIAL: a randomized, open-label, international phase 3 trial (N=682) evaluating 
the efficacy and safety of VELCADE administered intravenously in combination with MP vs 
MP in previously untreated multiple myeloma. The primary endpoint was TTP. Secondary 
endpoints were CR, ORR, PFS, and overall survival. At a prespecified interim analysis 
(median follow-up 16.3 months), VELCADE+MP resulted in significantly superior results 
for TTP (median 20.7 months with VELCADE+MP vs 15.0 months with MP [p=0.000002]), 
PFS, overall survival, and ORR. Further enrollment was halted and patients receiving MP 
were offered VELCADE in addition. Updated analysis was performed.

▼ Embryo-fetal risk: Women should avoid becoming 
pregnant while being treated with VELCADE. Advise 
pregnant women of potential embryo-fetal harm.

▼ Closely monitor patients receiving VELCADE in combination 
with strong CYP3A4 inhibitors. Avoid concomitant use of 
strong CYP3A4 inducers.

ADVErsE rEACtIons
Most commonly reported adverse reactions (incidence ≥20%) 
in clinical studies include nausea, diarrhea, thrombocytopenia, 
neutropenia, peripheral neuropathy, fatigue, neuralgia, anemia, 
leukopenia, constipation, vomiting, lymphopenia, rash, pyrexia, 
and anorexia. 

Please see Brief Summary for VELCADE on the next page 
of this advertisement.

For Reimbursement Assistance, call 1-866-VELCADE 
(835-2233), Option 2, or visit VELCADEHCP.com.

▼ Cardiac toxicity: Worsening of and development of cardiac 
failure have occurred. Closely monitor patients with existing 
heart disease or risk factors for heart disease.

▼ Pulmonary toxicity: Acute respiratory syndromes have 
occurred. Monitor closely for new or worsening symptoms.

▼ Posterior reversible encephalopathy syndrome: Consider 
MRI imaging for onset of visual or neurological symptoms; 
discontinue VELCADE if suspected.

▼ Gastrointestinal toxicity: Nausea, diarrhea, constipation, 
and vomiting may require use of antiemetic and antidiarrheal 
medications or fluid replacement.

▼ Thrombocytopenia or Neutropenia: Monitor complete blood 
counts regularly throughout treatment.

▼ Tumor lysis syndrome: Closely monitor patients with  
high tumor burden.

▼ Hepatic toxicity: Monitor hepatic enzymes during treatment.

InDICAtIon
VELCADE (bortezomib) is indicated for the treatment of 
patients with multiple myeloma. 

ContrAInDICAtIons 
VELCADE is contraindicated in patients with hypersensitivity 
(not including local reactions) to bortezomib, boron, or mannitol, 
including anaphylactic reactions. VELCADE is contraindicated for 
intrathecal administration.

WArnIngs, prECAutIons, AnD Drug IntErACtIons
▼ Peripheral neuropathy: Manage with dose modification 

or discontinuation. Patients with preexisting severe 
neuropathy should be treated with VELCADE only after 
careful risk-benefit assessment.

▼ Hypotension: Use caution when treating patients 
taking antihypertensives, with a history of syncope, 
or with dehydration.
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Brief Summary

INDICATIONS:
VELCADE® (bortezomib) for Injection is indicated for the treatment of patients with multiple myeloma. 
VELCADE for Injection is indicated for the treatment of patients with mantle cell lymphoma who have 
received at least 1 prior therapy.

CONTRAINDICATIONS: 
VELCADE is contraindicated in patients with hypersensitivity (not including local reactions) to 
bortezomib, boron, or mannitol, including anaphylactic reactions. VELCADE is contraindicated for 
intrathecal administration. 

WARNINGS AND PRECAUTIONS: 
Peripheral Neuropathy: VELCADE treatment causes a peripheral neuropathy that is predominantly 
sensory; however, cases of severe sensory and motor peripheral neuropathy have been reported. 
Patients with pre-existing symptoms (numbness, pain, or a burning feeling in the feet or hands) and/or 
signs of peripheral neuropathy may experience worsening peripheral neuropathy (including ≥Grade 3) 
during treatment with VELCADE. Patients should be monitored for symptoms of neuropathy, such 
as a burning sensation, hyperesthesia, hypoesthesia, paresthesia, discomfort, neuropathic pain or 
weakness. In the Phase 3 relapsed multiple myeloma trial comparing VELCADE subcutaneous vs 
intravenous, the incidence of Grade ≥2 peripheral neuropathy events was 24% for subcutaneous 
and 39% for intravenous. Grade ≥3 peripheral neuropathy occurred in 6% of patients in the 
subcutaneous treatment group, compared with 15% in the intravenous treatment group. Starting 
VELCADE subcutaneously may be considered for patients with pre-existing or at high risk of 
peripheral neuropathy.
Patients experiencing new or worsening peripheral neuropathy during VELCADE therapy 
may require a decrease in the dose and/or a less dose-intense schedule. In the VELCADE vs 
dexamethasone phase 3 relapsed multiple myeloma study, improvement in or resolution of 
peripheral neuropathy was reported in 48% of patients with ≥Grade 2 peripheral neuropathy 
following dose adjustment or interruption. Improvement in or resolution of peripheral neuropathy 
was reported in 73% of patients who discontinued due to Grade 2 neuropathy or who had ≥Grade 3 
peripheral neuropathy in the phase 2 multiple myeloma studies. The long-term outcome of 
peripheral neuropathy has not been studied in mantle cell lymphoma.
Hypotension: The incidence of hypotension (postural, orthostatic, and hypotension NOS) was 8%. 
These events are observed throughout therapy. Caution should be used when treating patients with 
a history of syncope, patients receiving medications known to be associated with hypotension, 
and patients who are dehydrated. Management of orthostatic/postural hypotension may include 
adjustment of antihypertensive medications, hydration, and administration of mineralocorticoids 
and/or sympathomimetics.
Cardiac Toxicity: Acute development or exacerbation of congestive heart failure and new onset 
of decreased left ventricular ejection fraction have occurred during VELCADE therapy, including 
reports in patients with no risk factors for decreased left ventricular ejection fraction. Patients 
with risk factors for, or existing, heart disease should be closely monitored. In the relapsed 
multiple myeloma study of VELCADE vs dexamethasone, the incidence of any treatment-related 
cardiac disorder was 8% and 5% in the VELCADE and dexamethasone groups, respectively. The 
incidence of adverse reactions suggestive of heart failure (acute pulmonary edema, pulmonary 
edema, cardiac failure, congestive cardiac failure, cardiogenic shock) was ≤1% for each individual 
reaction in the VELCADE group. In the dexamethasone group, the incidence was ≤1% for cardiac 
failure and congestive cardiac failure; there were no reported reactions of acute pulmonary 
edema, pulmonary edema, or cardiogenic shock. There have been isolated cases of QT-interval 
prolongation in clinical studies; causality has not been established.
Pulmonary Toxicity: Acute Respiratory Distress Syndrome (ARDS) and acute diffuse infiltrative 
pulmonary disease of unknown etiology, such as pneumonitis, interstitial pneumonia, and lung 
infiltration have occurred in patients receiving VELCADE. Some of these events have been fatal. 
In a clinical trial, the first two patients given high-dose cytarabine (2 g/m2 per day) by continuous 
infusion with daunorubicin and VELCADE for relapsed acute myelogenous leukemia died of ARDS 
early in the course of therapy. There have been reports of pulmonary hypertension associated with 
VELCADE administration in the absence of left heart failure or significant pulmonary disease. In 
the event of new or worsening cardiopulmonary symptoms, consider interrupting VELCADE until a 
prompt, comprehensive, diagnostic evaluation is conducted.
Posterior Reversible Encephalopathy Syndrome (PRES): Posterior Reversible Encephalopathy 
Syndrome (PRES; formerly termed Reversible Posterior Leukoencephalopathy Syndrome (RPLS)) has 
occurred in patients receiving VELCADE. PRES is a rare, reversible, neurological disorder, which can 
present with seizure, hypertension, headache, lethargy, confusion, blindness, and other visual and 
neurological disturbances. Brain imaging, preferably MRI (Magnetic Resonance Imaging), is used to 
confirm the diagnosis. In patients developing PRES, discontinue VELCADE. The safety of reinitiating 
VELCADE therapy in patients previously experiencing PRES is not known.
Gastrointestinal Toxicity: VELCADE treatment can cause nausea, diarrhea, constipation, and 
vomiting, sometimes requiring use of antiemetic and antidiarrheal medications. Ileus can occur. 
Fluid and electrolyte replacement should be administered to prevent dehydration. Interrupt 
VELCADE for severe symptoms.
Thrombocytopenia/Neutropenia: VELCADE is associated with thrombocytopenia and 
neutropenia that follow a cyclical pattern, with nadirs occurring following the last dose of 
each cycle and typically recovering prior to initiation of the subsequent cycle. The cyclical 
pattern of platelet and neutrophil decreases and recovery remained consistent over the 8 
cycles of twice-weekly dosing, and there was no evidence of cumulative thrombocytopenia 
or neutropenia. The mean platelet count nadir measured was approximately 40% of baseline. 
The severity of thrombocytopenia was related to pretreatment platelet count. In the relapsed 
multiple myeloma study of VELCADE vs dexamethasone, the incidence of bleeding (≥Grade 3) 
was 2% on the VELCADE arm and <1% on the dexamethasone arm. Complete blood counts 
(CBC) should be monitored frequently during treatment with VELCADE. Platelet counts should 
be monitored prior to each dose of VELCADE. Patients experiencing thrombocytopenia may 
require change in the dose and schedule of VELCADE. Gastrointestinal and intracerebral 
hemorrhage has been reported in association with VELCADE. Transfusions may be considered. 
Tumor Lysis Syndrome: Tumor lysis syndrome has been reported with VELCADE therapy. 
Patients at risk of tumor lysis syndrome are those with high tumor burden prior to treatment. 
Monitor patients closely and take appropriate precautions.
Hepatic Toxicity: Cases of acute liver failure have been reported in patients receiving multiple 
concomitant medications and with serious underlying medical conditions. Other reported hepatic 
reactions include hepatitis, increases in liver enzymes, and hyperbilirubinemia. Interrupt VELCADE 
therapy to assess reversibility. There is limited re-challenge information in these patients.

Embryo-fetal: Pregnancy Category D. Women of reproductive potential should avoid becoming 
pregnant while being treated with VELCADE. Bortezomib administered to rabbits during 
organogenesis at a dose approximately 0.5 times the clinical dose of 1.3 mg/m2 based on body 
surface area caused post-implantation loss and a decreased number of live fetuses.
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Safety data from phase 2 and 3 studies of single-agent VELCADE 1.3 mg/m2/dose 
administered intravenously twice weekly for 2 weeks followed by a 10-day rest period in 
1163 patients with previously-treated multiple myeloma (N=1008) and previously-treated 
mantle cell lymphoma (N=155) were integrated and tabulated. In these studies, the safety 
profile of VELCADE was similar in patients with multiple myeloma and mantle cell lymphoma.
In the integrated analysis, the most commonly reported (≥10%) adverse reactions were nausea 
(49%), diarrhea NOS (46%), fatigue (41%), peripheral neuropathies NEC (38%), thrombocytopenia 
(32%), vomiting NOS (28%), constipation (25%), pyrexia (21%), anorexia (20%), anemia NOS 
(18%), headache NOS (15%), neutropenia (15%), rash NOS (13%), paresthesia (13%), dizziness 
(excl vertigo 11%), and weakness (11%). Eleven percent (11%) of patients experienced at least 
1 episode of ≥Grade 4 toxicity, most commonly thrombocytopenia (4%) and neutropenia (2%). 
A total of 26% of patients experienced a serious adverse reaction during the studies. The 
most commonly reported serious adverse reactions included diarrhea, vomiting, and pyrexia 
(3% each), nausea, dehydration, and thrombocytopenia (2% each), and pneumonia, dyspnea, 
peripheral neuropathies NEC, and herpes zoster (1% each).
In the phase 3 VELCADE+melphalan and prednisone study in previously untreated multiple 
myeloma, the safety profile of VELCADE administered intravenously in combination with 
melphalan/prednisone is consistent with the known safety profiles of both VELCADE and 
melphalan/prednisone. The most commonly reported adverse reactions in this study 
(VELCADE+melphalan/prednisone vs melphalan/prednisone) were thrombocytopenia 
(48% vs 42%), neutropenia (47% vs 42%), peripheral neuropathy (46% vs 1%), nausea 
(39% vs 21%), diarrhea (35% vs 6%), neuralgia (34% vs <1%), anemia (32% vs 46%), 
leukopenia (32% vs 28%), vomiting (26% vs 12%), fatigue (25% vs 14%), lymphopenia 
(23% vs 15%), constipation (23% vs 4%), anorexia (19% vs 6%), asthenia (16% vs 7%), 
pyrexia (16% vs 6%), paresthesia (12% vs 1%), herpes zoster (11% vs 3%), rash (11% vs 2%), 
abdominal pain upper (10% vs 6%), and insomnia (10% vs 6%).
In the phase 3 VELCADE subcutaneous vs intravenous study in relapsed multiple myeloma, safety 
data were similar between the two treatment groups. The most commonly reported adverse 
reactions in this study were peripheral neuropathy NEC (37% vs 50%), thrombocytopenia 
(30% vs 34%), neutropenia (23% vs 27%), neuralgia (23% vs 23%), anemia (19% vs 23%), 
diarrhea (19% vs 28%), leukopenia (18% vs 20%), nausea (16% vs 14%), pyrexia (12% vs 8%), 
vomiting (9% vs 11%), asthenia (7% vs 16%), and fatigue (7% vs 15%). The incidence of serious 
adverse reactions was similar for the subcutaneous treatment group (20%) and the intravenous 
treatment group (19%). The most commonly reported SARs were pneumonia and pyrexia 
(2% each) in the subcutaneous treatment group and pneumonia, diarrhea, and peripheral 
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DRUG INTERACTIONS: 
Bortezomib is a substrate of cytochrome P450 enzyme 3A4, 2C19 and 1A2. Co-administration 
of ketoconazole, a strong CYP3A4 inhibitor, increased the exposure of bortezomib by 35% 
in 12 patients. Monitor patients for signs of bortezomib toxicity and consider a bortezomib 
dose reduction if bortezomib must be given in combination with strong CYP3A4 inhibitors 
(eg, ketoconazole, ritonavir). Co-administration of omeprazole, a strong inhibitor of CYP2C19, 
had no effect on the exposure of bortezomib in 17 patients. Co-administration of rifampin, 
a strong CYP3A4 inducer, is expected to decrease the exposure of bortezomib by at least 45%. 
Because the drug interaction study (n=6) was not designed to exert the maximum effect of 
rifampin on bortezomib PK, decreases greater than 45% may occur. Efficacy may be reduced 
when VELCADE is used in combination with strong CYP3A4 inducers; therefore, concomitant 
use of strong CYP3A4 inducers is not recommended in patients receiving VELCADE. St. John’s 
wort (Hypericum perforatum) may decrease bortezomib exposure unpredictably and should be 
avoided. Co-administration of dexamethasone, a weak CYP3A4 inducer, had no effect on the 
exposure of bortezomib in 7 patients. Co-administration of melphalan-prednisone increased 
the exposure of bortezomib by 17% in 21 patients. However, this increase is unlikely to be 
clinically relevant.

USE IN SPECIFIC POPULATIONS:
Nursing Mothers: It is not known whether bortezomib is excreted in human milk. Because many 
drugs are excreted in human milk and because of the potential for serious adverse reactions in 
nursing infants from VELCADE, a decision should be made whether to discontinue nursing or to 
discontinue the drug, taking into account the importance of the drug to the mother.
Pediatric Use: The safety and effectiveness of VELCADE in children has not been established.
Geriatric Use: No overall differences in safety or effectiveness were observed between 
patients ≥age 65 and younger patients receiving VELCADE; but greater sensitivity of some older 
individuals cannot be ruled out.
Patients with Renal Impairment: The pharmacokinetics of VELCADE are not influenced by the 
degree of renal impairment. Therefore, dosing adjustments of VELCADE are not necessary for 
patients with renal insufficiency. Since dialysis may reduce VELCADE concentrations, VELCADE 
should be administered after the dialysis procedure. For information concerning dosing of 
melphalan in patients with renal impairment, see manufacturer’s prescribing information.
Patients with Hepatic Impairment: The exposure of bortezomib is increased in patients with 
moderate and severe hepatic impairment. Starting dose should be reduced in those patients.
Patients with Diabetes: During clinical trials, hypoglycemia and hyperglycemia were reported 
in diabetic patients receiving oral hypoglycemics. Patients on oral antidiabetic agents receiving 
VELCADE treatment may require close monitoring of their blood glucose levels and adjustment 
of the dose of their antidiabetic medication.
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NCCN 18th Annual Conference
Advancing the Standards of Cancer Care
March 13-17, 2013 | Hollywood, Florida

At the 18th Annual Conference of the National Comprehensive Cancer Network (NCCN), experts presented the 
latest updates to the NCCN Clinical Practice Guidelines in Oncology. The conference also featured 2 roundtable 
discussions that covered topics including cancer treatment costs, disparities in the quality and value of 
oncology care, the implications of big data in the field of oncology, and personalized cancer care.  
Here are perspectives from key opinion leaders on the NCCN Guidelines Updates. 

“There are no major changes to the ovarian cancer guidelines 
this year. The biggest management change may occur in the 
coming year due to our improved understanding of the role of 
bevacizumab in treating recurrent epithelial ovarian cancer. 
The publication of the OCEANS trial resulted in an addition to 
the guidelines of the regimen of carboplatin/gemcitabine/
bevacizumab to the list of acceptable recurrence therapies. 
We’ll have more clarity next year when the results of the 
AURELIA trial in platinum-resistant disease are published. In 
this trial, a progression-free survival benefit in patients with 
platinum-resistant disease has been reported.” 

•	 Bevacizumab (Avastin) currently carries a category 2B 
recommendation in recurrence therapy, but the results of the 
AURELIA trial may have an impact on clinical guidelines going 
forward. In frontline treatment, bevacizumab is a category 3 
recommendation.

•	 The new guidelines refine the guidance for physicians following 
patients with less-common histopathologies, including sex cord 
stromal tumors and germ cell tumors. Germ cell tumors, which 
are often seen in young people, can be exquisitely sensitive to 
chemotherapy. The 2013 edition of the guidelines adds published 
surveillance strategies for patients postchemotherapy, including 
a suggested follow-up regimen after completion of treatment 
during and after the first 5 years that specifies recommendations 
for performing radiographic imaging and serum tumor marker 
tests, for example. The recommendations for follow-up for germ 
cell tumors include serum tumor markers for the first 2 years 
after treatment is completed. They can then be omitted because 
virtually all of these tumors recur within that time frame if they 
are destined to recur. However, sex cord stromal tumors must be 
followed more aggressively, even following the first 5 years, due to 
their tendency to exhibit late recurrences. 

•	 Surgical treatment recommendations have also been updated. 
Appendectomy has been added to other reasonable surgical 
options in staging and debulking for both early- and late-stage 
disease as a strategy to optimize cytoreduction in aggressive 
gynecologic cancers. The definition of optimal surgical debulking is 
evolving.

Ovarian Cancer

Robert J. Morgan, MD 
City of Hope Comprehensive Cancer Center

“For the treatment of metastatic disease, 2 new drugs [ziv-
aflibercept and regorafenib] not previously available to colorectal 
cancer patients have been incorporated into the guidelines, and 
there is 1 change of substance in how we use existing drugs. 
These 3 therapies all involve to some degree targeting vascular 
endothelial growth factor, a protein that stimulates production of 
new blood vessels, and all produced modest benefits. The gains 
we see are statistically significant, but it’s open to discussion 
whether they are clinically significant.”

•	 Regorafenib (Stivarga) was approved by the US Food and Drug 
Administration following an expedited review as a single-agent, 
last-line salvage therapy for patients with good performance status 
whose cancer has progressed after treatment with all other standard 
therapies.

•	 Bevacizumab (Avastin) is now recommended for use as a second-
line therapy in combination with chemotherapy (fluoropyrimidine-
irinotecan or fluoropyrimidine-oxaliplatin) for the treatment of 
patients whose disease has progressed after a first-line program 
with a bevacizumab-containing regimen. Previously, the guidelines 
supported its use in first- or second-line therapy, but did not support 
its use in both first- and second-line treatments. 

•	 Ziv-aflibercept (Zaltrap) was added as a second-line treatment used  
in combination with FOLFIRI (5-fluorouracil, leucovorin, and 
irinotecan) for patients whose cancer is resistant to or has 
progressed following treatment with a first-line oxaliplatin-containing 
regimen.

•	 While the guidelines were changed to allow for either second-line use 
of bevacizumab or second-line use of ziv-aflibercept, it’s important 
for clinicians to understand that the data do not support using 
both—meaning they do not support using second-line bevacizumab 
and then second-line ziv-aflibercept with the same chemotherapy. 
Second-line use of ziv-aflibercept is an alternative option to second-
line bevacizumab, but not a new treatment paradigm.

•	 For earlier-stage patients, there is 1 important change to the 
guidelines: The guidelines allow for use of oxaliplatin in patients with 
stage II disease with higher risk, but this is no longer a preferred 
option. Instead, the guidelines now state that good-risk stage II 
patients should not receive oxaliplatin. 

Colorectal Cancer

Leonard Saltz, MD 
Memorial Sloan-Kettering Cancer Center
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“A key change in the guidelines in HER2-positive breast 
cancer is the incorporation of pertuzumab [Perjeta], the 
second monoclonal antibody targeting this receptor. A related 
and recent addition is ado-trastuzumab emtansine [Kadcyla, 
or T-DM1] for patients with tumors refractory to conventional 
trastuzumab. Outside of HER2-positive disease, the use of 
the first available agent targeting the PI3 kinase pathway, 
specifically the mammalian target of rapamycin (mTOR), 
represents a new approach to the palliative use of aromatase 
inhibitors. All of these changes are exciting as they suggest 
that ongoing translational clinical trials may lead to rapid 
improvements in the management of patients.” 

•	 Ado-trastuzumab emtansine was added as a preferred therapeutic 
option for the treatment of HER2-positive metastatic breast 
cancer, including patients who have been previously treated with 
trastuzumab.

•	 Consider use of everolimus (Afinitor) in addition to exemestane for 
women with hormone receptor–positive advanced breast cancer 
previously treated with nonsteroidal aromatase inhibitors, based 
on the results of the BOLERO-2 trial. 

Breast Cancer

Clifford A. Hudis, MD 
Memorial Sloan-Kettering Cancer Center

“The changes to the NCCN Guidelines are minor this year. There 
have not been any new therapies this year. We are still trying to 
understand how to best sequence the therapies we have already. 
Recent combination trials, unfortunately, have shown that these 
agents together are either not effective or too toxic. But other 
combinations and sequencing trials are under way…What is 
anticipated and could have an impact is the anti–PD-1 antibody 
that is currently in phase III. This immunotherapy appears to have 
significant activity in renal cell carcinoma, and hopefully we will 
see an anti–PD-1 approved in the future.” 

•	 Interferon alpha was removed as a treatment option for patients with 
clear cell histology who have been previously treated.

•	 As a post-first-line therapy option for metastatic clear cell or non-
clear cell renal cell cancer with predominantly sarcomatoid features, 
the chemotherapy combination of gemcitabine plus doxorubicin or 
gemcitabine plus capecitabine was added as a category 3 option. 

Renal Cell Carcinoma

Roberto Pili, MD
Roswell Park Cancer Institute

“The NCCN Guidelines for melanoma are relatively mature, 
reflecting clinically significant updates occurring over the last 
2 years, including the addition of 2 new drugs—the first to 
show a survival benefit in advanced disease. Ipilimumab is an 
immunomodulator and vemurafenib is available to patients 
with mutations in the BRAF gene. Data on emerging medicines 
is even more promising. In disease management and decision 
making, there is an ongoing evolution toward risk-based 
management as compared to stage-based management.”

•	 Ipilimumab (Yervoy), vemurafenib (Zelboraf), high-dose IL-2, and 
clinical trials are now listed as preferred regimens in advanced 
disease. Patients receiving ipilimumab must be monitored for 
immune-mediated complications, and those taking vemurafenib, 
for dermatologic complications.

•	 Of note, a recent trial combining ipilimumab and vemurafenib 
showed signs of excessive toxicity. Combination strategies should 
only be attempted within a clinical trial setting.

•	 Imatinib is now a potential treatment for c-KIT–mutated tumors.
•	 Guideline updates clarified that routine imaging is not 

recommended for patients with stage I and II melanoma. The 
panel left the extent of imaging in patients with stage III disease 
to the discretion of the treating physician, given that data on its 
usefulness remain inconclusive.

•	 The panel continues to refine the guidance on sentinel lymph 
node biopsies. For patients with very thin tumors (<0.76 mm), the 
likelihood of nodal disease is low and sentinel lymph node biopsy 
is not routinely recommended. 

•	 The panel is developing guidelines for ocular melanoma, which 
may be in place by 2014.

Melanoma

Anthony J. Olszanski, MD 
Fox Chase Cancer Center 

“I think the most important aspect of these guidelines is that 
they are a first attempt to develop a standard of care and 
guidelines for addressing the issues of cancer survivorship 
that are prevalent in the cancer survivor population. The 
committee has developed an assessment tool for clinicians 
to highlight which issues are important for each patient.” 

The first-ever expert and consensus-driven standardized guidelines 
on survivorship were published this year, defining the major issues 
that arise among cancer survivors and providing a framework 
to manage potential long-term and latent side effects of cancer 
and treatment. The guidelines provide screening, evaluation, and 
treatment recommendations for the most common issues cancer 
survivors face, and are to be used in the multidisciplinary care 
of survivors. The guidelines focus on 8 major issues: anxiety and 
depression, cognitive function, exercise, fatigue, immunization 
and infections, pain, sexual function, and sleep disorders. The 
multidisciplinary team that developed the guidelines included 
oncologists, gynecologists, mental health professionals, infectious 
disease experts, exercise physiologists, and primary care nurses. 

•	 The NCCN defined cancer survivor as a patient diagnosed with 
cancer who is balancing his or her life.

•	 Different from the standard NCCN Guidelines based on tumor 
type, these are a library of algorithms that can each be used 
independently.

•	 The guidelines recommend periodic assessment for all survivors 
at regular intervals to assess disease status, performance status, 
medications, comorbidities, and evaluation of prior cancer and 
treatments.

Survivorship

Crystal S. Denlinger, MD
Fox Chase Cancer Center 
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“There are exciting, emerging drugs that could well prove to be 
revolutionary treatments for chronic lymphocytic leukemia [CLL] 
and mantle cell lymphoma [MCL] in particular. Ibrutinib is an oral 
agent that inhibits Bruton’s tyrosine kinase…In early studies, this 
agent has shown a broad range of activity in B-cell lymphoma; 
however, the responses in CLL, MCL, and Waldenström’s 
macroglobulinemia have been particularly dramatic. Two other 
agents demonstrating substantial activity in CLL and MCL are 
idelalisib, an inhibitor of the delta isoform of PI3K, and ABT 199, 
a small-molecule inhibitor of the pro-apoptotic Bcl protein. These 
small-molecule pathway inhibitors likely represent the future of 
treatment for these diseases.”

•	 For younger patients with MCL, including high-dose cytarabine (as in 
R-DHAP [rituximab, dexamethasone, cytarabine, cisplatin] or in R-HiDAC 
[rituximab and high-dose cytarabine]) as part of the cytoreductive therapy 
prior to autologous stem cell transplantation was found to produce 

Leukemia and Lymphoma

Andrew D. Zelenetz, MD, PhD 
Memorial Sloan-Kettering Cancer Center

“Of the 3 main types of thyroid cancer, the second most 
common is medullary thyroid carcinoma (MTC). [This] is 
where we have seen recent important advances for thyroid 
cancers. Medullary thyroid carcinoma has lacked any 
therapies, and now with 2 therapies approved, this is a really 
exciting advance.” 

•	 Molecular diagnosis of follicular and Hürthle cell neoplasms are 
now recommended. Particularly, several mutations, including 
BRAF mutations, are relevant in thyroid cancer, and testing 
patients for the presence of these mutations is recommended 
because BRAF-mutated tumors are more likely to be aggressive. 
Additionally, studies testing the relevancy of BRAF inhibitors for 
thyroid cancer in the clinic are currently enrolling patients.  
“Oncology in general is moving toward the genomic 
characterization of tumors,” said Haddad.

•	 Cabozantinib (Cometriq) was added as a category 1 treatment 
for progressive, metastatic MTC. Vandetanib was also changed 
from category 2A to category 1 for the same indication. 

•	 The small-molecule inhibitors sorafenib and sunitinib are 
recommended for advanced, metastatic MTC if vandetanib, 
cabozantinib, or clinical trials are not available.

•	 The investigative agent selumetinib, though not yet part of 
the guidelines, may become an important tool in the arsenal 
against thyroid cancer. In a small proof-of-concept study (N Engl 
J Med. 2013;368:623-632), selumetinib was able to reverse the 
resistance of advanced thyroid cancer to radioactive iodine. The 
role of selumetinib in advanced thyroid cancer will be tested in a 
large-scale phase III trial slated to start later this year. 

Thyroid Cancer

Robert I. Haddad, MD
Dana-Farber Cancer Institute

“There is still a lot of uncertainty in the development of the 
treatment paradigm for advanced prostate cancer. We are 
interested in understanding how to sequence abiraterone 
acetate and enzalutamide relative to older treatments—whether 
these should be used upfront and which one should be used 
first. There are also novel CYP17A1 enzyme inhibitors and 
antiandrogen therapies in development, and we look forward to 
better information on these, and how to apply these new agents 
in the clinic to improve survival for patients.” 

•	 For patients with metastatic castration-resistant prostate cancer 
(mCRPC) who have previously been treated with docetaxel, 
both enzalutamide (Xtandi) and abiraterone acetate (Zytiga) in 
combination with prednisone are now category 1 treatment 
options.

•	 For patients with asymptomatic mCRPC who have not yet been 
treated with chemotherapy, abiraterone is now a category 1 
therapy and enzalutamide is a category 2A therapy. “In this setting, 
enzalutamide will most likely become category 1 as soon as the 
survival data from the [phase III PREVAIL trial] are published,” said 
Mohler.

•	 In the next year, the NCCN is focusing on distinguishing adjuvant 
and salvage radiation, creating more precise definitions and 
continuing to recommend a comprehensive risk-benefit discussion 
with patients centered around salvage and adjuvant therapy not 
solely focused on  PSA levels.

•	 PSA monitoring is now recommended every 3 months for high-risk 
patients. This note is added due to the increased risk of progression 
for high-risk men during the first 12 months of active surveillance. 
The guideline also emphasizes that for men who are not high risk, 
frequent PSA monitoring is not necessary, as it only captures the 
natural variability in PSA levels. 

Prostate Cancer

James Mohler, MD
Roswell Park Cancer Institute

superior overall survival (OS) benefits as compared with induction 
with R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincristine, 
prednisone) alone. The finding was incorporated into the NCCN 
Guidelines as a recommendation for the frontline management of younger 
patients with MCL.

•	 For older patients with MCL, treatment with R-CHOP followed by 
maintenance therapy with rituximab was determined to improve OS.

•	 In managing CLL, there is a heightened focus on determining age-
appropriate treatment by using a comorbidity score to better identify 
patients who are fit, and therefore eligible for chemotherapy. Patients have 
been broken down into the “young fit” group able to undergo treatment 
with the standard FCR (fludarabine, cyclophosphamide, rituximab); the 
“older with comorbidities” group for whom FCR is too toxic and gentler 
therapy such as rituximab and chlorambucil is preferred; and the “very frail 
patients” group of older patients whose lives are not limited by the disease. 

•	 In patients with previously untreated follicular lymphoma, bendamustine 
plus rituximab is an acceptable alternative to R-CHOP. However, the 
previously reported improvement in progression-free survival (PFS) and 
in reducing toxic effects has been called into question by a more recent 
study presented at the American Society of Hematology in December 
2012. 

•	 Post-remission therapy with either radioactive antibodies or maintenance 
rituximab improved PFS in patients with follicular lymphoma; however, to 
date, there has been no impact on OS. Thus, these are listed in the NCCN 
Guidelines as potentially appropriate options after first-line therapy, but 
not required as part of standard of care.
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“There are only a few changes in the treatment of multiple 
myeloma, but they’re very important ones. Within the last 7 
months, 2 novel agents to treat relapsed and refractory disease 
have received accelerated approvals from the FDA, based on 
the results of phase II clinical trials. These additions represent 
major new treatment options and improved outlook for patients; 
they promise to extend the progression-free survival and overall 
survival of patients who previously had no other therapies.”

•	 Carfilzomib (Kyprolis), a second-generation epoxyketone 
proteasome inhibitor that irreversibly blocks chymotryptic 
proteasome activity, was incorporated into the guidelines as salvage 
therapy. Carfilzomib was approved in July 2012 for the treatment 
of patients who have received at least 2 prior therapies, including 
treatment with bortezomib (Velcade) and an immunomodulatory 
therapy, and whose disease progressed on or within 60 days of the 
completion of the last therapy. Patient response to carfilzomib in 
clinical trials was durable and prolonged. 

•	 Pomalidomide (Pomalyst), a second-generation immunomodulatory 
drug that augments host antitumor immunity, was added to the 
guidelines as salvage therapy. Pomalidomide was approved in 
February 2013 for treatment of patients who have received at least 
2 prior therapies, including lenalidomide (Revlimid) and bortezomib 
(Velcade), and whose disease progressed within 60 days of the last 
treatment. 

•	 In terms of treatment options for newly diagnosed myeloma, the 
combination of bortezomib with lenalidomide and dexamethasone is 
already included in the NCCN Guidelines. A new treatment regimen 
of carfilzomib in combination with lenalidomide and dexamethasone 
has now been added to the guidelines as a primary therapy for 
newly diagnosed patients. Due to the high frequency and extent 
of response demonstrated in newly diagnosed myeloma, this new 
regimen provides further evidence of the efficacy of combining 
a proteasome inhibitor with an immunomodulatory drug and 
dexamethasone as initial therapy. 

Multiple Myeloma

Kenneth C. Anderson, MD 
Dana-Farber Cancer Institute

“The penile guidelines came out because there was no 
consensus for treatment of penile cancer. We had experts 
around the world contribute to these standardized guidelines 
consistent with US and international practices...This year is 
the first time these penile cancer guidelines are published in 
the Journal of the National Comprehensive Cancer Network.”

•	 Patients who do not have aggressive local tumors can potentially 
be candidates for nondebilitating surgical management of their 
disease, while patients with more aggressive local tumors require 
more aggressive resections. 

•	 Patients who do not have suspicious lymph nodes that are 
palpable are candidates for surgery. 

•	 “The guidelines emphasize that penile cancer patients with 
advanced disease greatly benefit from a multidisciplinary 
approach to treatment and follow-up, including the involvement of 
urologists and oncologists,” said Spiess. 

•	 The 2013 guidelines provide a more stringent consensus on 
the role of surveillance, including how often patients should be 
followed up after surgery and use of combination chemotherapy 
and radiotherapy.

•	While evidence for the role of PET-CT scans still requires 
larger prospective studies, smaller studies show that PET-CT 
scans may have a role in penile cancer. The guidelines cautiously 
state that the role of PET-CT imaging for penile cancer diagnosis 
and management is still evolving. 

•	 Many new clinical trials for penile cancer are in progress, testing 
therapies such as EGFR inhibitors. Enrollment in these clinical 
trials is encouraged. “I think these are ways to offer patients who 
have failed chemotherapy [more] treatment options. Because 
nonchemotherapy treatment for penile cancer is still lacking, 
clinical trial considerations are important for these patients,”  
said Spiess. 

Penile Cancer

Philippe E. Spiess, MD 
Moffitt Cancer Institute 

“Primary bone cancers are relatively uncommon. Recommended 
treatments vary depending on the type and location of the bone 
cancer. The most important take-home message from the recent 
NCCN Guidelines updates is that patients need to be treated in a 
center where orthopedic surgeons, radiation therapists, and medical 
oncologists, experienced in treatment of bone cancer, are available 
and working together in planning treatment. Additionally, the guidelines 
have been expanded to include recommendations for management of 
some less-common bone cancers, such as giant cell tumors of bone 
and chordomas.”

•	 Chordoma management recommendations include extensive initial imaging 
of the primary site, spinal axis, chest, abdomen, and pelvis; wide excision 

Bone Cancer

Kenneth Hande, MD 
Vanderbilt-Ingram Cancer Center 

with adequate margins; radiation therapy for lesions that are not resectable 
or present positive margins after surgery; and surveillance every 6 months 
for 5 years, and then annually, including annual cross-section abdominal 
imaging.

•	 In treating giant cell tumors of the bone, intralesional excision with or 
without an effective adjuvant is considered an adequate primary treatment 
for resectable tumors.

•	 A more detailed section on principles of radiation therapy has been added, 
including the recommendation that the procedure take place at the same 
center providing surgery and other systemic treatment, and that specialized 
techniques such as particle-beam radiation therapy with protons and 
stereotactic radiosurgery, among others, be considered in order to allow 
high-dose therapy while sparing normal tissue.

•	 Denosumab (Xgeva) has been found to be effective in the management 
of giant cell tumors of bone, a disease for which there have been few 
treatments in patients who could not undergo surgical resection.

•	 Because primary bone cancers are uncommon, these updates will not 
have a major impact on clinical practice. However, they should be a major 
aid to oncologists who do not see primary bone cancers frequently. By 
reading the guidelines, these oncologists should have an idea of an overall 
treatment strategy, but realize that input from other cancer specialists is 
needed to provide optimal patient care. EBO



Access to full text, online CME/CE 
programs, and editorial submission 
guidelines is now just a click away.

Documenting 
the future of 
American 
healthcare
O N L I N E

.com.com



The Healthcare Marketplace

 The American Journal of Managed Care • May/June 2013 • Volume 19, Special Issue 4

SP152

Looking at Specialty Pharmaceutical Rejections
As health plans, insurers, and 

pharmacy benefit managers try 
to manage rising specialty phar-

macy costs, it is generally conceded 
that in certain areas, such as oncology, 
payers have limited room to maneu-
ver. Oncology coverage is perhaps more 
of an ethical than a financial decision 
for the vast majority of 
agents, and it would be 
informative to under-
stand how payers’ use 
of prior authorization 
and step therapy affects 
the use of the specialty 
pharmaceutical benefit. 
Although health plans 
are aggress ively man-
aging the traditional 
pharmaceutical ben-
efit with prior autho-
rization, step therapy, 
reference pricing, and 
generic substitution, it 
is generally not under-
stood how often payers reject claims for 
specialty agents.

To get a better picture of the “life-
cycle of the healthcare transaction,” 
according to Dea Belazi, PharmD, MPH, 
vice president of Payer and Healthcare 
Solutions, Symphony Health Solutions, 
his organization captured and analyzed 
interconnected transactional health-

care claims, parsing the data by com-
mercial, Medicare, and Medicaid. Using 
Medi-Span drug category codes, they 
classified specialty products and evalu-
ated oncology agents as a separate sub-
group. They found that 5 drug catego-
ries accounted for 85% of all oncology 
prescriptions, and that the aromatase 

inhibitors (eg, anastro-
zole, exemestane, and 
letrozole) were associ-
ated with the greatest 
utilization. The other 
4 categories were the 
antiandrogens, tyrosine 
kinase inhibitors, folic 
acid analogues, and 
miscellaneous antineo-
plastics. The top 5 spe-
cialty agents accounted 
for 90% of the total uti-
lization. Belazi noted 
that the fastest growth 
in specialty utilization 
was in the Medicare 

population.
Although payers may reject prod-

uct coverage for a number of reasons 
(including National Drug Code blocks 
or refills requested too soon), they 
focused on rejection rates associa- 
ted with prior authorization and step 
therapy protocols. Belazi’s group found 
that the initial rejection rates for spe-

cialty products (between 8% and 9% 
over the last few years) and oncology 
(between 7% and 8%) were noticeably 
greater than those for conventional 
medications (at approximately 6% and 

slowly rising), and the number of prior 
authorization requirements was also 
higher. They analyzed the trends asso-
ciated with the initial rejection and the 
actions taken in the first 30 days that 
followed.

After the prior authorization rejec-
tion, two-thirds of the patients did not 
receive any drug. Slightly more than 

10% received a different agent. Only 
5% to 7% of patients who resubmitted 
their request for prior authorization 
were rejected again. However, Belazi 
cautioned that “This may be a bit dif-
ferent finding if you look beyond the 
30-day mark.” A total of 67% of patients 
whose specialty drugs were rejected 
because they did not meet the step-
therapy requirement did not receive 
another drug within the 30-day win-
dow, compared with 53% of those seek-
ing oncology medications. The remain-
ing patients obtained another agent 
according to the step-therapy protocol. 

Belazi revealed that when looking at 
the 30-day horizon, most rejections for 
oncology and specialty drugs occurred 
within the first day after the prescrip-
tion request was made. It was followed 
by a lull, and then a new spike in 
rejections was observed within the last 
10 days (ie, days 20-30). “The reason 
for this double peak is not clear,” he 
explained. 

These findings provide support for 
the effectiveness of prior authorization 
and step-therapy–based coverage rejec-
tions for the specialty and oncology 
category. Within 30 days of preautho-
rization, the vast majority of patients 
and their providers did not dispute 
the finding and seek specialty drug 
therapy. EBO

“A total of 67% 
of patients whose 
specialty drugs were 
rejected because they 
did not meet the step-
therapy requirement 
did not receive another 
drug within the 30-
day window.”

—Dea Belazi, PharmD, MPH
Dea Belazi, PharmD, MPH

The Impact of Health Reform’s State Exchanges

The realities of the emerging 
healthcare marketplace are quick-
ly being recognized. Layna Cook, 

with law firm, Baker, Donelson, Bear-
man, Caldwell & Berkowitz, PC, dis-
cussed these realities with her presen-
tation, “The Impact of Health Reform’s 
State Exchanges.” Cook says that the 
Affordable Care Act (ACA) is essential 
in promoting adequate health coverage 
for as many Americans as possible. Im-
plementation strategies like individual 
mandates, employer pay or play penal-
ties, insurance market regulations, and 
Medicaid expansions are only few of the 
ways of ensuring increased coverage.

Exchanges, the online marketplaces 
for individuals and small groups to 
purchase insurance, will allow indi-
viduals to apply for premium subsidies 
and tax credits. As well, if states opt 
to run an exchange, they will have 
to include a Small Business Options 
Program (SHOP) exchange. SHOPs must 

meet all the requirements of individual 
exchanges, except those dealing with 
premium tax credits and cost-sharing 
reduction subsidies.

According to Cook, there will be 
implementation challenges for many 
stakeholders including the consumers, 
providers, states, and federal govern-
ment. However, despite those chal-
lenges, by January 2015 all exchanges 
must be fully operational and self-
sustaining.

Exchanges must also ensure health 
plans meet 2 basic requirements to 
be considered Quality Health Plans 
(QHPs). The first is that the issuer 
must demonstrate compliance with 
the minimum certification require-
ments. Second, the exchange must 
determine that the offered plan is 
specifically in the interest of qualified 
individuals and employers. Confirming 
these requirements will provide con-
sumer benefits like network adequacy, 

transparency from the issuer, higher 
standards including that of an inability 
to discriminate, and other qualifiers 
that will aid buyers.

One of the final impacts Cook thinks 
Americans will see are essential health 
benefits (EHB). Beginning in 2014, all 

plans in the exchange must offer a 
standard set of benefits referred to as 
essential health benefits (EHB). Some 
of these benefits include ambulatory 
patient services, emergency services, 
pediatric services, and hospitalization. 
Benefit categories are organized by 
percentage of offered coverage, and 
out-of-pocket limits. These benefit cat-
egories are argued to:

•  Allow consumers to easily compare 
across plans

•  Make the consumer shopping 
experience transparent and simple

•  Promote competition on premiums
•  Allow plans flexibility to design 

cost sharing structures
The health reform’s state exchanges 

will greatly impact payers, patients, 
and providers. With the help of naviga-
tors and these new guidelines, howev-
er, it will ensure that all offered plans 
are in the best interest of individuals 
and employers. EBO

The onset of healthcare 
reform will bring 
implementation 

challenges for many 
stakeholders including 

the consumers, 
providers, states, and 

federal government. 



Original Research

The American Journal of Managed Care • March/April 2013 • Volume 19, Special Issue 4

SP153

Ph
ot

o 
C

re
di

t

are projected to increase exponentially 
from $104 billion in 2006 to over $173 
billion in 2020.7 Oncology cancer treat-
ment guidelines, or clinical pathways, 
have been suggested as a way to curb 
the rising cost of cancer care by pre-
venting unnecessary and costly treat-
ment variations while improving qual-
ity of care.7-10 

Cardinal Health, based in Dublin 
Ohio, partners with payers to establish 
evidence-based oncology treatment 
pathways with the intent of eliminat-
ing unnecessary medical interventions 
and promoting the most cost-effective 

incentivized to join, with increased fee 
schedule payments for compliance. Us-
ing claims–based analysis, results of 
this program were reported in a poster 
presentation at the annual meeting of 
the American Society of Clinical On-
cology in 2010.14 Decreases in drug and 
nondrug expenses for patients treated 
on pathways net of program manage-
ment fees and provider participation 
incentives resulted in more than $8 mil-
lion in savings from this program.11,12

Although cost savings from pathways 
in the integrated practice setting have 
been reported, more studies are needed 

treatments to realize enhanced care 
and significant savings. In August 2008, 
Cardinal Health Specialty Solutions 
partnered with a large nonprofit health-
care insurer for the Mid-Atlantic region 
of the United States to launch the first 
oncology clinical pathways program by 
a major regional insurer across its entire 
network of disparate providers, which 
included hospital- and community-
based practices as well as practices af-
filiated with academic institutions. The 
program included pathways for breast, 
lung, and colon cancer. Participation 
was voluntary; however, providers were 

to validate the real-world cost savings 
of pathways programs among disparate 
provider networks. The US Oncology 
Network reported significantly lower 
costs for patients with non-small cell 
lung cancer and colon cancer treated 
on pathway programs versus patients 
treated off pathways, with similar over-
all survival rates.13,14 Similarly, Via On-
cology pathways reported preliminary 
cost data from a pathways pilot project 
with Highmark Blue Cross Blue Shield, 
which showed that the total cost of care 
for patients under pathways practices 
grew at a slower rate than the same 
costs for patients in nonpathways pro-
grams.15 These results are limited to 
the integrated practice setting, where 
uniform technology platforms and cen-
tralized management can drive compli-
ance. Akin to single-institution clinical 
research, we believe that assumptions 
of similar cost savings are not appli-
cable to disparate providers across a 
regional payer network or defined geog-
raphy without validation. Such valida-
tion has been thwarted by the absence 
of unified technology platforms to drive 
the pathway, consensus among path-
way participants, and financial spon-
sorship of such an initiative.

The purpose of this study was to 
have a third-party actuary/analytical 
team validate the observed savings and 
financial impact of this pathways pro-
gram.

MEtHoDs
Patient Identification
This was an observational study with a 
retrospectively identified control group. 
Milliman Inc, an international provider 
of actuarial and related products and 
services, performed the analyses. Claims 
data from the payer database from Jan-
uary 2007 to December 2010 was used to 
identify the pathways cohort. Patients 
with a primary or secondary diagnosis 
of cancer (International Statistical Classifi-
cation of Diseases-9 diagnosis codes 140-
239) who initiated chemotherapy be- 
tween April 1, 2007, and April 5, 2010, 
at the pathways-participating practic-
es were included. Patients older than 
63 years, patients treated by practices 
that exited pathways or joined path-
ways after 2008, or patients with no 
allowed costs (due to billing oddities) 
were excluded. The control group was 
identified using Truven Health Analyt-
ics MarketScan databases. MarketScan 
is a large commercial claims database 
that has included more than 170 million 
unique patients since 1995. All patients 
with a primary or secondary diagnosis 
of breast, colon, or lung cancer who ini-
tiated chemotherapy between April 1, 
2007, and April 5, 2010, located in the 

Third-Party Validation
(continued from cover)

table 1. Cohort inclusion

Criteria Reason
Patients 

(N)

Pathways Cohort

All patients undergoing chemotherapy at participating 
practices for any time period

Starting total 6238

Remove practices that exited pathways No clean exit date provided; minimal loss of support 6154

Started chemotherapy on or after April 1, 2007 MarketScan continuity weak prior to 2007, so needed this 
matching exclusion below

4978

Started chemotherapy on or before April 5, 2010 Wanted full 270 days of potential exposure to not truncate 
outcome measures

4111

Started chemotherapy at age ≤63 years Did not want Medicare coverage to take over during the out-
comes window

3289

Exclude practices that joined pathways after August 
2008

Small number of larger practices joined pathways at later date; 
pathways duration and calendar time effects would have been 
confounded with their inclusion

2426

Exclude patients with no allowed costs Patients with no allowed costs excluded to support proper trans-
formations of the response

2424

Control Group

All patients with diagnosis of breast, colon, or lung can-
cer in 2007-2010 MarketScan

Starting total 304,695

Exclude patients without chemotherapy Cannot cleanly identify date of diagnosis given only claims data, 
so need to focus on only those who received treatment

63,347

Exclude patients with inpatient chemotherapy All pathways practices are community practices 63,144

Limit to patients in the following states:
•  Mid-Atlantic region: Delaware, North Carolina, 

Virginia, West Virginia
•  New England region: Massachusetts, Maine, New 

Hampshire, Vermont

States chosen either in immediate vicinity of payer or in New 
England with similar healthcare costs, as determined by Mil-
liman Health Cost Guidelines area factors; these geographies 
make the most reasonable comparison groups

4922

Remove Alexandria, VA Payer does significant business in Virginia suburbs of Washing-
ton, DC

4592

Remove large payer added in 2010 MarketScan Single large payer added to MarketScan in 2010; they had no 
longitudinal support in prior years

2734

Limit to patients with primary diagnosis of breast, colon, 
or lung cancer

Patients can receive chemotherapy for reasons other than 
cancer

2292

Patients started chemotherapy on or after April 1, 2007 Given no exposure prior to January 2007, this exclusion tries to 
ensure we are catching the initiation of chemotherapy

1851

Patients started chemotherapy on or before April 5, 
2010

Wanted a full 270 days of potential exposure to not truncate 
outcome measures

1591

Patients started chemotherapy at age ≤63 years Did not want Medicare coverage to take over during the out-
comes window

1493

Exclude patients with no allowed costs Some patients had no allowed costs, likely due to billing or 
delivery oddities, and were excluded to support proper transfor-
mations of the response

1490

Mid-Atlantic region patients only This subset was used in some sensitivity testing 1029

New England region patients only These patients were not as ideal due to larger geographic sepa-
ration; they were included to boost sample size and power of our 
models; we tested their exclusion in the sensitivity testing

461

Effective sample size after propensity score weighting Performing a weighted analysis shrinks the effective sample size 1400
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Mid-Atlantic (Delaware, North Caro-
lina, Virginia, and West Virginia) and 
New England (Massachusetts, Maine, 
New Hampshire, and Vermont) regions 
of the United States were included. Pa-
tients who were older than 63 years, re-
ceived inpatient chemotherapy, had no 
allowed costs, or were from Alexandria, 
Virginia (to avoid overlap with our path-

ways-participating oncologists), were 
excluded. Pennsylvania was excluded 
due to claims costs that were more than 
20% higher than the included geogra-
phies and an active competitor to our 
pathways.

Propensity score weighting by cancer 
type (breast, colon, lung), age, and date 
of first chemotherapy treatment was 
used to further balance the 2 groups. We 
utilized a boosted decision tree model 
to calculate the probability of being in 
the treatment group based on known 

in the sensitivity analysis. The com-
plete list of features in the linear mod-
els included: cancer type, calendar time 
(splined), age (splined), data source in-
dicator (our pathways, MarketScan At-
lantic, MarketScan New England), treat-
ment indicator (pathways or all other), 
and MarketScan seasonality artifact 
(splined). 

Sensitivity testing was performed 
using a variety of alternative model 
specifications to add credibility to the 
results of the primary linear model, in-
cluding the following: less cost trend 
wiggle, reducing the degrees of free-
dom for the cost curve spline, which 
results in the cost trend component of 
the model absorbing less cost variation; 
more cost trend wiggle, expanding the 
degrees of freedom for the cost curve 
spline, which results in the cost trend 
component of the model absorbing 
more cost variation; Drop 5 (Cook’s dis-
tance), a model measuring the effect of 
deleting the 5 most influential observa-
tions; Drop 5 (DFBeta), a model remov-
ing the 5 most influential observations 
based on their direct influence on the 
treatment coefficient; gamma general-
ized linear model, a model changing 
response to its original scale, and then 
fitting a generalized linear model as-
suming a conditional gamma distribu-
tion and a log-link; and no MarketScan 
seasonality artifact, a model removing 
the feature that captures the fact that 

features.16 The predicted probabilities 
were then used to develop weights for 
the control group that distort the distri-
bution of their features to match those 
of the pathways study group, estimat-
ing the average treatment effect on 
the study population. The Kolmogorov-
Smirnov test was used to compare the 
distributions of the features. 

Statistical Analysis
The primary outcome was the sum of 
a patient’s allowed cancer costs up to 
270 days after initiation of chemother-
apy. The primary linear model used the 
natural logarithm of cancer costs as the 
outcome and included at least a unique 
intercept for each data source, parallel 
cost curves, and a treatment indicator 
for patients who began treatment under 
pathways. The linear models used bal-
ancing weights derived from the pro-
pensity scores, unless otherwise stated 

claims data from the last quarter of a 
calendar year may be incomplete in 
MarketScan.

A secondary outcome was the prob-
ability of an inpatient hospital admis-
sion during the 270 days after chemo-
therapy initiation. A logistic regression 
model was used that included the same 
feature set used in the primary linear 
model. Sensitivity testing was also per-
formed using several alternative mod-
els.

Boosted decision tree models also 
were fit to the primary and secondary 
outcomes to explore all nonlinearities 
and interactions.

In addition to the primary and sec-
ondary outcomes, analyses were per-
formed to determine whether there 
was a reduction in the number of drug 
combinations used for patients treated 
under pathways. Only patients under-
going first lines of therapy were used 
in these analyses because the cohorts 
were limited to patients initiating treat-
ment, and, therefore, fewer patients re-
ceived late lines of therapy during the 
study period. Variability was calculated 
by cancer type; colon cancer was ex-
cluded due to the minimal number of 
drug combinations used in practice. 

Propensity score weights were not uti-
lized. Three different variability metrics 
were considered: (1) percentage of lines 
of therapy utilizing the 5 most common 
drug combinations; (2) percentage of 

Decreases in drug and nondrug expenses 
for patients treated on pathways net of 
program management fees and provider 
participation incentives resulted in more 
than $8 million in savings from this 
program.

table 2. Propensity score Analysis Details

Known Feature

Pathways Cohort
Control Group 
MarketScan Comparison

Mean
Standard 
Deviation Mean

Standard 
Deviation

KS  
Statistic

KS 
P Value

Before Balancing

Cancer type – 
breast

 0.61  0.60  0.01  .72

Cancer type – 
colon

 0.20  0.21  0.01

Cancer type – 
lung

 0.19  0.19 <0.01

Age 52.7  7.8 51.9  7.8  0.06 <.01

Days from  
August 2008

51.7 319.1 35.2 322.3  0.04  .12

After Balancing

Cancer type – 
breast

 0.61  0.60  0.01  .78

Cancer type – 
colon

 0.20  0.20 <0.01

Cancer type – 
lung

 0.19  0.20 <0.01

Age 52.7  7.8 52.7  7.7  0.01 >.99

Days from 
August 2008

51.7 319.1 51.4 317.0  0.01 >.99

KS indicates Kolmogorov-Smirnov test. 

GLM indicates gamma generalized linear model; New Eng, New England; StdErr, standard error.

Figure 1. sensitivity testing: Cancer Cost-savings Models

sensitivity testing results  
line ranges Cover 1 & 2 stdErr

Primary model

No propensity weights
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No weights; New Eng only

No age or cancer type

More cost trend wiggle

less cost trend wiggle

No seasonality artifact
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Drop 5 (DFBeta)
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180 days of costs

start pathways earlier

start pathways later
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lines of therapy utilizing the 10 most 
common drug combinations; and (3) ef-
fective number of drug combinations. 
The effective number of drug combina-
tions measures the concentration in the 
most prevalent drug combinations. If 
all drug combination possibilities were 
equally utilized, the effective number 
would be the actual number. In reality, 
the effective number will always be less 
than the number of possible drug com-
binations because it discounts those ap-
plied rarely. All of the variability metrics 
were computed for numerous centered 
rolling windows over the study period, 
which allowed visualization of smooth-
ly changing results.

rEsults
Patients
A total of 2424 patients from the payer 
database met eligibility criteria for the 
pathways cohort, and 1490 patients 
from the MarketScan database met 
eligibility criteria for the control group. 
Propensity score weighting further re-
duced the control group to an effective 
sample size of 1400.16 Table 1 shows the 
selection of the final cohorts. 

Propensity score analysis is shown in 
Table 2, which gives simple summary 
statistics of the known features before 
and after balancing. For the categori-
cal variable (cancer type), the P value 
is approximated by a χ2 test and is only 
reported for a single value (breast can-
cer). The boosted decision tree model 
was optimized to minimize the larg-
est Kolmogorov-Smirnov statistic. This 
value was minimized from 0.06 in the 
unbalanced table to 0.01 in the balanced 
table. Most of the balancing effort was 
focused on the age and date of starting 
chemotherapy treatment. The boosted 
decision tree model additionally bal-
anced the interaction of each of the fea-
tures, such as the age curves by cancer 
type. The actual distortion was modest, 
however; the groups were already fairly 
well aligned for the known features.

Outcomes
Using the primary linear model, the 
treatment coefficient for the primary 
outcome was –0.16 with a z value of –3.0, 
which translates into a savings estimate 

a greater reduction than the control 
group. Reducing treatment variability 
and encouraging proper supportive care 
fosters an environment in which cancer 
costs are lowered and lessens the like-
lihood of acute care interventions. The 
benefits of greater familiarity with regi-
mens, the reduction in complex che-
motherapy in late-line treatment, and 
the avoidance of chemotherapy when 
evidence does not support it are dem-
onstrated in the reduced probability of 
an inpatient admission. 

The limitations of this study include 
potential sample bias in the form of a 
motivated physician participant base, 
and the use of MarketScan as the sur-
rogate for a control group. The general-
ization of this 1 payer experience to all 
plans and geographies may not be suit-
able, though the disparate provider net-
works in the Cardinal Health Specialty 
Solutions Clinical Pathways program 
may more closely represent the vari-
ability observed in the real world than 
single-practice or single-institution pro-
grams. Savings experience may be dif-

of 15% under this Clinical Pathways pro-
gram. Figure 1 shows sensitivity testing 
results comparing the primary linear 
model with alternative linear modeling 
scenarios, which show similar savings 
for pathways under alternative reason-
able assumptions. 

The treatment coefficient for the sec-
ondary outcome of inpatient admission 
reduction was –0.29 with a z value of 
–2.5, which corresponds to a 7% reduc-
tion in the probability of a hospital ad-
mission under pathways (from 50% to 
43%). The coefficients of the sensitivity 
models are shown in Table 3 and were 
relatively consistent with the –0.29 co-
efficient from the reference model. The 
boosted decision tree models confirmed 
results of a more moderate magnitude.

We found that both of the groups ex-
perienced reductions in the variability 
of drug combinations used as first-line 
treatment for patients, but the path-
ways group experienced greater reduc-
tion (Figure 2). In breast cancer, vari-
ability started at the same level, but 
the pathways group declined further. 
In lung cancer, the control group had 
consistently better variability, but the 
pathways group reduced the difference 
over time. 
 
DisCussioN
We previously reported more than $8 
million in savings for patients treated 
under the Cardinal Health Specialty So-
lutions Clinical Pathways program.11,12 
In this study, we show that the same 
pathways program resulted in up to 
15% savings on cancer-related claims 
costs. These savings estimates are net 
of participating provider incentives, 
which included significantly enhanced 
reimbursement on generic and branded 
drugs. 

An important part of our pathways 
product is encouraging oncologists to 
achieve consensus toward consistent 
utilization of chemotherapy treatment, 
when appropriate. As a part of our anal-
ysis, we investigated whether there was 
a reduction in the variety of drug com-
binations used for patients treated un-
der pathways. We found that while both 
groups experienced reductions in vari-
ability, the pathways group experienced 

ferent if another plan has already im-
plemented some of the pathways pro-
gram, or to the extent they experience 
different unit costs or unit cost trends. 
Unit cost trends were not normalized 
between the payer and MarketScan 
populations as a part of this study. No-
tably, the savings estimates do not re-
flect those attributable to patients who 
historically would have received che-
motherapy and did not receive chemo-
therapy under pathways. In addition, 
this analysis limited the costs incurred 
270 days following the initiation of the 
first line of therapy, and may not repre-
sent the totality of savings possible over 
the full course of a patient’s treatment. 

A pathways program instituted as 
a collaboration between a payer, the 
majority of community providers, and 
other network providers, with proper 
incentives, can modify physician be-
havior.17 Our results show that cancer 
cost savings and reductions in cancer-
related inpatient admissions can be 
achieved with provider participation 
in payer–supported oncology pathways 
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table 3. Propensity score Analysis Details

Difference From Reference Model Pathways Cohort
Control Group 
MarketScan

None –0.29 –2.5

Do not use propensity score weights –0.25 -2.0

Remove MarketScan seasonality artifact 
feature

-0.27 -2.4

KS indicates Kolmogorov-Smirnov test. 

Figure 2. Variability of Drug Combinations over time for Pathways Versus 
Marketscan

Data based on first line of therapy per patient only. Estimates are from centered moving averages; the 
time zero estimates are already heavily influenced by our pathways. 
LOT indicates line of therapy.
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Changing treatment options have 
altered patient perceptions of the 
most severe side effects of che-

motherapy: the nausea and vomiting 
that often accompanies treatment, said 
Charles Loprinzi, MD, Regis professor 
of Breast Cancer Research at the Mayo 
Clinic College of Medicine. Dr Loprinzi 
reviewed the history of perceptions and 
treatment of chemotherapy-induced 
nausea and vomiting (CINV) during the 
gathering of the National Association of 
Managed Care Physicians (NAMCP) at 
its 2013 Spring Managed Care Forum. 

Dr Loprinzi’s presentation, which fo-
cused on both acute and delayed CINV, 
covered treatments going back decades. 
In 1983, vomiting was the primary con-
cern of patients and nausea was second. 
“After that,” Dr Loprinzi said, “we got 
better agents, nausea stayed up there, 
but vomiting dropped down the list.” 

Referencing a study that investigated 
patient reports of CINV versus reports 
from doctors and nurses, Dr Loprinzi 
said, “For nausea and vomiting in the 

acute setting, the doctors and nurses 
were pretty much right on, but for the 
delayed process we really don’t know 
how much trouble patients are having 
when they’re not in the clinic with us.” 

Regarding a study of patients under-
going moderately emetogenic chemo-
therapy, he said, “For the delayed pe-
riod, doctors and nurses knew of about 
half of the nausea and vomiting that 
actually happened.”

Dr Loprinzi reviewed the history of 
treatments for nausea and vomiting 
from the introduction of phenothiazines 
in the 1960s to the substance-P and neu-
rokinin-1 (NK1) receptor antagonists of 
the 2000s. He also described the change 
in treatment guidelines from use of in-
travenous 5-HT3 receptor antagonists 
given every 4 to 6 hours to once-daily 
oral regimens, and the experience that 
suggested oral therapy may be more ef-
fective than intravenous therapy.

Medications in the 5-HT3 receptor an-
tagonist class (eg, ondansetron, granise-
tron, dolasetron, and palonosetron) help 

mostly with acute CINV and vomiting, 
and to some degree, with delayed CINV. 
The newest, palonosetron, has a high-
er half-life and higher binding affinity 
than other medications in this class. 

However, Dr Loprinzi downplayed the 
clinical relevance of this, citing satura-
tion of the 5-HT3 receptor blockade. Dr 
Loprinzi did note the clinical benefits. 
Compared with ondansetron, patients 

treated with palonosetron were signifi-
cantly less likely to experience emesis. 

Substance-P and NK1 receptor antag-
onists are thought to be centrally acting, 
and more effective for delayed nausea 
and vomiting than for acute nausea 
and vomiting. In a chart comparing 
various combinations of medications 
to treat nausea and vomiting following 
cisplatin administration, Dr Loprinzi 
described the effectiveness of aprepi-
tant in combination with granisetron 
and dexamethasone, highlighting the 
fact that aprepitant is more effective in 
preventing delayed emesis and 5-HT3 
receptor antagonists are more effec-
tive in preventing acute emesis. Using 
the medications together yields signifi-
cantly better prevention of nausea and 
vomiting. 

In a 2011 trial by Grunberg et al, a 
single dose of intravenous fosaprepi-
tant was noninferior to 3 days of oral 
aprepitant in preventing CINV. Due to 

Original Research

Conference Coverage
NAMCP Spring Managed Care Forum

programs. This analysis affirms that 
savings on aggregated breast, colon, 
and lung cancer spending as high as 
15% can be achieved in the first year of 
our pathways program concurrent with 
as much as a 7% reduction in hospital 
admissions. EBO
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“For nausea and 
vomiting we really 

don’t know how 
much trouble 

patients are having 
when they’re not in 
the clinic with us.”

(continued on SP162)

Mayo Clinic’s Loprinzi Reviews Perceptions,  
Treatment of CINV
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For more information visit www.pomalyst.com 
or use your smartphone to scan this code. 

POMALYST® (pomalidomide) is indicated for patients with multiple myeloma who have received at 
least two prior therapies including lenalidomide and bortezomib and have demonstrated disease 
progression on or within 60 days of completion of the last therapy.  Approval is based on response 
rate. Clinical bene� t, such as improvement in survival or symptoms, has not been veri� ed.

Please see brief summary of full Prescribing Information, 
including Boxed WARNINGS, CONTRAINDICATIONS, 
WARNINGS AND PRECAUTIONS,  and ADVERSE REACTIONS, 
and Important Safety Information on following pages. 

 7.4-month median duration of response (n=33; 95% CI, 5.1 to 9.2) 
vs NE for POMALYST + low-dose dex and POMALYST, respectively
NE, not established (the median has not yet been reached).

ORR did not differ based on type of prior anti-myeloma therapy

POMALYST is only available under a restricted 
distribution program, POMALYST REMS™.

CI, con� dence interval; CR, complete response; Dex, dexamethasone; PR, partial 
response. Endpoint based on responses assessed by IRAC, based on EBMT criteria.

Overall response rate (ORR) of 29.2% was achieved with all-oral POMALYST + low-dose dex
Study design: A Phase II, 
multicenter, randomized 
open-label study in patients 
who were refractory to their 
last myeloma therapy and 
had received lenalidomide 
and bortezomib. The safety 
and ef� cacy of POMALYST 
4 mg 21/28 days until disease 
progression was evaluated 
alone and in combination 
with low-dose dex: 40 mg 
per day (patients ≤75 years) 
or 20 mg per day (patients 
>75 years) only on Days 1, 
8, 15, and 22 for each 
28-day cycle. Patients in 
the POMALYST alone arm were 
allowed to add low-dose dex 
upon disease progression.

Help give your patients a chance for response

WARNING: EMBRYO-FETAL TOXICITY and VENOUS THROMBOEMBOLISM
See full prescribing information for complete boxed warning
EMBRYO-FETAL TOXICITY
•  POMALYST is contraindicated in pregnancy. POMALYST is a thalidomide analogue. Thalidomide is a known 

human teratogen that causes severe life-threatening birth defects
•  For females of reproductive potential: Exclude pregnancy before start of treatment. Prevent pregnancy 

during treatment by the use of two reliable methods of contraception
POMALYST is available only through a restricted program called the POMALYST REMS program.
VENOUS THROMBOEMBOLISM 
•  Deep Venous Thrombosis (DVT) and Pulmonary Embolism (PE) occur in patients with multiple myeloma 

treated with POMALYST

CONTRAINDICATIONS
Pregnancy
POMALYST can cause fetal harm when administered to a pregnant female. POMALYST is contraindicated in females who are 
pregnant. Pomalidomide is a thalidomide analogue, and is teratogenic in both rats and rabbits when administered during 
the period of organogenesis. If this drug is used during pregnancy or if the patient becomes pregnant while taking this 
drug, the patient should be apprised of the potential hazard to a fetus.

CI, con� dence interval; CR, complete response; Dex, dexamethasone; PR, partial 
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or use your smartphone to scan this code. 

POMALYST® (pomalidomide) is indicated for patients with multiple myeloma who have received at 
least two prior therapies including lenalidomide and bortezomib and have demonstrated disease 
progression on or within 60 days of completion of the last therapy.  Approval is based on response 
rate. Clinical bene� t, such as improvement in survival or symptoms, has not been veri� ed.
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including Boxed WARNINGS, CONTRAINDICATIONS, 
WARNINGS AND PRECAUTIONS,  and ADVERSE REACTIONS, 
and Important Safety Information on following pages. 
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ORR did not differ based on type of prior anti-myeloma therapy

POMALYST is only available under a restricted 
distribution program, POMALYST REMS™.

CI, con� dence interval; CR, complete response; Dex, dexamethasone; PR, partial 
response. Endpoint based on responses assessed by IRAC, based on EBMT criteria.

Overall response rate (ORR) of 29.2% was achieved with all-oral POMALYST + low-dose dex
Study design: A Phase II, 
multicenter, randomized 
open-label study in patients 
who were refractory to their 
last myeloma therapy and 
had received lenalidomide 
and bortezomib. The safety 
and ef� cacy of POMALYST 
4 mg 21/28 days until disease 
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alone and in combination 
with low-dose dex: 40 mg 
per day (patients ≤75 years) 
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the POMALYST alone arm were 
allowed to add low-dose dex 
upon disease progression.

Help give your patients a chance for response

WARNING: EMBRYO-FETAL TOXICITY and VENOUS THROMBOEMBOLISM
See full prescribing information for complete boxed warning
EMBRYO-FETAL TOXICITY
•  POMALYST is contraindicated in pregnancy. POMALYST is a thalidomide analogue. Thalidomide is a known 

human teratogen that causes severe life-threatening birth defects
•  For females of reproductive potential: Exclude pregnancy before start of treatment. Prevent pregnancy 

during treatment by the use of two reliable methods of contraception
POMALYST is available only through a restricted program called the POMALYST REMS program.
VENOUS THROMBOEMBOLISM 
•  Deep Venous Thrombosis (DVT) and Pulmonary Embolism (PE) occur in patients with multiple myeloma 

treated with POMALYST

CONTRAINDICATIONS
Pregnancy
POMALYST can cause fetal harm when administered to a pregnant female. POMALYST is contraindicated in females who are 
pregnant. Pomalidomide is a thalidomide analogue, and is teratogenic in both rats and rabbits when administered during 
the period of organogenesis. If this drug is used during pregnancy or if the patient becomes pregnant while taking this 
drug, the patient should be apprised of the potential hazard to a fetus.

CI, con� dence interval; CR, complete response; Dex, dexamethasone; PR, partial 

ORR (≥PR)

POMALYST 
(N=108)

Pa
tie

nt
s,

 %

95% CI for ORR:
POMALYST: 3.3% to 14.1% 

POMALYST + low-dose dex: 21.0% to 38.5%

POMALYST  + low-dose dex 
(N=113)

100%

80%

60%

40%

20%

0%

ORR 7.4% 
(n=8) 

ORR 29.2% 
(n=33)

CR 0.9% 
(n=1) 

PR 28.3% 
(n=32) 

CR 0%
(n=0) 

PR 7.4% 
(n=8)



C M Y K

Cosmos Communications  1

9
js

24963a 05.20.13 133

Q1 Q2

S:21.25”

T:21.75”

B:22”

S
:1

3
.3

7
5

”

T:1
3

.8
7

5
”

B
:1

4
.1

2
5

”

Neuropathy: 18% of patients experienced neuropathy (approximately 9% peripheral neuropathy). There were no cases of grade 
3 or higher neuropathy adverse reactions reported.

Risk of Second Primary Malignancies: Cases of acute myelogenous leukemia have been reported in patients receiving 
POMALYST as an investigational therapy outside of multiple myeloma. 

ADVERSE REACTIONS 
In the clinical trial of 219 patients who received POMALYST alone (n=107) or POMALYST + low-dose dexamethasone
(low-dose dex) (n=112), all patients had at least one treatment-emergent adverse reaction.

•   In the POMALYST alone versus POMALYST + low dose dexamethasone arms, respectively, most common adverse reactions 
(≥30%) included fatigue and asthenia (55%, 63%), neutropenia (52%, 47%), anemia (38%, 39%), constipation (36%, 35%), 
nausea (36%, 22%), diarrhea (34%, 33%), dyspnea (34%, 45%), upper respiratory tract infection (32%, 25%), back pain 
(32%, 30%), and pyrexia (19%, 30%)

•   90% of patients treated with POMALYST alone and 88% of patients treated with POMALYST + low-dose dex had at least one 
treatment-emergent NCI CTC Grade 3 or 4 adverse reaction 

•   In the POMALYST alone versus POMALYST + low dose dexamethasone arms, respectively, most common Grade 3/4 adverse 
reactions (≥15%) included neutropenia (47%, 38%), anemia (22%, 21%), thrombocytopenia (22%, 19%), and pneumonia (16%, 
23%). For other Grade 3 or 4 toxicities besides neutropenia and thrombocytopenia, hold treatment and restart treatment at 1 
mg less than the previous dose when toxicity has resolved to less than or equal to Grade 2 at the physician’s discretion  

•   67% of patients treated with POMALYST and 62% of patients treated with POMALYST + low-dose dex had at least one 
treatment-emergent serious adverse reaction

•   In the POMALYST alone versus POMALYST + low dose dexamethasone arms, respectively, most common serious adverse 
reactions (≥5%) were pneumonia (14%, 19%), renal failure (8%, 6%), dyspnea (5%, 6%), sepsis (6%, 3%), pyrexia (3%, 5%) 
dehydration (5%, 3%), hypercalcemia (5%, 2%), urinary tract infection (0%, 5%), and febrile neutropenia (5%, 1%)

DRUG INTERACTIONS
No formal drug interaction studies have been conducted with POMALYST. Pomalidomide is primarily metabolized by CYP1A2 and 
CYP3A. Pomalidomide is also a substrate for P-glycoprotein (P-gp). Coadministration of POMALYST with drugs that are strong 
inhibitors or inducers of CYP1A2, CYP3A, or P-gp should be avoided. Cigarette smoking may reduce pomalidomide exposure due to 
CYP1A2 induction. Patients should be advised that smoking may reduce the ef� cacy of pomalidomide.

USE IN SPECIFIC POPULATIONS
Pregnancy: If pregnancy does occur during treatment, immediately discontinue the drug and refer patient to an obstetrician/
gynecologist experienced in reproductive toxicity for further evaluation and counseling.  Report any suspected fetal exposure to 
POMALYST to the FDA via the MedWatch program at 1-800-332-1088 and also to Celgene Corporation at 1-888-423-5436.

Nursing Mothers: It is not known if pomalidomide is excreted in human milk. Pomalidomide was excreted in the milk of lactating 
rats. Because many drugs are excreted in human milk and because of the potential for adverse reactions in nursing infants 
from POMALYST, a decision should be made whether to discontinue nursing or to discontinue the drug, taking into account the 
importance of the drug to the mother.

Pediatric Use: Safety and effectiveness of POMALYST in patients under the age of 18 have not been established.

Geriatric Use: No dosage adjustment is required for POMALYST based on age. Patients greater than or equal to 65 years of age 
were more likely than patients less than or equal to 65 years of age to experience pneumonia.

Renal and Hepatic Impairment: Pomalidomide is metabolized in the liver. Pomalidomide and its metabolites are primarily 
excreted by the kidneys. The in� uence of renal and hepatic impairment on the safety, ef� cacy, and pharmacokinetics of 
pomalidomide has not been evaluated. Avoid POMALYST in patients with a serum creatinine >3.0 mg/dL. Avoid POMALYST in 
patients with serum bilirubin >2.0 mg/dL and AST/ALT >3.0 x ULN.

Please see full Prescribing Information, including Boxed WARNINGS, CONTRAINDICATIONS, 
WARNINGS AND PRECAUTIONS, and ADVERSE REACTIONS.
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POMALYST® is a registered trademark of Celgene Corporation. 
POMALYST REMS™ is a trademark of Celgene Corporation.

POMALYST® (pomalidomide) is indicated for patients with multiple myeloma who have received at least two prior therapies including 
lenalidomide and bortezomib and have demonstrated disease progression on or within 60 days of completion of the last therapy. 
Approval is based on response rate. Clinical bene� t, such as improvement in survival or symptoms, has not been veri� ed.

Important Safety Information 
WARNING: EMBRYO-FETAL TOXICITY and VENOUS THROMBOEMBOLISM
Embryo-Fetal Toxicity
•  POMALYST is contraindicated in pregnancy. POMALYST is a thalidomide analogue. Thalidomide is a known human teratogen 

that causes severe birth defects or embryo-fetal death. In females of reproductive potential, obtain 2 negative pregnancy 
tests before starting POMALYST treatment 

•   Females of reproductive potential must use 2 forms of contraception or continuously abstain from heterosexual sex during 
and for 4 weeks after stopping POMALYST treatment

POMALYST is only available through a restricted distribution program called POMALYST REMS™.
Venous Thromboembolism 
•  Deep Venous Thrombosis (DVT) and Pulmonary Embolism (PE) occur in patients with multiple myeloma treated with 

POMALYST. Prophylactic anti-thrombotic measures were employed in the clinical trial. Consider prophylactic measures 
after assessing an individual patient’s underlying risk factors

CONTRAINDICATIONS: Pregnancy
•  POMALYST can cause fetal harm and is contraindicated in females who are pregnant. If this drug is used during pregnancy or 

if the patient becomes pregnant while taking this drug, the patient should be apprised of the potential hazard to a fetus
•  Pomalidomide is a thalidomide analogue and is teratogenic in both rats and rabbits when administered during the period 

of organogenesis

WARNINGS AND PRECAUTIONS
Embryo-Fetal Toxicity
•  Females of Reproductive Potential: Must avoid pregnancy while taking POMALYST and for at least 4 weeks after completing 

therapy. Must commit either to abstain continuously from heterosexual sexual intercourse or to use 2 methods of reliable birth 
control, beginning 4 weeks prior to initiating treatment with POMALYST, during therapy, during dose interruptions and continuing 
for 4 weeks following discontinuation of POMALYST therapy. Must obtain 2 negative pregnancy tests prior to initiating therapy

•  Males: Pomalidomide is present in the semen of patients receiving the drug. Males must always use a latex or synthetic 
condom during any sexual contact with females of reproductive potential while taking POMALYST and for up to 28 days after 
discontinuing POMALYST, even if they have undergone a successful vasectomy. Males must not donate sperm

•  Blood Donation: Patients must not donate blood during treatment with POMALYST and for 1 month following discontinuation 
of the drug because the blood might be given to a pregnant female patient whose fetus must not be exposed to POMALYST

POMALYST REMS Program
Because of the embryo-fetal risk, POMALYST is available only through a restricted program under a Risk Evaluation and 
Mitigation Strategy (REMS) called “POMALYST REMS.” Prescribers and pharmacists must be certi� ed with the program; patients 
must sign an agreement form and comply with the requirements. Further information about the POMALYST REMS program is 
available at [celgeneriskmanagement.com] or by telephone at 1-888-423-5436.

Venous Thromboembolism: Patients receiving POMALYST have developed venous thromboembolic events reported as serious 
adverse reactions. In the trial, all patients were required to receive prophylaxis or antithrombotic treatment. The rate of DVT or 
PE was 3%. Consider anticoagulation prophylaxis after an assessment of each patient’s underlying risk factors.

Hematologic Toxicity: Neutropenia of any grade was reported in 50% of patients and was the most frequently reported 
Grade 3/4 adverse event, followed by anemia and thrombocytopenia. Monitor patients for hematologic toxicities, especially 
neutropenia, with complete blood counts weekly for the � rst 8 weeks and monthly thereafter. Treatment is continued or modi� ed 
for Grade 3 or 4 hematologic toxicities based upon clinical and laboratory � ndings. Dosing interruptions and/or modi� cations 
are recommended to manage neutropenia and thrombocytopenia.

Hypersensitivity Reactions: Patients with a prior history of serious hypersensitivity associated with thalidomide or 
lenalidomide were excluded from studies and may be at higher risk of hypersensitivity.

Dizziness and Confusional State: 18% of patients experienced dizziness and 12% of patients experienced a confusional state; 
1% of patients experienced grade 3/4 dizziness, and 3% of patients experienced grade 3/4 confusional state. Instruct patients 
to avoid situations where dizziness or confusion may be a problem and not to take other medications that may cause dizziness or 
confusion without adequate medical advice.

WARNINGS AND PRECAUTIONS (continued)
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Neuropathy: 18% of patients experienced neuropathy (approximately 9% peripheral neuropathy). There were no cases of grade 
3 or higher neuropathy adverse reactions reported.

Risk of Second Primary Malignancies: Cases of acute myelogenous leukemia have been reported in patients receiving 
POMALYST as an investigational therapy outside of multiple myeloma. 

ADVERSE REACTIONS 
In the clinical trial of 219 patients who received POMALYST alone (n=107) or POMALYST + low-dose dexamethasone
(low-dose dex) (n=112), all patients had at least one treatment-emergent adverse reaction.

•   In the POMALYST alone versus POMALYST + low dose dexamethasone arms, respectively, most common adverse reactions 
(≥30%) included fatigue and asthenia (55%, 63%), neutropenia (52%, 47%), anemia (38%, 39%), constipation (36%, 35%), 
nausea (36%, 22%), diarrhea (34%, 33%), dyspnea (34%, 45%), upper respiratory tract infection (32%, 25%), back pain 
(32%, 30%), and pyrexia (19%, 30%)

•   90% of patients treated with POMALYST alone and 88% of patients treated with POMALYST + low-dose dex had at least one 
treatment-emergent NCI CTC Grade 3 or 4 adverse reaction 

•   In the POMALYST alone versus POMALYST + low dose dexamethasone arms, respectively, most common Grade 3/4 adverse 
reactions (≥15%) included neutropenia (47%, 38%), anemia (22%, 21%), thrombocytopenia (22%, 19%), and pneumonia (16%, 
23%). For other Grade 3 or 4 toxicities besides neutropenia and thrombocytopenia, hold treatment and restart treatment at 1 
mg less than the previous dose when toxicity has resolved to less than or equal to Grade 2 at the physician’s discretion  

•   67% of patients treated with POMALYST and 62% of patients treated with POMALYST + low-dose dex had at least one 
treatment-emergent serious adverse reaction

•   In the POMALYST alone versus POMALYST + low dose dexamethasone arms, respectively, most common serious adverse 
reactions (≥5%) were pneumonia (14%, 19%), renal failure (8%, 6%), dyspnea (5%, 6%), sepsis (6%, 3%), pyrexia (3%, 5%) 
dehydration (5%, 3%), hypercalcemia (5%, 2%), urinary tract infection (0%, 5%), and febrile neutropenia (5%, 1%)

DRUG INTERACTIONS
No formal drug interaction studies have been conducted with POMALYST. Pomalidomide is primarily metabolized by CYP1A2 and 
CYP3A. Pomalidomide is also a substrate for P-glycoprotein (P-gp). Coadministration of POMALYST with drugs that are strong 
inhibitors or inducers of CYP1A2, CYP3A, or P-gp should be avoided. Cigarette smoking may reduce pomalidomide exposure due to 
CYP1A2 induction. Patients should be advised that smoking may reduce the ef� cacy of pomalidomide.

USE IN SPECIFIC POPULATIONS
Pregnancy: If pregnancy does occur during treatment, immediately discontinue the drug and refer patient to an obstetrician/
gynecologist experienced in reproductive toxicity for further evaluation and counseling.  Report any suspected fetal exposure to 
POMALYST to the FDA via the MedWatch program at 1-800-332-1088 and also to Celgene Corporation at 1-888-423-5436.

Nursing Mothers: It is not known if pomalidomide is excreted in human milk. Pomalidomide was excreted in the milk of lactating 
rats. Because many drugs are excreted in human milk and because of the potential for adverse reactions in nursing infants 
from POMALYST, a decision should be made whether to discontinue nursing or to discontinue the drug, taking into account the 
importance of the drug to the mother.

Pediatric Use: Safety and effectiveness of POMALYST in patients under the age of 18 have not been established.

Geriatric Use: No dosage adjustment is required for POMALYST based on age. Patients greater than or equal to 65 years of age 
were more likely than patients less than or equal to 65 years of age to experience pneumonia.

Renal and Hepatic Impairment: Pomalidomide is metabolized in the liver. Pomalidomide and its metabolites are primarily 
excreted by the kidneys. The in� uence of renal and hepatic impairment on the safety, ef� cacy, and pharmacokinetics of 
pomalidomide has not been evaluated. Avoid POMALYST in patients with a serum creatinine >3.0 mg/dL. Avoid POMALYST in 
patients with serum bilirubin >2.0 mg/dL and AST/ALT >3.0 x ULN.

Please see full Prescribing Information, including Boxed WARNINGS, CONTRAINDICATIONS, 
WARNINGS AND PRECAUTIONS, and ADVERSE REACTIONS.
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POMALYST® is a registered trademark of Celgene Corporation. 
POMALYST REMS™ is a trademark of Celgene Corporation.

POMALYST® (pomalidomide) is indicated for patients with multiple myeloma who have received at least two prior therapies including 
lenalidomide and bortezomib and have demonstrated disease progression on or within 60 days of completion of the last therapy. 
Approval is based on response rate. Clinical bene� t, such as improvement in survival or symptoms, has not been veri� ed.

Important Safety Information 
WARNING: EMBRYO-FETAL TOXICITY and VENOUS THROMBOEMBOLISM
Embryo-Fetal Toxicity
•  POMALYST is contraindicated in pregnancy. POMALYST is a thalidomide analogue. Thalidomide is a known human teratogen 

that causes severe birth defects or embryo-fetal death. In females of reproductive potential, obtain 2 negative pregnancy 
tests before starting POMALYST treatment 

•   Females of reproductive potential must use 2 forms of contraception or continuously abstain from heterosexual sex during 
and for 4 weeks after stopping POMALYST treatment

POMALYST is only available through a restricted distribution program called POMALYST REMS™.
Venous Thromboembolism 
•  Deep Venous Thrombosis (DVT) and Pulmonary Embolism (PE) occur in patients with multiple myeloma treated with 

POMALYST. Prophylactic anti-thrombotic measures were employed in the clinical trial. Consider prophylactic measures 
after assessing an individual patient’s underlying risk factors

CONTRAINDICATIONS: Pregnancy
•  POMALYST can cause fetal harm and is contraindicated in females who are pregnant. If this drug is used during pregnancy or 

if the patient becomes pregnant while taking this drug, the patient should be apprised of the potential hazard to a fetus
•  Pomalidomide is a thalidomide analogue and is teratogenic in both rats and rabbits when administered during the period 

of organogenesis

WARNINGS AND PRECAUTIONS
Embryo-Fetal Toxicity
•  Females of Reproductive Potential: Must avoid pregnancy while taking POMALYST and for at least 4 weeks after completing 

therapy. Must commit either to abstain continuously from heterosexual sexual intercourse or to use 2 methods of reliable birth 
control, beginning 4 weeks prior to initiating treatment with POMALYST, during therapy, during dose interruptions and continuing 
for 4 weeks following discontinuation of POMALYST therapy. Must obtain 2 negative pregnancy tests prior to initiating therapy

•  Males: Pomalidomide is present in the semen of patients receiving the drug. Males must always use a latex or synthetic 
condom during any sexual contact with females of reproductive potential while taking POMALYST and for up to 28 days after 
discontinuing POMALYST, even if they have undergone a successful vasectomy. Males must not donate sperm

•  Blood Donation: Patients must not donate blood during treatment with POMALYST and for 1 month following discontinuation 
of the drug because the blood might be given to a pregnant female patient whose fetus must not be exposed to POMALYST

POMALYST REMS Program
Because of the embryo-fetal risk, POMALYST is available only through a restricted program under a Risk Evaluation and 
Mitigation Strategy (REMS) called “POMALYST REMS.” Prescribers and pharmacists must be certi� ed with the program; patients 
must sign an agreement form and comply with the requirements. Further information about the POMALYST REMS program is 
available at [celgeneriskmanagement.com] or by telephone at 1-888-423-5436.

Venous Thromboembolism: Patients receiving POMALYST have developed venous thromboembolic events reported as serious 
adverse reactions. In the trial, all patients were required to receive prophylaxis or antithrombotic treatment. The rate of DVT or 
PE was 3%. Consider anticoagulation prophylaxis after an assessment of each patient’s underlying risk factors.

Hematologic Toxicity: Neutropenia of any grade was reported in 50% of patients and was the most frequently reported 
Grade 3/4 adverse event, followed by anemia and thrombocytopenia. Monitor patients for hematologic toxicities, especially 
neutropenia, with complete blood counts weekly for the � rst 8 weeks and monthly thereafter. Treatment is continued or modi� ed 
for Grade 3 or 4 hematologic toxicities based upon clinical and laboratory � ndings. Dosing interruptions and/or modi� cations 
are recommended to manage neutropenia and thrombocytopenia.

Hypersensitivity Reactions: Patients with a prior history of serious hypersensitivity associated with thalidomide or 
lenalidomide were excluded from studies and may be at higher risk of hypersensitivity.

Dizziness and Confusional State: 18% of patients experienced dizziness and 12% of patients experienced a confusional state; 
1% of patients experienced grade 3/4 dizziness, and 3% of patients experienced grade 3/4 confusional state. Instruct patients 
to avoid situations where dizziness or confusion may be a problem and not to take other medications that may cause dizziness or 
confusion without adequate medical advice.

WARNINGS AND PRECAUTIONS (continued)
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Mayo Clinic
(continued from SP157)

This brief summary does not include all the
information needed to use POMALYST®

(pomalidomide) safely and effectively. See full
prescribing information for POMALYST.

1 INDICATIONS AND USAGE 1.1 Multiple Myeloma
POMALYST is indicated for patients with multiple
myeloma who have received at least two prior
therapies including lenalidomide and bortezomib and
have demonstrated disease progression on or within
60 days of completion of the last therapy. Approval
is based on response rate [see Clinical Studies
(14.1)]. Clinical benefit, such as improvement in
survival or symptoms, has not been verified.
2 DOSAGE AND ADMINISTRATION 2.1 Multiple
Myeloma Females of reproductive potential must
have negative pregnancy testing and use
contraception methods before initiating POMALYST
[see Warnings and Precautions (5.1) and Use in
Specific Populations (8.6)]. The recommended
starting dose of POMALYST is 4 mg once daily
orally on Days 1-21 of repeated 28-day cycles until
disease progression. POMALYST may be given in
combination with dexamethasone [see Clinical
Studies (14.1)]. POMALYST may be taken with
water. Inform patients not to break, chew or open
the capsules. POMALYST should be taken without
food (at least 2 hours before or 2 hours after a meal).
2.2 Dose Adjustments for Toxicity
Table 1: Dose Modification Instructions for
POMALYST for Hematologic Toxicities

*Note: ANC = Absolute Neutrophil Count
For other Grade 3 or 4 toxicities hold treatment and
restart treatment at 1 mg less than the previous
dose when toxicity has resolved to less than or
equal to Grade 2 at the physician’s discretion. To
initiate a new cycle of POMALYST, the neutrophil
count must be at least 500 per mcL, the platelet
count must be at least 50,000 per mcL. If toxicities
occur after dose reductions to 1 mg, then
discontinue POMALYST.
4 CONTRAINDICATIONS Pregnancy POMALYST can
cause fetal harm when administered to a pregnant
female [see Warnings and Precautions (5.1) and
Use in Specific Populations (8.1)]. POMALYST is
contraindicated in females who are pregnant.
Pomalidomide is a thalidomide analogue, and is
teratogenic in both rats and rabbits when
administered during the period of organogenesis.  
If this drug is used during pregnancy or if the
patient becomes pregnant while taking this drug,
the patient should be apprised of the potential
hazard to a fetus.
5 WARNINGS AND PRECAUTIONS 
5.1 Embryo-Fetal Toxicity POMALYST is a
thalidomide analogue and is contraindicated for use
during pregnancy. Thalidomide is a known human
teratogen that causes severe birth defects or
embryo-fetal death [see Use in Specific Populations
(8.1)]. POMALYST is only available through the
POMALYST REMS program [see Warnings and
Precautions (5.2)].Females of Reproductive
Potential Females of reproductive potential must
avoid pregnancy while taking POMALYST and for at
least 4 weeks after completing therapy. Females
must commit either to abstain continuously from
heterosexual sexual intercourse or to use two
methods of reliable birth control, beginning 4 weeks
prior to initiating treatment with POMALYST, during
therapy, during dose interruptions and continuing
for 4 weeks following discontinuation of POMALYST
therapy. Two negative pregnancy tests must be
obtained prior to initiating therapy. The first test
should be performed within 10-14 days and the
second test within 24 hours prior to prescribing
POMALYST therapy and then weekly during the first
month, then monthly thereafter in women with
regular menstrual cycles or every 2 weeks in
women with irregular menstrual cycles [see Use in
Specific Populations (8.6)].Males Pomalidomide is
present in the semen of patients receiving the drug.
Therefore, males must always use a latex or
synthetic condom during any sexual contact with
females of reproductive potential while taking
POMALYST and for up to 28 days after discontinuing
POMALYST, even if they have undergone a
successful vasectomy. Male patients taking
POMALYST must not donate sperm [see Use in
Specific Populations (8.6)]. Blood Donation
Patients must not donate blood during treatment
with POMALYST and for 1 month following
discontinuation of the drug because the blood
might be given to a pregnant female patient whose
fetus must not be exposed to POMALYST. 
5.2 POMALYST REMS ™ Program Because of the
embryo-fetal risk [see Warnings and Precautions

(5.1)], POMALYST is available only through a
restricted program under a Risk Evaluation and
Mitigation Strategy (REMS) called “POMALYST
REMS.” Required components of the POMALYST
REMS program include the following:
• Prescribers must be certified with the POMALYST

REMS program by enrolling and complying with
the REMS requirements.

• Patients must sign a Patient-Prescriber agreement
form and comply with the REMS requirements. In
particular, female patients of reproductive
potential who are not pregnant must comply with
the pregnancy testing and contraception
requirements [see Use in Specific Populations
(8.6)] and males must comply with contraception
requirements [see Use in Specific Populations
(8.6)].

• Pharmacies must be certified with the POMALYST
REMS program, must only dispense to patients
who are authorized to receive POMALYST and
comply with REMS requirements.

Further information about the POMALYST REMS
program is available at [celgeneriskmanagement.com]
or by telephone at 1-888-423-5436.
5.3 Venous Thromboembolism Patients receiving
POMALYST have developed venous thromboembolic
events (Venous Thromboembolism [VTEs])
reported as serious adverse reactions. In the trial,
all patients were required to receive prophylaxis or
anti-thrombotic treatment; 81% used aspirin, 16%
warfarin, 21% heparin, and 3% clopidogrel. The
rate of deep vein thrombosis or pulmonary
embolism was 3%. Consider anti-coagulation
prophylaxis after an assessment of each patient’s
underlying risk factors. 
5.4 Hematologic Toxicity Neutropenia was the
most frequently reported Grade 3/4 adverse event
(AE), followed by anemia and thrombocytopenia.
Neutropenia of any grade was reported in 50% of
patients in the trial. The rate of Grade 3/4
neutropenia was 43%. The rate of febrile
neutropenia was 3%. Monitor patients for
hematologic toxicities, especially neutropenia.
Monitor complete blood counts weekly for the first
8 weeks and monthly thereafter. Patients may
require dose interruption and/or modification [see
Dosage and Administration (2.2)].
5.5 Hypersensitivity Reactions. Patients with a
prior history of serious hypersensitivity associated
with thalidomide or lenalidomide were excluded
from studies and may be at higher risk of
hypersensitivity.
5.6 Dizziness and Confusional State. In the trial,
18% of patients experienced dizziness and 12% of
patients experienced a confusional state; 1% of
patients experienced grade 3/4 dizziness, and 3% of
patients experienced grade 3/4 confusional state.
Instruct patients to avoid situations where dizziness
or confusion may be a problem and not to take
other medications that may cause dizziness or
confusion without adequate medical advice. 
5.7 Neuropathy In the trial, 18% of patients
experienced neuropathy, with approximately 9% of
the patients experiencing peripheral neuropathy.
There were no cases of grade 3 or higher
neuropathy adverse reactions reported. 
5.8 Risk of Second Primary Malignancies Cases of
acute myelogenous leukemia have been reported in
patients receiving POMALYST as an investigational
therapy outside of multiple myeloma.
6 ADVERSE REACTIONS The following adverse
reactions are described in detail in other labeling
sections:
• Fetal Risk [see Boxed Warnings, Warnings and

Precautions (5.1, 5.2)]
• Venous Thromboembolism [see Boxed Warnings,

Warnings and Precautions (5.3)]
• Hematologic Toxicity [see Warnings and

Precautions (5.4)]
• Hypersensitivity Reactions [see Warnings and

Precautions (5.5)]

WARNING: EMBRYO-FETAL TOXICITY and
VENOUS THROMBOEMBOLISM
Embryo-Fetal Toxicity
•  POMALYST is contraindicated in pregnancy.

POMALYST is a thalidomide analogue.
Thalidomide is a known human teratogen that
causes severe birth defects or embryo-fetal
death. In females of reproductive potential,
obtain 2 negative pregnancy tests before
starting POMALYST treatment. 

•  Females of reproductive potential must use 
2 forms of contraception or continuously
abstain from heterosexual sex during and for
4 weeks after stopping POMALYST treatment
[see Contraindications (4), Warnings and
Precautions (5.1), and Use in Specific
Populations (8.1, 8.6)].  

POMALYST is only available through a restricted
distribution program called POMALYST REMS
[see Warnings and Precautions (5.2)].
Venous Thromboembolism 
•  Deep Venous Thrombosis (DVT) and

Pulmonary Embolism (PE) occur in patients
with multiple myeloma treated with POMALYST.
Prophylactic anti-thrombotic measures were
employed in the clinical trial. Consider
prophylactic measures after assessing an
individual patient’s underlying risk factors
[see Warnings and Precautions (5.3)]. 

Toxicity Dose Modification
Thrombocytopenia
• Platelets < 25,000 per

mcL

• Platelets return to 
> 50,000 per mcL

Interrupt POMALYST
treatment, follow CBC
weekly

Resume POMALYST
treatment at 3 mg daily

• For each subsequent
drop < 25,000 per
mcL

• Return to more than
or equal to 50,000 per
mcL

Interrupt POMALYST
treatment

Resume POMALYST at
1 mg less than previous
dose.  

Toxicity Dose Modification
Neutropenia
• ANC* < 500 per mcL

or Febrile neutropenia
(fever more than or
equal to 38.5°C and
ANC < 1,000 per mcL)

• ANC return to more
than or equal to 
500 per mcL

Interrupt POMALYST
treatment, follow CBC
weekly.  

Resume POMALYST at
3 mg daily.

•  For each subsequent
drop < 500 per mcL

•  Return to more than
or equal to 500 per
mcL

Interrupt POMALYST
treatment

Resume POMALYST at
1 mg less than the
previous dose
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this trial, the Mayo Clinic switched to 
fosaprepitant as a preferred regimen in 
January 2012. 

“That became our new preferred regi-
men as opposed to the oral 3-day regi-
men,” Dr Loprinzi said. Following this 
change, nurses reported more extrava-

sations, phlebitis, and redness, espe-
cially in patients receiving adriamycin 
and cyclophosphamide. Due to this, the 
clinic discontinued use of intravenous 
fosaprepitant and returned to oral apre-
pitant. In a retrospective study of the 
data, “There was about a 34% incidence 

of venous toxicity with fosaprepitant 
... and they weren’t mild ... versus 2.3% 
with aprepitant … the person who had 
that problem with aprepitant actually 
had fosaprepitant on a previous dose.”

Dr Loprinzi discussed guidelines, in-
cluding the 2006 guidelines from the 

American Society of Clinical Oncology 
(ASCO), the 2011 ASCO guidelines, and 
the 2011 guidelines from the Multina-
tional Association of Supportive Care 
in Cancer (MASCC/ESMO). Notably, the 
2006 ASCO guidelines recommended a 
20-mg dose of dexamethasone before 
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• Dizziness and Confusional State [see Warnings
and Precautions (5.6)]

• Neuropathy [see Warnings and Precautions (5.7)]
• Risk of Second Primary Malignancies [see

Warnings and Precautions (5.8)]
6.1 Clinical Trials Experience in Multiple
Myeloma Because clinical trials are conducted
under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot
be directly compared to rates in the clinical trials of
another drug and may not reflect the rates observed
in practice. In clinical trial 1, data were evaluated
from 219 patients (safety population) who received
treatment with POMALYST + Low Dose
Dexamethasone (Low dose Dex) (112 patients) or
POMALYST alone (107 patients). Median number of
treatment cycles was 5. Sixty three percent of
patients in the study had a dose interruption of
either drug due to adverse reactions. Thirty seven
percent of patients in the study had a dose
reduction of either drug due to adverse reactions.
The discontinuation rate due to treatment-related
adverse reaction was 3%. Tables 2, 3 and 4
summarize all treatment-emergent adverse
reactions reported for POMALYST + Low dose Dex
and POMALYST alone groups regardless of
attribution of relatedness to pomalidomide. In the
absence of a randomized comparator arm, it is
often not possible to distinguish adverse events
that are drug-related and those that reflect the
patient’s underlying disease.
In the clinical trial of 219 patients who received
POMALYST alonea (n=107) or POMALYST +
Lowdose Dex (n=112), all patients had at least one
treatment-emergent adverse reaction.
Adverse reactions ≥10% in either arm, respectively,
included: General disorders and administration
site conditions: Fatigue and asthenia (55%, 63%),
Pyrexia (19%, 30%), Edema peripheral (23%,
16%), Chills (9%, 11%), Pain (6%, 5%); Blood and
lymphatic system disorders: Neutropenia (52%,
47%), Anemia (38%, 39%), Thrombocytopenia
(25%, 23%), Leukopenia (11%, 18%),
Lymphopenia (4%, 15%); Gastrointestinal
disorders: Constipation (36%, 35%), Diarrhea
(34%, 33%), Nausea (36%, 22%), Vomiting (14%,
13%); Infections and infestations: Pneumonia
(23%, 29%), Upper respiratory tract infection
(32%, 25%), Urinary tract infection (8%, 16%);
Musculoskeletal and connective tissue disorders:
Back pain (32%, 30%), Musculoskeletal chest pain
(22%, 20%), Muscle spasms (19%, 19%),
Arthralgia (16%, 15%), Musculoskeletal pain (11%,
15%), Pain in extremity (5%, 14%), Muscular
weakness (12%, 12%), Bone pain (12%, 5%);
Respiratory, thoracic and mediastinal disorders:
Dyspnea (34%, 45%), Cough (14%, 21%),
Epistaxis (15%, 11%); Metabolism and nutritional
disorders: Decreased appetite (22%, 18%),
Hyperglycemia (12%, 15%), Hyponatremia (10%,
13%), Hypercalcemia (21%, 12%), Hypocalcemia
(6%, 12%), Hypokalemia (10%, 11%); Skin and
subcutaneous tissue disorders: Hyperhidrosis
(6%, 16%), Rash (22%, 16%), Night sweats (5%,
13%), Dry skin (9%, 11%), Pruritus (15%, 11%);
Nervous system disorders: Dizziness (20%, 17%),
Tremor (9%, 13%), Headache (13%, 8%),
Neuropathy peripheral (10%, 7%); Investigations:
Blood creatinine increased (15%, 11%), Weight
increased (1%, 11%), Weight decreased (14%,
8%); Psychiatric disorders: Insomnia (7%, 14%),
Confusional state (10%, 13%), Anxiety (11%, 7%);
Renal and urinary disorders: Renal failure (15%,
10%).
Grade 3/4 adverse reactions reported in 90% of
patients treated with POMALYSTa alone (96/107)
and 88% with POMALYST + Low dose Dex (99/112).
Grade 3/4 Adverse Reactions ≥ 5% in either arm,
respectively, included: Blood and lymphatic system
disorders: Neutropenia (47%, 38%), Anemia (22%,
21%), Thrombocytopenia (22%, 19%), Leukopenia

(6%, 10%), Lymphopenia (2%, 7%); Infections and
infestations: Pneumonia (16%, 23%), Urinary tract
infection (2%, 8%), Sepsis (6%, 3%); Metabolism
and nutritional disorders: Hypercalcemia (9%, 1%);
General disorders and administration site
conditions: Fatigue and asthenia (11%, 13%);
Investigations: Blood creatinine increased (6%,
3%); Respiratory, thoracic and mediastinal
disorders: Dyspnea (7%, 13%); Musculoskeletal
and connective tissue disorders: Back pain (12%,
9%), Muscular weakness (6%, 4%); Renal and
urinary disorders: Renal failure (9%, 6%). 
Serious adverse events were reported in 67% of
patients treated with POMALYSTa (72/107) and
62% with POMALYST + Low dose Dex (69/112). 
Serious Adverse Reactions in 2 or more patients in
either arm, respectively, included: Infections and
infestations: Pneumonia (14%, 19%), Urinary tract
infection (0%, 5%), Sepsis (6%, 3%); Respiratory,
Thoracic and mediastinal disorders: Dyspnea (5%,
6%); General disorders and administration site
conditions: Pyrexia (3%, 5%); General physical
health deterioration (0%, 2%); Cardiac Disorders:
Atrial fibrillation (2%, 3%), Cardiac failure
congestive (0%, 3%); Renal and urinary disorders:
Renal failure (8%, 6%), Gastrointestinal disorders:
constipation (1%, 3%); Blood and Lymphatic
system disorders: Febrile neutropenia (5%, 1%);
Metabolism and nutrition disorders: Dehydration
(5%, 3%), Hypercalcemia (5%, 2%);
Musculoskeletal and connective tissue disorders:
Back pain (4%, 2%)
aPOMALYST alone arm includes all patients
randomized to the POMALYST alone arm who took
study drug; 61 of the 107 patients had
dexamethasone added during the treatment period.
Other Adverse Reactions
Other adverse reactions of POMALYST in patients
with multiple myeloma, not described above, and
considered important: Ear and Labyrinth 
Disorders: Vertigo; Hepatobiliary Disorders:
Hyperbilirubinemia; Infections and Infestations:
Pneumocystis jiroveci pneumonia, Respiratory
syncytial virus infection, Neutropenic sepsis;
Investigations: Alanine aminotransferase increased;
Metabolism and Nutritional Disorders:
Hyperkalemia; Renal and Urinary Disorders:
Urinary retention; Reproductive System and Breast
Disorders: Pelvic Pain; Respiratory, Thoracic and
Mediastinal Disorders: Interstitial Lung Disease
7 DRUG INTERACTIONS No formal drug interaction
studies have been conducted with POMALYST.
Pomalidomide is primarily metabolized by CYP1A2
and CYP3A. Pomalidomide is also a substrate for 
P-glycoprotein (P-gp).  
7.1 Drugs That May Increase Pomalidomide
Plasma Concentrations CYP3A, CYP1A2 or P-gp
inhibitors: Co-administration of POMALYST with
drugs that are strong inhibitors of CYP1A2, CYP3A
(e.g. ketoconazole) or P-gp could increase exposure
and should be avoided. 
7.2 Drugs That May Decrease Pomalidomide
Plasma Concentrations CYP3A, CYP1A2 or P-gp
inducers: Co-administration of POMALYST with
drugs that are strong inducers of CYP1A2, CYP3A
(e.g. rifampin) or P-gp could decrease exposure
and should be avoided.  
Smoking: Cigarette smoking may reduce
pomalidomide exposure due to CYP1A2 induction.
Patients should be advised that smoking may
reduce the efficacy of pomalidomide.
Dexamethasone: Co-administration of multiple
doses of 4 mg POMALYST with 20 mg to 40 mg
dexamethasone (a weak inducer of CYP3A) to
patients with multiple myeloma had no effect on the
pharmacokinetics of pomalidomide compared with
pomalidomide administered alone.  
8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy Pregnancy Category X [see Boxed
Warnings and Contraindications (4)]

Risk Summary POMALYST can cause embryo-fetal
harm when administered to a pregnant female and
is contraindicated during pregnancy. POMALYST is
a thalidomide analogue. Thalidomide is a human
teratogen, inducing a high frequency of severe and
life-threatening birth defects such as amelia
(absence of limbs), phocomelia (short limbs),
hypoplasticity of the bones, absence of bones,
external ear abnormalities (including anotia,
micropinna, small or absent external auditory
canals), facial palsy, eye abnormalities (anophthalmos,
microphthalmos), and congenital heart defects.
Alimentary tract, urinary tract, and genital
malformations have also been documented and
mortality at or shortly after birth has been reported
in about 40% of infants. Pomalidomide was
teratogenic in both rats and rabbits when
administered during the period of organogenesis. 
If this drug is used during pregnancy or if the
patient becomes pregnant while taking this drug, the
patient should be apprised of the potential hazard to
a fetus. If pregnancy does occur during treatment,
immediately discontinue the drug. Under these
conditions, refer patient to an obstetrician/gynecologist
experienced in reproductive toxicity for further
evaluation and counseling. Report any suspected
fetal exposure to POMALYST to the FDA via the
MedWatch program at 1-800-332-1088 and also to
Celgene Corporation at 1-888-423-5436. 
Animal Data Pomalidomide was teratogenic 
in both rats and rabbits in the embryofetal
developmental studies, when administered during
the period of organogenesis. In rats, pomalidomide
was administered orally to pregnant animals at
doses of 25 to 1000 mg per kg per day. Malformations
of absence of urinary bladder, absence of thyroid
gland, and fusion and misalignment of lumbar and
thoracic vertebral elements (vertebral, central and/or
neural arches) were observed at all dose levels.
There was no maternal toxicity observed in this
study. The lowest dose in rats resulted in an exposure
(AUC) approximately 85-fold of the human exposure
at the recommended dose of 4 mg per day. Other
embryofetal toxicities included increased resorptions
leading to decreased number of viable fetuses. In
rabbits, pomalidomide was administered orally to
pregnant animals at doses of 10 to 250 mg per kg
per day. Increased cardiac malformations such as
interventricular septal defect were seen at all doses
with significant increases at 250 mg per kg per day.
Additional malformations observed at 250 mg per kg
per day included anomalies in limbs (flexed and/or
rotated fore- and/or hindlimbs, unattached or absent
digit) and associated skeletal malformations (not
ossified metacarpal, misaligned phalanx and
metacarpal, absent digit, not ossified phalanx, and
short not ossified or bent tibia), moderate dilation
of the lateral ventricle in the brain, abnormal
placement of the right subclavian artery, absent
intermediate lobe in the lungs, low-set kidney,
altered liver morphology, incompletely or not ossified
pelvis, an increased average for supernumerary
thoracic ribs and a reduced average for ossified
tarsals. No maternal toxicity was observed at the
low dose (10 mg per kg per day) that resulted in
cardiac anomalies in fetuses; this dose resulted in
an exposure (AUC) approximately equal to that
reported in humans at the recommended dose of 
4 mg per day. Additional embryofetal toxicity
included increased resorption.  
8.3 Nursing mothers It is not known if pomalidomide
is excreted in human milk. Pomalidomide was
excreted in the milk of lactating rats. Because many
drugs are excreted in human milk and because of
the potential for adverse reactions in nursing infants
from POMALYST, a decision should be made whether
to discontinue nursing or to discontinue the drug,
taking into account the importance of the drug to
the mother.
8.4 Pediatric use Safety and effectiveness of
POMALYST in patients below the age of 18 have not
been established.
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chemotherapy for patients receiving 
a low-emetogenicity regimen. In 2011, 
that guideline changed to recommend 
a single 8-mg dose instead of a 20-mg 
dose. The 2011 ASCO guidelines also 
reclassified anthracyclines as highly 
emetogenic, rather than moderately 

emetogenic agents. Dexamethasone 
plus a 5-HT3 receptor antagonist is gen-
erally used for patients treated with 
moderately emetogenic regimens, with 
addition of aprepitant for highly emeto-
genic chemotherapy regimens. The 
MASCC/ESMO guidelines differ from 

the 2011 ASCO guidelines in that the 
MASCC guidelines specifically mention 
palonosetron as the preferred 5-HT3 re-
ceptor antagonist for use in moderately 
emetogenic regimens.

According to Dr Loprinzi, with respect 
to olanzapine treatment for CINV, “Four 

studies have been done that look quite 
promising.” In 1 trial, patients received 
either aprepitant or olanzapine against 
a background regimen of palonosetron 
and dexamethasone. In that trial, the 
percentage of patients with no nau-
sea in the delayed period was 37% for 
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8.5 Geriatric use No dosage adjustment is required
for POMALYST based on age. Of the total number of
patients in clinical studies of POMALYST, 41 percent
were 65 and over, while 12 percent were 75 and
over. No overall differences in effectiveness were
observed between these patients and younger
patients. In this study, patients greater than or equal
to 65 years of age were more likely than patients
less than or equal to 65 years of age to experience
pneumonia.
8.6 Females of Reproductive Potential and Males
POMALYST can cause fetal harm when administered
during pregnancy [see Use in Specific Populations
(8.1)]. Females of reproductive potential must avoid
pregnancy while taking POMALYST and for at least
4 weeks after completing therapy. Females Females
of reproductive potential must commit either to
abstain continuously from heterosexual sexual
intercourse or to use two methods of reliable birth
control simultaneously (one highly effective form of
contraception – tubal ligation, IUD, hormonal (birth
control pills, injections, hormonal patches, vaginal
rings or implants) or partner’s vasectomy and one
additional effective contraceptive method – male
latex or synthetic condom, diaphragm or cervical
cap. Contraception must begin 4 weeks prior to
initiating treatment with POMALYST, during therapy,
during dose interruptions and continuing for 4 weeks
following discontinuation of POMALYST therapy.
Reliable contraception is indicated even where there
has been a history of infertility, unless due to
hysterectomy. Females of reproductive potential
should be referred to a qualified provider of
contraceptive methods, if needed. Females of
reproductive potential must have 2 negative
pregnancy tests before initiating POMALYST. The
first test should be performed within 10-14 days,
and the second test within 24 hours prior to
prescribing POMALYST. Once treatment has started
and during dose interruptions, pregnancy testing
for females of reproductive potential should occur
weekly during the first 4 weeks of use, then
pregnancy testing should be repeated every 4 weeks
in females with regular menstrual cycles. If menstrual
cycles are irregular, the pregnancy testing should
occur every 2 weeks. Pregnancy testing and
counseling should be performed if a patient misses
her period or if there is any abnormality in her
menstrual bleeding. POMALYST treatment must be
discontinued during this evaluation. Males
Pomalidomide is present in the semen of males
who take POMALYST. Therefore, males must always
use a latex or synthetic condom during any sexual
contact with females of reproductive potential while
taking POMALYST and for up to 28 days after
discontinuing POMALYST, even if they have
undergone a successful vasectomy. Male patients
taking POMALYST must not donate sperm.
8.7 Renal Impairment Pomalidomide and its
metabolites are primarily excreted by the kidneys
[see Clinical Pharmacology (12.3)]. The influence of
renal impairment on the safety, efficacy, and
pharmacokinetics of pomalidomide has not been
evaluated. Patients with serum creatinine greater
than 3.0 mg/dL were excluded in clinical studies.
Avoid POMALYST in patients with a serum
creatinine greater than 3.0 mg/dL. 
8.8 Hepatic Impairment Pomalidomide is
metabolized in the liver [see Clinical Pharmacology
(12.3)]. The influence of hepatic impairment on the
safety, efficacy, and pharmacokinetics of
pomalidomide has not been evaluated. Patients with
serum bilirubin greater than 2.0 mg/dL and
AST/ALT greater than 3.0 x upper limit normal
(ULN) were excluded in clinical studies. Avoid
POMALYST in patients with serum bilirubin greater
than 2.0 mg/dL and AST/ALT greater than 3.0 x ULN.
10 OVERDOSAGE No specific information is
available on the treatment of overdose with
pomalidomide, and it is unknown whether
pomalidomide or its metabolites are dialyzable.

13 NONCLINICAL TOXICOLOGY 13.1 Carcinogenesis,
Mutagenesis, Impairment of Fertility Studies
examining the carcinogenic potential of
pomalidomide have not been conducted. One of
twelve monkeys dosed with 1 mg/kg of
pomalidomide (an exposure approximately 15-fold
of the exposure in patients at the recommended
dose of 4 mg/per day) developed acute myeloid
leukemia in a 9-month repeat-dose toxicology
study. Pomalidomide was not mutagenic or
clastogenic in a battery of tests, including the
bacteria reverse mutation assay (Ames test), the 
in vitro assay using human peripheral blood
lymphocytes and the micronucleus test in orally
treated rats administered doses up to 2000 mg/kg/day.
In a fertility and early embryonic development study
in rats, drug-treated males were mated with
untreated or treated females. Pomalidomide was
administered to males and females at doses of 25
to 1000 mg/kg/day. When treated males were
mated with treated females, there was an increase
in post-implantation loss and a decrease in mean
number of viable embryos at all dose levels. There
were no other effects on reproductive functions or
the number of pregnancies. The lowest dose tested
in animals resulted in an exposure (AUC)
approximately 100-fold of the exposure in patients
at the recommended dose of 4 mg/day. When
treated males on this study were mated with
untreated females, all uterine parameters were
comparable to the controls. Based on these results,
the observed effects were attributed to the
treatment of females.
17 PATIENT COUNSELING INFORMATION See 
FDA- approved Patient labeling (Medication Guide).
Embryo-Fetal Toxicity Advise patients that
POMALYST is contraindicated in pregnancy [see
Contraindicatons (4)]. POMALYST is a thalidomide
analog and may cause serious birth defects or
death to a developing baby. [see Warnings and
Precautions (5.1) and Use in Specific Populations
(8.1)]. 
• Advise females of reproductive potential that they

must avoid pregnancy while taking POMALYST
and for at least 4 weeks after completing therapy. 

• Initiate POMALYST treatment in females of
reproductive potential only following a negative
pregnancy test. 

• Advise females of reproductive potential of the
importance of monthly pregnancy tests and the
need to use two different forms of contraception
including at least one highly effective form
simultaneously during POMALYST therapy, during
therapy interruption and for 4 weeks after she has
completely finished taking POMALYST. Highly
effective forms of contraception other than tubal
ligation include IUD and hormonal (birth control
pills, injections, patch or implants) and a partner’s
vasectomy. Additional effective contraceptive
methods include latex or synthetic condom,
diaphragm and cervical cap. 

• Instruct patient to immediately stop taking
POMALYST and contact her doctor if she becomes
pregnant while taking this drug, if she misses her
menstrual period, or experiences unusual
menstrual bleeding, if she stops taking birth
control, or if she thinks FOR ANY REASON that
she may be pregnant. 

• Advise patient that if her doctor is not available,
she can call 1-888-668-2528 for information on
emergency contraception [see Warnings and
Precautions (5.1) and Use in Specific Populations
(8.6)]. 

• Advise males to always use a latex or synthetic
condom during any sexual contact with females of
reproductive potential while taking POMALYST
and for up to 28 days after discontinuing
POMALYST, even if they have undergone a
successful vasectomy. 

• Advise male patients taking POMALYST that they
must not donate sperm [see Warnings and

Precautions (5.1) and Use in Specific Populations
(8.6)]. 

• All patients must be instructed to not donate
blood while taking POMALYST and for 1 month
following discontinuation of POMALYST [see
Warnings and Precautions (5.1) and Use in
Specific Populations (8.6)].  

POMALYST REMS Program Because of the risk of
embryo-fetal toxicity, POMALYST is only available
through a restricted program call POMALYST REMS
[see Warnings and Precautions (5.2)]. 
• Patients must sign a Patient-Prescriber agreement

form and comply with the requirements to receive
POMALYST. In particular, females of reproductive
potential must comply with the pregnancy testing,
contraception requirements and participate in
monthly telephone surveys. Males must comply
with the contraception requirements [see Use in
Specific Populations (8.6)]. 

• POMALYST is available only from pharmacies that
are certified in POMALYST REMS program. Provide
patients with the telephone number and website
for information on how to obtain the product. 

Venous Thromboembolism Inform patients of the
potential risk of developing venous thromboembolic
events and discuss the need for appropriate
prophylactic treatment. Hematologic Toxicities Inform
patients on the risks of developing neutropenia,
thrombocytopenia and anemia and the need to report
signs and symptoms associated with these events
to their health care provider for further evaluation.
Hypersensitivity Inform patients of the potential for
a severe hypersensitivity reaction to POMALYST if
they have had such a reaction in the past to either
THALOMID® or REVLIMID®. Dizziness and
Confusional State Inform patients of the potential
risk of dizziness and confusion with the drug and to
avoid situations where dizziness or confusion may
be a problem and not to take other medications that
may cause dizziness or confusion without adequate
medical advice. Neuropathy Inform patients of the
risk of neuropathy and report the signs and symptoms
associated with these events to their health care
provider for further evaluation. Second Primary
Malignancies Inform the patient that the potential
risk of developing acute myelogenous leukemia
during treatment with POMALYST is unknown.
Dosing Instructions Inform patients on how to take
POMALYST [see Dosage and Administration (2.1)]
• POMALYST should be taken once daily at about

the same time each day
• POMALYST should be taken without food (at least

2 hours before or 2 hours after a meal).  
• The capsules should not be opened, broken, or

chewed. POMALYST should be swallowed whole
with water.

• Instruct patients that if they miss a dose of
POMALYST, they may still take it up to 12 hours
after the time they would normally take it. If more
than 12 hours have elapsed, they should be
instructed to skip the dose for that day. The next
day, they should take POMALYST at the usual
time. Warn patients not to take 2 doses to make
up for the one that they missed.

Other Information Advise patients who smoke to
stop because smoking may reduce the efficacy of
pomalidomide [see Drug Interactions (7.2)].
Manufactured for:    Celgene Corporation

Summit, NJ 07901
POMALYST®, REVLIMID® and THALOMID® are
registered trademarks of Celgene Corporation.
POMALYST REMS™ is a trademark of Celgene
Corporation.
U.S. Pat. Nos. 5,635,517; 6,045,501; 6,315,720;
6,316,471; 6,476,052; 6,561,976; 6,561,977;
6,755,784; 6,908,432; 8,158,653; 8,198,262;
8,204,763; 8,315,886
©2005-2013Celgene Corporation, All Rights
Reserved. POMBSv.001a 02/13
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aprepitant versus 68% with olanzap-
ine. Drawing on his clinical experience 
with the medication, Dr Loprinzi stated, 
“it works better for nausea, it does de-
crease vomiting in studies, but for nau-
sea it seems to be particularly helpful.”

New data suggest that megestrol ac-

etate may reduce patient’s perceptions 
of nausea. According to Dr Loprinzi, 45% 
of patients using megestrol acetate re-
ceived complete protection from nau-
sea and vomiting versus 17% of patients 
with a placebo. However, in a note of 
caution, Dr Loprinzi noted that, “it can 

increase the risk of blood clots a bit 
when you use it chronically.”

In his presentation, Dr Loprinzi de-
scribed the many treatments available 
for patients with CINV, as well as the 
effectiveness of treatments, and the 
guidelines for the use of these therapies. 

Studies that may support emerging in-
dications for treatments like olanzapine 
and megestrol acetate in CINV reveal a 
changing set of treatment options. New 
indications for existing medications 
may change treatment guidelines for 
CINV in the near future. EBO
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Current & Emerging Treatment Options in the  
Management of Relapsed and Refractory Myeloma 

Melissa Alsina, MD, an assistant 
professor of medicine at the H. 
Lee Moffitt Cancer Center & Re-

search Institute in Tampa, Florida, pre-
sented an overview of new treatments in 
multiple myeloma trials to the National 
Association of Managed Care Physi-
cians (NAMCP) at its 2013 Spring Man-
aged Care Forum. Alsina, who has been a 
principal investigator in over 30 multiple 
myeloma trials and an author of over 35 
journal publications, outlined treatment 
changes for patients this disease.

Alsina began the presentation by de-
scribing the underlying problem of mul-
tiple myeloma, an overproduction of 
antibody-producing plasma cells. She 
noted these cells produce immuno-
globulins, and that the percentage of the 
types of immunoglobulins produced (eg, 
IgG, IgA, or IgD) is important information 
for a patient to know. This information 
affects how the disease is treated. Addi-
tionally, Alsina noted that, in many cas-
es, the disease exists in a “smoldering” 
state, which should not be treated until 
it worsens.

Who is affected? Alsina explained that 
multiple myeloma is a relatively com-
mon disease in older patients, noting, “It 
is seen in 10% of patients who are over 
the age of 70.” Being male or of African 
descent can also increase risk, she said. 
Although bone destruction and pain are 
hallmarks of multiple myeloma, about 
a quarter of patients may also develop 
kidney disease. According to Alsina, kid-
ney failure in patients with multiple my-
eloma “is actually an emergency.” Other 
comorbidities listed included anemia, 
hypercalcemia, bone destruction, and 
frequent infections.

Alsina described some of the intrica-
cies involved in selecting a treatment 
plan, mentioning important diagnostic 

markers such as serum M protein levels, 
the percentage of serum plasma cells, 
and a series of diagnostic factors referred 
to by the acronym CRAB. Alsina listed 
these factors, “calcium elevated, renal 
dysfunction, anemia, and bone disease.” 
One or more of these diagnostic factors 
defines a worsening of the disease.

She reviewed the changes in therapy 
over time. “For a while, we only had mel-
phalan and prednisone” but then came 
advances such as VAD (vincristine, doxo-
rubicin, and dexamethasone), followed 
by autologous stem cell transplants. By 
1996, treatments started to show a ben-
efit in improving survival. Alsina then 
discussed many newer treatments like 
thalidomide, immunomodulatory drugs, 
and proteasome inhibitors. However, 
Alsina pointed out the need for further 
research, emphasizing, “We still cannot 
cure the disease.” 

Multiple myeloma, she noted, is char-
acterized by relapses, and with each one 
the response to treatment, in Alsina’s 
words, “is less profound, and is shorter 
... patients may receive 10 treatments or 
more through the length of the disease.”

Recent phase III trials of novel treat-
ment combinations include treatments 
like lenolinamide in combination with 
dexamethasone, bortezomib, and bort-
ezomib augmentined with pegylated li-
posomal doxorubicin. According to Alsi-
na, these trials all show a benefit in pro-
gression-free survival when compared 
with high-dose dexamethasone. Howev-
er, not all patients treated responded to 
therapy. The percentage of patients with 
complete or partial response to therapy 
was 43% with bortezomib alone, 44% 
with bortezomib augmentined with pe-
gylated liposomal doxorubicin, and 60% 
with lenolinamide in combination with 
dexamethasone.

Carfilzomib is indicated for salvage 
therapy in multiple myeloma. It is indi-
cated for use in patients with have had 2 
or more prior therapies for multiple my-
eloma, including bortezomib and a tha-
lidomide derivative. To receive carfilzo-
mib, these patients also must experience 
a relapse within 60 days of receiving a 
prior treatment. With carfilzomib, the 

percentage of patients with complete or 
partial response to therapy was, “about 
20% ... to the drug by itself without dexa-
methasone.” However, when combined 
with dexamethasone and lenolinamide, 
the response rate increased to 78%. 
Carfilzomib is, Alsina noted, “approved 
to be used by itself, but we know that the 
future is with lenolinamide and dexa-
methasone.” After starting treatment, 
patients treated with carfilzomib had a 
median progression-free survival of 3.7 
months, and a median overall survival of 
15.6 months.

Carfilzomib has been associated with 
neuropathy. In phase II trials, 9.6% of 

patients experienced grade 1 or 2 pe-
ripheral neuropathy, and 1.4% of pa-
tients experienced grade 3 periphe- 
ral neuropathy. According to Alsina, 
other side effects of carfilzomib in-
clude “anemia, thrombocytopenia, and 
lymphopenia ... patients are more sus-
ceptible to infections.” Gastrointestinal 
toxicities were also notable in trials. Al-
sina spoke about cardiac effects of carfil-
zomib, noting that cardiac effects have 
caused 6 deaths; although the investiga-
tor judged 3 of those deaths to be caused 
by disease progression, Alsina notes, “it’s 
a very small percentage, but it’s real.” 
She emphasized the importance of this 
adverse event, especially in patients 
with cardiovascular disease.

Other novel medications in develop-
ment include pomalidomide, a deriva-
tive of lenolinamide. In recent trials, 34% 
of patients achieved complete or partial 
response to therapy with a comination 
of pomalidamide and low-dose dexa-
methasone. Like lenolinamide, poma-
linamide may cause myelosuppression 
and pneumonia. Additionally, thrombo-
sis is a side effect of these therapies, and 
thrombosis prevention with either aspi-
rin, warfarin, or enoxaparin may be nec-
essary, with prophylaxis selected based 
on a patient’s risk factors for thrombosis.

Alsina also discussed use of bisphos-
phonates, a demonstrated survival ad-
vantage associated with their use, and 
the concurrent concerns of osteonecro-
sis. Also mentioned were several drugs 
in development like ixasomib, oporozo-
mib, a vorinostat/bortezomib combina-
tion, and daratumumab (a CD-38 mono-
clonal antibody). With many new drugs 
in development, and the possibilities of 
combination therapy, Alsina describes 
an exciting future for improving out-
comes in multiple myeloma. EBO

Multiple myeloma 
is characterized 
by relapses, and 
with each one 
the response to 
treatment “is less 
profound, and is 
shorter.”

—Melissa Alsina, MD

cancer presentation. Stage I and II pa-
tients are often eligible for surgery, or 
radiotherapy such as stereotactic body 
radiation therapy (SBRT), if they are in-
operable or borderline. In stage III, there 
is a superior outcome (cure rate) when 
using chemotherapy and radiotherapy 
together versus radiotherapy alone. In 
stage IV, the most severe of cases, pa-
tients are often prescribed systemic 
therapy or palliative radiation therapy 

(XRT). However, even with preventative 
screening, Dr Edelman said most pa-
tients are diagnosed with an advanced 
stage of lung cancer.

Edelman said that the first-line 
therapy for advanced NSCLC includes 
several chemotherapy and targeted 
agents including erlotinib, crizotinib, 
cisplatin, and carboplatin. Choice in 
treatment is based on several factors 
like histology, or mutation status—
such as epidermal growth factor re-
ceptor mutations (EGFRs). Second-line 
therapy includes similar determining 

factors in treatment choice, in addi-
tion to consideration of a patient’s 
current organ function, prior cancer 
treatment, and molecular variables. 
Other concerns may include the pa-
tient’s age, although Edelman sug-
gests the majority of patients with 
advanced NSCLC are older than 70 
years, and age does not seem to affect 
response or survival with therapy. 

The future direction of tailoring treat-
ment plans for NSCLC will be a continu-
ally evolving practice. Many patients 
still do not respond to current treat-

ment methods. Dr Edelman said several 
promising agents, like monoclonal anti-
bodies and vascular endothelial growth 
factor (VEGF) receptor pathways, are 
currently under investigation for treat-
ment use. Advanced NSCLC is a com-
mon and deadly disease. While there 
are several considerations, and a num-
ber of therapies in use, Dr Edelman said 
there is still a long way to go in find-
ing the most effective treatments, and 
seeking incentives beyond tax increases 
to prevent smoking-related cases of 
lung cancer. EBO

Tailor Treatment Plans
(continued from cover)
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The Changing Landscape of Oncology:  
Impact for Payers and Providers
Dawn Holcombe, MBA

Cancer. The word strikes fear as a 
clinical diagnosis. It also keeps 
managed care and employer 

medical directors up at night, wonder-
ing what the future will bring and how 
they will manage cancer coverage in 
the context of the limited dollars avail-
able for all medical care and diseases. 

As a disease, cancer is complex, ever- 
mutating, and elusive to pigeonhole 
into any 1 solution or description. The 
same can be said of the business of 
oncology. Sweeping innovation and 
changes in site-of-care delivery, the 
quality discussion, evolution of data 
and management models, and the 
management of oncology drugs mean 
that oncology care and management 
relationships between providers and 
payers look different in every state, 
city and local market. We will continue 
to see wide variation for the foresee-
able future. However, 1 common de-
nominator is emerging in oncology 
landscape success stories: collabora-
tion between providers and payers.

The biggest challenge for effective 
oncology management is that oncol-
ogy care is not just about the drugs. 
Most managed care oncology policy 
today focuses on drugs: prior autho-
rizations, step edits, formularies, pre-
ferred fee schedules, etc. However, 
most health plans and employers, if 
they were to analyze their total spend-
ing on cancer care, would learn that 
only about 20% to 30% of that spend-
ing is on dollars paid for treatment in 
community offices (for both medical 
services and drugs).1 

The other 70% to 80% of the total 
cancer spending goes to hospitaliza-
tions, labs, imaging, other diagnostics, 
hospice, and hospital-based services. 
However, almost all of those dollars 
result from complications of the dis-
ease, as well as human reaction to the 
symptoms and side effects of both the 
disease and the treatment itself. All 
this is, or can be, affected by the treat-
ing physician, as well as the treatment 
choices made with and by the patient 
during the journey through cancer, 
whether the cancer or the patient wins 
the battle.

Perspective is everything, and oncol-
ogy management cannot be done in a 
vacuum. Providers and payers look at 
the aspects of oncology management 
from 2 distinctly different perspectives 

ly showed that cancer care delivered 
in larger hospital-based institutions is 
more costly overall than care delivered 
in private oncology settings, helping 
payers see that programs supporting 
private oncology settings could prove 
to be very cost-effective in the long 
term.

Then it was time to look at informa-
tion held in the provider charts, which 
would have significant cost implica-
tions for payers. NAMCP embarked on 
a study of treatment choices and vari-
ations, based on details found only in 
the oncology practice electronic medi-
cal records. This would help its payer 
and employer members understand 
how the complexity of cancer patient 
health status could raise their total 
costs, if suddenly coverage policy were 
to shift away from physician acquired 
drugs, a practice known as “buy and 
bill,” to a delivered-drug model, also 
called “ship for ‘scrip,” short for pre-
scription. Delivered drugs are billed 
to the payer upon shipment whether 
or not they are ever actually used in 
treatment, and drugs bought by the 
provider are billed to the payer only 
after they are actually used in treat-
ment. Treatment options on a given 
day can vary based upon changing 
patient health status; thus, there is a 
significant potential additional cost to 
payers and society if future coverage 
choices are mandated away from “buy 
and bill” to “ship for ‘scrip.’”3

Not only would payers end up paying 
for a drug that was shipped and un-
able to be used for another patient or 
returned, but society would pay due to 
the lost opportunity of valuable cancer 
drugs that were issued to an individual 
patient, not used, and then slated for 
destruction rather than available for 
another patient. Any drug, once issued 
and labeled to an individual patient, 
cannot be returned or reused for any 
other patient; under most national 
and local pharmacy regulations, the 
drug must be destroyed (with the in-
herent additional costs of transporting 
and destruction.)

Most recently, it became clear that 
there was a large unmet need among 
medical directors of payers and em-
ployers, who usually are not trained 
oncologists but who are affected by 
changes in the oncology marketplace 
in their jobs and oversight expecta-

and, more importantly, with 2 distinct-
ly—and historically unshared—sets of 
data. The physician/provider sees the 
patient on a one-on-one basis, under-
stands the nuances of the disease and 
what is happening, as well as what 
treatments and side-effect profiles 
may best fit patients and their goals. 
The payer holds the data on the total 
costs of care, not just for individual pa-
tients, but for all patients with cancer, 
from all different care sites and treat-
ment choices.

The National Association of Man-
aged Care Physicians (NAMCP) is ex-
panding the dialogue between the di-
verse perspectives of the provider and 
the payer. Its membership of medical 
directors from health plans, employ-
ers, and integrated care systems cre-

ates an opportunity for enhanced co-
operation, collaboration, and commu-
nication across the disparate perspec-
tives. Three major 2012 initiatives il-
lustrated the variation in perspectives 
and the value of shared focus. 

First, NAMCP turned to its own payer 
community for needed perspective on 
the total costs of care. NAMCP worked 
with the Community Oncology Alli-
ance, (COA) and its members to ana-
lyze 3 years of payer and employer 
data (in a protected, deidentified envi-
ronment) and examine how the total 
cost of cancer care, as seen by the pay-
ers, varied by different care delivery 
sites. This was important information, 
due to changes in local markets shift-
ing from private practice–based care to 
hospital-based care.2 The results clear-

tions. This group needed to obtain a 
comprehensive neutral overview of 
the rapidly changing oncology land-
scape—a context and support for the 
complex decisions needed to made. 
NAMCP responded with the 2013 NAM-
CP Medical Directors Guide: Oncology.4 
This guide and a related slide deck can 
be used internally to prompt new poli-
cy and coverage decisions in payer and 
employer organizations, and to spur 
new communications and initiatives 
with providers in their communities.

We have learned that true reform 
and movement toward quality and 
cost-effective care at the right time, in 
the right setting, with the right treat-
ments and providers, for the patient, 
payer, and employer will only happen 
through coordination, communica-
tion, and collaboration between pay-
ers and providers. Individual projects 
and pilots are proving that to be true 
across the country. Our next challenge 
will be to address scalability, but, given 
the extreme diversity and cultural dif-
ferences of the medical communities 
across the country, we are very likely 
to continue to see variation in solu-
tions, although the approach and will-
ingness to sit at the same table and 
analyze, review and create new oncol-
ogy management policy together, is 
not likely to vary. EBO
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Delivery System Reforms
(continued from cover)

payments. In moving away from ret-
roactive payment to a prospective de-
sign, these new models are built on 
accountability, shared risk, and popu-
lation-based care.

At America’s Health Insurance Plans 
(AHIP), our experts have been mapping 
these developments and will be re-
leasing a new state-by-state compen-
dium of activities around the country. 
In addition, over the past 18 months, 
we have convened 3 invitational sum-
mits bringing together health plans 
and their provider partners to discuss 
how they have restructured their pay-
ment contracts, outline key features of 
their programs, and present results. 

What we are not seeing are cookie-
cutter, one-size-fits-all approaches. 
Rather, payment redesign is being 
structured and calibrated across the 
country to take account of providers’ 
readiness to accept financial risk. Un-
like previous attempts at payment re-
design, these current efforts are aimed 
at tackling both primary and specialty 
care. While they are at various stages 
of development and implementation, 
2 distinct features are fundamental 
to the new models being launched 
across the country: there is strong evi-
dence of collaboration between health 
plans and their provider partners, and 
both quality performance and cost 
reduction goals are being negotiated. 
This allows health plans to engage in 
meaningful population-based mea-
surement and providers to have con-
fidence that performance metrics are 
transparent and fair. 

Another major change is that 
health plans are redesigning ben-
efit structures at the same time they 
are changing payment mechanisms. 
These changes are designed to work 
synergistically to reward providers for 
achieving results, while also reward-
ing patients for making choices to 
use higher-performing hospitals and 
physicians and regularly obtaining 
services that are crucial for chronic 
care management. Strategies advanc-
ing either payment restructuring or 
benefit design cannot work optimally 
if they are working alone. To maximize 
results, they need to be aligned and 
coordinated, and health plans are in a 
unique position to make that happen.

Getting under the Hood
In building new payment models, 
health plans are offering their provid-
er partners more data, as well as de-
cision-support tools. These data help 
physicians recognize gaps in care, 
such as which patients need compre-
hensive case management, which pa-

tients are most at risk of developing 
serious conditions, and which are in 
need of immunizations and preven-
tive care. 

From our research, we have noted 
several characteristics that are present 
in today’s plan-provider collaborative 
models that are yielding promising 
results. Buy-in for these new arrange-
ments must start with leadership. 
Clinical integration, a culture of ini-
tiating change, a robust health infor-
mation technology (IT) infrastructure, 
and acceptance of new payment ar-
rangements are all key criteria.1 In 
addition, a relationship of 3 or more 
years is critical to achieving efficien-
cies among all partners. 

Preliminary data suggest that new 
private-sector ACO models are off to 
a strong start, with initial quality im-
provements of approximately 10%; 
a 15% decrease in readmissions and 
total inpatient days; and an initial an-
nual savings of $336 per patient.2

Plans also are moving to budget-
based methodologies in their provider 
contracts.3,4 This approach combines 
a fixed per-patient payment (adjusted 
annually for health status and infla-
tion) with substantial performance 
incentive payments tied to nationally 
accepted measures of quality, effec-
tiveness, and patient experience. Oth-
er developments in the market today 
involve the creation and implemen-
tation of non-financial infrastructure 
and support systems. Plans have intro-
duced an array of programs designed 
to support physicians with patient-
centered medical homes, providing 
access to skilled care coordinators, 
improved data sharing, and reporting 
among participating practices.5,6

As noted above, patient engagement 
and consumer transparency tools are 
important complements to enhanced 
provider partnerships. Health plans 
are working closely with patients on 
an array of programs that help increase 
medication compliance, promote re-
wards for seeking health appraisals 
and meeting personal goals, and pro-
vide low-cost or no-cost coverage for 
certain preventive and other high-
value benefits. Health plans also are 
making information about premiums, 
cost-sharing, and deductibles avail-
able in readily understood, web-based 
formats. 

Innovations in value-based in-
surance design (VBID) have been 
developed to help improve health—en-
couraging individuals who are healthy 
to stay healthy, and encouraging indi-
viduals with certain risk factors, and/or 
those with chronic conditions, to seek 

treatment. A key component of these 
strategies is a health-risk assessment 
(HRA) tool, along with administrative 
data to help plans identify individuals 
at risk and provide customized action 
plans. Indeed, data from a number of 
sources show that these programs are 
helping to increase drug-therapy com-
pliance among chronically ill patients7 
and producing non-medical bene-
fits, including increased productivity 
among the working-age population, 
and reduced absenteeism.8 Another 
important step has been the devel-
opment of culturally competent care 
plans that bring together the patient, 
the patient’s family and/or caregivers, 
and a team of providers and experts 
to coordinate medical care and nec-
essary home and community-based 
services.9,10

role of Public Policy
As significant changes are taking place 
in the market, a key question going for-
ward is how best to structure a policy 
agenda that recognizes and encoura- 
ges these changes. To accomplish this, 
the public policy dialogue needs to be 
broadened. Too often, the policy de-
bate has confused cost containment 
with cost shifting. This has happened 
because many of the policy discus-
sions do not look at total cost but rath-
er, how to reduce costs in a particular 
program—such as Medicare or Med-
icaid. Instead, we need a coordinated 
strategy to address the cost challenge 
systemwide. 

A second issue that has held back 
progress is that much of the focus has 
been on the wrong end of the problem, 
namely premium increases, rather 
than the cost drivers that have been 
pushing premiums higher. Armed 
with path-breaking work on the role of 
unit-cost increases, more policy lead-
ers are now discussing what is driving 
the cost of care higher. Highlighting 
the right problem will raise the bar on 
the development of workable action 
plans. 

With healthcare costs consuming 
too much of family income, employer 
payrolls, and public budgets, it is criti-
cal that the country begin to forge a 
public policy agenda that can support 
the market-based changes occurring 
across the country. 

Give consumers and purchasers trans-
parency on what they are being charged. 
There is widespread agreement that 
provider consolidation, particularly 
in hospital markets, has been a sig-
nificant driver of costs. This market 
power has been exercised through 
hospital mergers and the creation of 

multihospital systems. While the Fed-
eral Trade Commission and States At-
torneys General are taking important 
steps to enhance enforcement, addi-
tional strategies should be considered. 
One potential solution is to create 
transparency on how hospital charges 
to employers and other commercial 
payers compare with those for public 
purchasers, such as Medicare. This ra-
tio of commercial-to-Medicare costs 
could then be publicly disclosed by 
each facility as its “cost-shifting ratio.” 
This information would help consum-
ers and purchasers understand how 
much more is being charged to com-
mercial payers and how these ratios 
compare across facilities. This public 
disclosure would shine a spotlight on 
the wide variations in cost-shifting ra-
tios, help researchers to determine the 
impact of consolidation on charges to 
non-governmental payers, and be-

gin an important conversation about 
whether commercial charges that are 
over a certain percentage of Medicare 
reimbursement make sense. In par-
ticular, it would draw attention to fa-
cilities where the cost-shifting ratio is 
well over 200% or 300%.

Align public and private quality mea-
sures. With plans and providers sub-
ject to hundreds of quality measures 
from both private and public accred-
iting bodies, the lack of uniformity is 
a serious impediment to quality im-
provement. It is critical that public 
and private payers reach consensus 
with the provider community on a 
core set of measures that would fully 
align public- and private-sector ef-
forts. Several important efforts always 

Health plans are 
playing a vital role 

in reducing the 
cost of care and 

improving value by 
changing how they 

pay providers. 
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are under way to achieve alignment of 
performance measures, both within 
the public sector through the Mea-
sure Applications Partnership, and be-
tween the public and private sectors. 
All stakeholders should agree to put 
this effort on a fast track to help im-
prove quality goals and reduce dupli-
cation and inefficiency. When adopted, 
the core set of measures should be 
regularly reevaluated by the relevant 
stakeholders and revised based on 
state-of-the-art research and lessons 
learned as the measures are applied. 

As legislation cannot keep pace with 
evolving practices and standards, it 
is important that this goal be accom-
plished outside of the political arena.

Promote administrative simplification 
and meaningful data exchange. Health 
IT has the potential to help improve 
outcomes, promote efficiency, and re-
duce administrative costs throughout 
the system. Incentives to promote the 
meaningful use of electronic health 
records and decision-support tools to 
improve the quality of care delivered 
are only a starting point. Through 
meaningful use, providers should 
be encouraged to adopt and use an 
open health IT platform that com-
municates electronically with other 
unaffiliated providers. In addition, we 
need to achieve standardized infor-
mation exchange between providers 
and health plans and automate qual-
ity reporting using clinical data. Cur-

rent federal law requires health plans 
to adopt standardized practices for 
claims administration; however, there 
are no corresponding requirements 
on providers to conduct business with 
plans electronically. For the full prom-
ise of administrative simplification to 
be fulfilled, providers should be en-
couraged to adopt and use health IT 
to communicate electronically with 
health plans. Establishing require-
ments that apply only to health plans 
without similar requirements for 
providers is like building only half a 
bridge. Not only will it not achieve the 
full cost savings and efficiencies that 
administrative simplification can pro-
vide, but it requires billions of dollars 
to be spent on competencies that will 
not be operationalized throughout the 
system.

Invest in research on what works. Ex-
perts agree that one of the chief bar-
riers to improved patient outcomes is 
variation in medical practice. Unfortu-
nately, an information vacuum exists 
with respect to what drugs or devices 
work best for a particular patient, how 
these therapies perform when as-
sessed against one another, and what 
the most cost-effective treatments 
are. Given the size of the nation’s in-
vestment in healthcare, as well as the 
impact of not knowing these answers, 
significant attention should be paid to 
what needs to be done to address this 
problem and improve the efficiency, 
effectiveness, and safety of various 
treatment options.

Promote scope-of-practice laws to al-
low doctors and other clinicians to prac-
tice to the “top of their license.” With 
consensus growing that coordinated 
care is crucial for those with chronic 
illnesses, the demand for physicians 
and other clinicians is expected to be 
high. Accordingly, we need to reevalu-
ate old-fashioned scope-of-practice 
limitations and establish rules better 
suited to 21st century needs. Encour-
aging greater use of nurse practitio-
ners and physician assistants will not 
only improve case management, but 
provide physicians the support that 
they need to provide care commensu-
rate with their training and expertise. 

Encourage states to play a greater 
role in expanding private-public efforts 
to bring total costs under control. Over 
the next 10 years, the Congressional 
Budget Office projects that the coun-
try will spend $17 trillion on Medi-
care, Medicaid, employer-provided 
healthcare benefits, and new tax sub-
sidies provided to individuals under 
the provisions of the Affordable Care 
Act. If individual states were encour-

aged to coordinate efforts within their 
borders to produce “savings” in these 
projected costs, then there could be 
resources available to reward them. 
Each market is unique and creating 
a “gain-sharing” program to incentiv-
ize states to play a leading coordinat-
ing role would encourage a focus on 
public-private partnerships to address 
the cost of care, workforce needs, pub-
lic health challenges, prevention, and 
community and home-based care op-
tions. Such an effort could produce 
better alignment of private and public 
sector strategies to achieve results and 
also produce savings for the federal 
government, employers, and consum-
ers. EBO
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Keynote session: How Does oncology Fit into 
the New ACo World?
Patient-Centered oncology Care: real World 
Perspectives
•  Oncology Practice in the Era of PCMHs and 
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•  Where Do Major Cancer Centers Fit In: Focus 

on the Impact of Clinical Studies in Accountable 
Care
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•  Diagnostic Preview: A Look Into the Future 
(Abstract Presentation)

Patient-Centered oncology Care
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Care
•  Implications of Healthcare Reform: “No” Will Be 

Heard
•  End-of-Life Care: A Delicate Balance of Cost and 
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Pharma/Payer Collaboration: A Focus on the 
Future (Panel Discussion)
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What Data Do Payers Want? If Pharma Provides, 
Will They Use It?

•  Value-Based Pricing: The Role of Outcomes Data 
in Pricing Models

•  The Impact of CER on Clinical Trial Design in 
Oncology

On November 14-15, 2013, The 
American Journal of Managed 
Care will hold its 2nd annual 
oncology meeting, "Patient-
Centered Oncology Care: 
Real World Perspectives" in 
Baltimore, MD. Come hear some 
of the foremost authorities discuss 
the opportunities and challenges 
of payer management of oncology 
from some of the foremost experts 
in the industry.

The landscape is about 
to change again...

Be prepared.
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