
The US Supreme Court’s decision to uphold 
the Affordable Care Act but allow states to 
decide whether to expand Medicaid1 has 

raised a question in many states: Where politi-
cal leaders have been opposed or split on Presi-
dent Obama’s healthcare reforms, is it smart or 
foolish to cover more people?

While Republicans oppose healthcare re-
form more often than Democrats, having a 
Republican in the state house has not always 
doomed Medicaid expansion. Arizona Governor 
Jan Brewer, who famously wagged her finger 
at Obama on an airport tarmac, nonetheless 
stared down legislators in her own party until 
they added 300,000 people to the rolls. For New 
Jersey’s Chris Christie, having a Democratic leg-
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T he US Food and Drug Administration (FDA) granted 
accelerated approval September 30 to pertuzum-
ab (Perjeta) in combination with trastuzumab and 

docetaxel for patients with HER2-positive breast cancer in 
the neoadjuvant setting. 

The vote was not a surprise, as it came after a 13-0 vote, 
with 1 abstention, on September 12 by the FDA’s Oncologic 
Drugs Advisory Committee (ODAC) in support of the drug 
combination.

This pertuzumab regimen is the first neoadjuvant regi-
men formally approved by the FDA for any type of cancer. 
The September 12 ODAC meeting was the first in which the 

committee was asked to consider recommending an oncologic drug for approval 
on the basis of pathologic complete response (pCR) as the primary end point 
in the pivotal clinical trials. The committee was asked to consider the question 
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Just 3 governors made the Modern 
Healthcare Top 100 list for 2013, and 
Louisiana’s Bobby Jindal was among 

them.1 Jindal was included among the 
most influential weeks before the start 
of open enrollment under the Afford-
able Care Act, which featured elements 
he refused to roll out in his state. Loui-
siana would not have its own exchange 
to sign up enrollees, nor would it ex-
pand Medicaid.

That second decision has drawn loud 
and sustained criticism, given Loui-
siana’s history of poverty, health dis-
parities, and cancer, much of it linked 
to oil and chemical interests along the 
Mississippi River. The corridor between 
Baton Rouge and New Orleans has long 
been called “cancer alley,” with many 
researchers noting the proximity of 
toxic emissions and cancer clusters 
among the poor.2

Jindal didn’t just opt out of Obam-
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5.2 Acute Respiratory Distress Syndrome (ARDS)
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The need to weigh break-
throughs against the balance 
sheet is evident in our panel 

discussion on emerging is-
sues in melanoma care, which 

took place just prior to FDA’s 
designation of priority review 

designation for Tafinlar and 
Mekinist. We hope you find the 

discussion timely.

The nation reached a turning point this month as exchanges let consumers enroll in health plans under the Af-
fordable Care Act. Whether or not one thought this was a good thing, it has changed the delivery of healthcare 
as we know it. The customer has new clout, and everyone else must take notice. Early hiccups in the exchanges 

attributed to heavy traffic are a sign that people want to know what choices they have; whether most buy coverage 
remains to be seen. It will be months, perhaps years, 
before we know how healthcare reform will shape our 
delivery system. The only thing we know for certain is 
that change is coming.

Reforms are seen every day on the front lines of re-
search and clinical care. Almost every day we hear of 
a new approval or a fast-track or breakthrough desig-
nation for a cancer therapy, bringing hope to patients 
and families but also decisions for payers who must 
balance customer needs and cost concerns. This edi-
tion of Evidence-Based Oncology is full of news on the 
pharmaceutical front, including the US Food and Drug 
Administration’s (FDA’s) groundbreaking decision on 
Perjeta. Yet the need to weigh breakthroughs against 
the balance sheet is evident in our panel discussion on 
emerging issues in melanoma care, which took place 
just prior to the FDA’s designation of priority review 
status for the combined use of Tafinlar and Mekinist. 
We hope you find the discussion as timely as we did.

We continue our Status in the States series with a 
look at Louisiana, where Governor Bobby Jindal has 
overhauled a charity hospital system that served 4 generations of Louisiana residents by creating public-private part-
nerships with leading healthcare providers. We spoke with top clinical officers of Ochsner Health Systems, a name 
synonymous with cancer care in New Orleans, to hear how that historic institution is adapting to Louisiana’s changes 
while bringing the latest in cancer care delivery and research to its population.

Amid all the turmoil in our nation’s capital, cancer care moves ahead. We thank you for reading and encourage you 
to follow updates on www.ajmc.com.

Sincerely,

Brian Haug
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“Our unwavering commitment to patients has led us 

to promptly take the steps we have outlined.”
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Healthcare Reform

islature made Medicaid expansion eas-
ier. However, neither Arizona nor New 
Jersey set up a state-run exchange to 
enroll people in health plans.

But in other states, philosophical op-
position to expanding a government 
program and concerns about long-term 
costs forced full-blown rejection of 
Medicaid Expansion or, in the case of 
places like Arkansas, Iowa, and Penn-
sylvania, attempts at hybrid plans. 
Waivers would allow states to craft 
their own versions of Medicaid, most 
with elements of privatization and one, 
in Pennsylvania, that would require, for 
the first time, that most new recipients 
look for work.

arkansas opens the door
On Friday, September 27, Arkansas Gov-
ernor Mike Beebe received a phone call 
from US Health and Human Services 
Secretary Kathleen Sebelius that his 
state would be the first granted a waiv-
er to pursue a so-called “private option,” 
which will allow state residents to use 
Medicaid dollars to subsidize coverage 
obtained through private insurance. Up 
to 6 states may pursue some form of 
Arkansas’ plan with 2, Iowa and Penn-
sylvania, filing waiver requests.

Beebe, a Democrat, said the waiver 
would allow about 218,000 Arkansans 
to receive private coverage. “Our ac-
tions have drawn positive attention 
from across the country, and now we 
will focus on getting this insurance 
to the Arkansans who need it to lead 
healthier, more productive lives,” he 
said in a statement.2

The Arkansas, Iowa, and Pennsylva-
nia plans all feature free-market as-
pects to the expansion of coverage—a 
unique “hybrid” strategy palatable to 
Republican or conservative Democratic 
legislators in their own states, and per-
haps to conservative lawmakers else-
where who have resisted expanding 
any government program.3

Indeed, at the recent Medicare-Med-
icaid conference sponsored by Amer-
ica’s Health Insurance Plans, Daniel 
Crippen, executive director of the Na-
tional Governors Association, said ab-
sent the willingness of the Centers for 
Medicare & Medicaid Services (CMS) to 
approve hybrid plans, he did not fore-
see additional Medicaid expansion 
until after the 2016 election cycle. “If 
there’s more flexibility, the sooner the 
expansion will occur,” he said.

Lack of expansion translates directly 
into lack of coverage. In June, research-
ers estimated that if 14 states opted 
out of Medicaid expansion, as allowed 
by the 2012 Supreme Court ruling, 3.6 
million fewer people would be insured 
than if all of the states participated. 

These states would lose out on $8.4 bil-
lion in federal transfer payments. Fur-
thermore, uncompensated care could 
cost these states anoth-
er $1 billion by 2016.4

In most instances, 
the states’ healthcare 
industries have been 
arguing loudly in favor 
of Medicaid expansion, 
based on the forecasts 
for greater revenues re-
sulting from larger pop-
ulations having cover-
age and seeking care. 
This has been putting 
state governments at 
odds with major local 
and regional busines- 
ses in largely Republi-
can areas, an uncom-
fortable position for 
business-friendly elected officials. 

If Pennsylvania’s waiver is approved 
by CMS, it would be the 26th state to 
expand Medicaid, and it could provide 

other hesitant state governors a usable 
pathway to not only cover more people 
and but also to accept federal assis-

tance to take part in 
the program. 

Evaluating the Hybrid 
Proposals
The common element 
of the hybrid plans is 
to use the health in-
surance exchange to 
increase coverage of 
the newly insured. 
Technically, this is not 
an expansion of Medi- 
caid, though each state 
would use federal Med-
icaid dollars to provide 
subsidies to state resi-
dents who would, in 
turn, use the subsidies 

to purchase private insurance on the 
exchanges (now called the market-
place). This is also referred to as a “pre-
mium assistance” model.

This approach does not necessar-
ily mean that low-income residents 
would obtain benefits equal to what 
they would have received in the tradi-
tional Medicaid program. This may be a 
key objection by critics and CMS alike. 
To address this gap, CMS would require 
the states to provide “wraparound cov-
erage,” which would ensure that mem-
bers have the same level of benefit as 
any Medicaid beneficiary. This includes 
paying for any plan cost-sharing re-
quirements above and beyond Medi- 
caid’s own out-of-pocket limits.5 In ad-
dition, CMS will require that new ben-
eficiaries have a choice of at least 2 
qualified health plans in the market-
place before the agency will approve 
any section 1115 waiver request. 

Arkansas’ plan tightens its eligibil-
ity requirements for its state Medi- 
caid program, leaving a greater share of 
the newly insured population to seek a 
plan on the exchange (income thresh-
olds would be ratcheted down to a mere 
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Table: Key Provisions of the arkansas, iowa, and Pennsylvania Waiver applications

Plan Element Arkansas Iowa Pennsylvania

Use of Private Health Plans 
for Newly Eligible?

Mandatory Mandatory Mandatory

Use of Premium Assistance Yes Yes Yes

Plan Duration 2014-2016 2014-2018 2014–a

Estimated Newly Eligible 
Population

225,000 150,000 620,000

Enrollment in Private Plans Yes Yes Yes

Proposed Coverage Groups All newly eligible beneficiaries 
up to 138% of FPL

All newly eligible 
beneficiaries between 
101% and 138% of FPL

All newly eligible 
beneficiaries up to 138% 
of FPL

Exempted Groups Frail, dual eligibles Frail, dual eligibles Frail, dual eligibles

Premium Contributions None $20 per month None

Copays Same as existing state law for 
those at 100-138% of FPL; 
waived for others

Limited to nonemergency 
use of ED services 
(starting year 2)

Up to $25 per monthb

Wraparound Benefits Yes, paid by Medicaid No Yes

Other Features Auto-assignment for 
beneficiaries who do not choose 
from at least 2 “Silver” level 
Marketplace plans

Financial penalties for 
low adherence to medical 
regimen and regular 
check-ups

Beneficiary work status to 
be reviewed to determine 
eligibility

ED indicates emergency department; FPL, Federal poverty level.
aPennsylvania will evaluate the program within 2 years to determine if savings outpace its costs. If it is found to cost the state more, it will discontinue the program. 
bBased on a sliding scale; premiums can be waived based on beneficiary participation in health improvement activities.
Sources: Musumeci M. Medicaid expansion through premium assistance: key issues for beneficiaries in Arkansas’ section 1115 demonstration waiver proposal: issue 
brief. Kaiser Commission on Medicaid and the Uninsured. July 2013. http://kff.org/medicaid/issue-brief/medicaid-expansion-through-premium-assistance-key-
issues-for-beneficiaries-in-arkansas-section-1115-demonstration-waiver-proposal/). Accessed September 20, 2013. 
Musumeci M. Medicaid expansion through premium assistance: Arkansas and Iowa’s Section 1115 Demonstration Waiver applications compared. Kaiser Commission 
on Medicaid and the Uninsured. http://kff.org/health-reform/fact-sheet/medicaid-expansion-through-premium-assistance-arkansas-and-iowas-section-1115-dem-
onstration-waiver-applications-compared/. Published September 18, 2013. Accessed September 20, 2013.
Henderson OK. Branstad signs Iowa’s response to Medicaid expansion. Radio Iowa, June 20, 2013. http://www.radioiowa.com/2013/06/20/branstad-signs-iowas-
response-to-medicaid-expansion-audio/. Accessed September 20, 2013.
Worden A. Corbett plan: accept Medicaid funding, add requirements. Philadelphia Inquirer, September 17, 2013. http://www.philly.com/philly/news/20130917_
Corbett_plan__Accept_Medicaid_funding__add_requirements.html#ZH21WehqGdFJTyg2.99. Accessed September 25, 2013.
Worden A, Couloumbis A, Brubaker H. Gov. Corbett to propose big changes to Pennsylvania Medicaid. Kaiser Health News, September 15, 2013. http://www.kaiser-
healthnews.org/Stories/2013/September/15/Pennsylvania-Medicaid-Gov-Tom-Corbett.aspx. Accessed September 20, 2013.
Healthy Pennsylvania: Reforming Medicaid. Pennsylvania Department of Public Welfare. http://www.dpw.state.pa.us/ucmprd/groups/webcontent/documents/
document/p_035843.pdf. Accessed September 25, 2013.
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Healthcare Reform

17% of the federal poverty level, cover-
ing those with incomes up to 138% of 
that benchmark). Arkansas will require 
those entering the program to use the 
marketplace to choose a health plan for 
coverage. If this were voluntary, a sec-
tion 1115 waiver would not be neces-
sary. 

Sandra Cook, con-
sumer assistance spe-
cialist for the Arkansas 
Insurance Department, 
described the private 
option as a “win-win” 
while appearing at Dia-
betes Innovation 2013, 
a conference sponsored 
in Washington, DC, by 
the Joslin Diabetes Cen-
ter of Harvard. “Insur-
ers have guaranteed 
payment for 250,000 
lives in Arkansas,” she 
said, noting it will be at 
an insurance rate, not 
the Medicaid rate. This 
expansion of coverage into areas where 
the working poor live will encourage 
young doctors to locate in rural areas, 
she said, because they will be able to 
make a living. Private coverage, Cook 
said, doesn’t carry the “stigma” that 
some feel when they are on public as-
sistance programs.

Pennsylvania seeks to address Med-
icaid expansion of the previously un-
insured on many levels, including the 
use of premium assistance and private 
insurance plans, but notably, Governor 

Tom Corbett has added a provision onto 
the state’s section 1115 waiver request: 
that coverage is contingent on a benefi-
ciary’s actively seeking a job. This may 
prove to be the most controversial part 
of Pennsylvania’s application.

Sharon Ward, executive director of 
the Pennsylvania Bud-
get and Policy Center, 
issued a white paper 
September 27 that 
stated “Federal law and 
policy prohibit premi-
ums in the Medicaid 
program for anyone 
under 100% of the (fed-
eral poverty level) and 
the conditioning of 
health care coverage on 
job search and training 
requirements. The Cor-
bett administration will 
be applying for a waiver 
to suspend those provi-
sions of the law. Where 
CMS comes down on 

these issues remains to be seen.”6

Additionally, Corbett is seeking to keep 
children in the state Children’s Health 
Insurance Program, and out of the gener-
al Medicaid program, as directed by the 
ACA.7 It is not known whether these pro-
visions may be deal-breakers for CMS.

According to the Kaiser Family Foun-
dation, CMS is willing to consider these 
section 1115 waivers as demonstration 
projects, and as such, may grant ap-
proval to a limited number of requests.5 
Whether this policy continues will de-

termine how many states get the op-
portunity to pursue waivers.
other related state action
On September 16, Michigan’s Republi-
can Governor Rick Snyder signed a law 
altering the state’s Medicaid program 
that uses similar principles. In the 
Michigan law, newly insured beneficia-
ries can receive their health benefits 
through private insurance plans (not 
necessarily through marketplace plans, 
however).

John Z. Ayanian, MD, MPP, from the 
Institute for Healthcare Policy and Inno-
vation, University of Michigan, wrote in 
the New England Journal of Medicine, “The 
key Democratic goal of expanding Med-
icaid coverage to low-income adults will 
be implemented in tandem with Repub-
lican objectives to control the state’s 
healthcare costs, increase the role of 
private health plans, and require some 
new Medicaid enrollees to contribute 
toward the costs of their care.”8 

Crippen, of the NGA, said governors 
care about the quality of care, but they 
have no choice but to look for ways to 
control costs. “Until recently, states’ top 
spending item was education,” he said. 
“Healthcare, and Medicaid in particu-
lar, has crossed that line and is now the 
most expensive program in the states.

“Governors are looking very hard at 
the patients that cost the most, why 
they cost the most, and how we can 
change those practice or patterns to re-
duce their costs,” Crippen said. Demon-
stration projects in states are just now 
bearing fruit, and governors will imple-

ment what they learn over the next few 
years, he said.

New Hampshire is another state with 
a Republican-controlled legislature 
but with a Democratic governor. Local 
news organizations have reported that 
the Republican-controlled state senate 
has formed a commission to determine 
if Arkansas’ premium assistance–based 
hybrid plan would work for the state.2 
New Hampshire Governor Maggie Has-
san is seeking quick action, wanting to 
begin Medicaid expansion by the begin-
ning of 2014 to take advantage of those 
enticing federal dollars. EBO
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Arkansas Governor Mike Beebe, center, signs legislation authorizating the private option for Medicaid expansion April 23, 2013. His state received federal authorization for the 
plan September 27, 2013.

Iowa Governor Terry Branstad
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acare. He crusaded against it, writing 
op-eds in national publications. As an 
alternative, he designed a path of priva-
tization to deliver care to the poor, one 
that retains some elements of Louisi-
ana’s famous two-tiered hospital sys-
tem while shedding others. Before 
Jindal’s trusted health and hospitals 
secretary, Bruce Greenstein, resigned 
following a scandal, the two brought 
privatization and managed care ele-
ments to Medicaid as well.3

While privatization has both fans 
and critics—it has already resulted in 
the Louisiana State University hospital 
system laying off more than 1500 em-
ployees4—the bigger tumult came over 
Jindal’s denial of Medicaid to at least 
214,000 Louisianans who might be eligi-
ble under the ACA.5 What outrages crit-
ics is Jindal’s perceived departure from 
his original plan, “Louisiana Health 
First,” unveiled in November 2008.6

That blueprint, which came as Loui-
siana crawled back from Hurricane Ka-
trina, called for expanding Medicaid to 
more caretakers of eligible children, or 
at least more additional low-income 
persons with chronic conditions.6 Of-
fering the poor healthcare choices and 
providing preventive care at medical 
homes were seen not as dreams but 
possibilities, given Jindal’s expertise as 
a state and federal health official.

As Jindal built a modern academic 
medical center to replace New Orleans’ 
battered Charity Hospital, it seemed 
he would build a healthcare delivery 
system to match. The announcement 
came as 4 institutions—Ochsner Health 
System, and Tulane, Xavier and LSU—
began to show the fruits of investing 
tobacco tax dollars on the Louisiana 

Cancer Research Consortium (LCRC).7

Among its goals, the consortium 
seeks better screening and earlier di-
agnosis, to combat a phenomenon 
common among the poor: cancer mor-
tality is worse than cancer incidence, 
because too often patients are not seen 
until their disease has progressed be-
yond a point where it can be treated 
effectively.

According to LCRC:
•  In 2011, approximately 22,780 new 

cancer cases were diagnosed in 
Louisiana, excluding some skin 
cancers and carcinomas.  

•  About 8360 people living in Louisi-
ana died from cancer during 2011.  

•  Although cancer mortality is im-
proving, rates in Louisiana remain 
about 30% higher than the rest of 
the country.7

Beyond the political and media up-
roar, some amazing things are hap-
pening in cancer care in Louisiana. The 
growth of the New Orleans–based Och-
sner Health System, its relationships 
with the state’s medical schools, and its 
decision to take over struggling institu-
tions has allowed personalized medi-
cine and cancer treatment pathways to 
take hold in places where change can 
come slowly. 

Ochsner, LSU, and Tulane collaborate 
through LCRC, and Ochsner is moving 
beyond treatment trials to preventive 
ones for breast and prostate cancer, 2 
diseases that hit harder than normal 
here. So what’s the concern? While 
Jindal’s approach to upending Louisi-
ana’s one-of-a-kind charity care system 
could spur even more collaboration, the 
failure to expand Medicaid means not 
everyone with cancer will get the same 
access, at least not now.

Toward a Public-Private Partnership
Over the past year, the big healthcare 
story in Louisiana has not involved can-
cer or the Affordable Care Act. It’s been 
about the transformation of Louisiana’s 
unique charity hospital system, which 
dates to 1736 and flourished under the 
populist governor Huey P. Long. Under 
Jindal, 9 of the state’s 10 charity insti-
tutions will convert from LSU manage-
ment into public-private partnerships.

Five such partnerships are in place, 
with the remaining 4 set to begin in 
2014. Proponents, led by Jindal, say the 
new system will reduce costs, improve 
care for patients, and offer better train-
ing for medical students. In an edito-
rial published in July, Jindal claimed 
the partnerships were “on target” to 

save $125 million this year.8 Certainly, 
there is much in Louisiana’s old system 
to be desired; an Institute of Medicine 
study released in August found 6 of the 
10 highest cost cities for Medicare were 
in Louisiana.9 (Among the cost drivers 
was a need to shed retirement obliga-
tions for the thousands of public em-
ployees in the hospital system; Jindal 
stated that the changes would wring 
out $82 million in annual savings.)8

For decades, critics of Louisiana’s 
charity hospital system asked whether 
the poor were best served with a sys-
tem of healthcare segregation. The new 
arrangement does not fully dismantle 
the divide; the poor are still in separate 
facilities, but through partnerships 
these hospitals are now buttressed 
with private funding, management, 
and clinical expertise. Some critics pre-
dict private partners are biding their 
time and will absorb losses from the 
safety-net hospitals until Jindal leaves 
office, when Louisiana will expand 
Medicaid. 

The partnerships are quite complex. 
Louisiana retains ownership of safety-
net hospital buildings, while the pri-
vate partnership manages them and 
pay the state lease payments. In return, 
the private partners receive a share of 

For decades, critics of 
Louisiana’s charity 
hospital system 
asked whether 
the poor were 
best served with a 
system of healthcare 
segregation. The new 
arrangement does 
not fully dismantle 
the divide.

Historic Charity Hospital, known for decades by local residents as “Big Charity,” now stands shuttered on Tulane Avenue in downtown New Orleans. Despite a top-to-
bottom scrubbing by the military after Hurricane Katrina, it never reopened. Louisiana is now building a new hospital complex in a different part of the city that will 
operate under a public-private partnership. Some question how the new hospital will succeed financially without Medicaid expansion.
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Medicaid funds, starting with a guaran-
teed amount. 

An interview with 2 top Ochsner phy-
sicians revealed the pluses and minuses 
of Jindal’s approach: Ochsner’s partner-
ship with Leonard J. Chabert Hospital 
in Houma, Louisiana, gives that safety-
net hospital access to management and 
medical expertise it might otherwise 
lack. According to Ochsner Executive 
Vice President and Chief Medical Officer 
Joseph E. Bisordi, MD, FACP, Chabert is 
run just like any other hospital in Och-
sner’s system. 

Thus, the partnerships can provide a 
different level of “access” for cancer pa-
tients who have coverage through Medi-
care or Medicaid. But therein lies the is-
sue. For patients with incomes between 
Medicaid eligibility levels and 133% of 
the federal poverty line, “I am not sure 
we have an answer for those folks,” said 
John Cole, MD, who is Ochsner’s chair for 
hematology and oncology.

Steve Spires, health policy analyst for 
the Louisiana Budget Project, a nonpar-
tisan research organization, said that 
the failure to expand Medicaid has long-

term implications for the public-private 
partnerships, because state taxpayers 
will continue to experience the fallout 
of sick people overwhelming hospitals 
instead of seeking preventative care or 
catching cancer when it is treatable.

“The taxpayers will end up paying 
for this care,” Spires said. With cancer 
in particular, he said, “They will end up 
paying more than if we had paid for the 
preventive screening up front.”

saving lives Through Early detection
The refusal to expand Medicaid frus-
trates those who have seen positive 
developments in healthcare over the 
past decade, including efforts to expand 
coverage for uninsured children and in-
crease cancer screenings. A decade ago 
things seemed on the upswing, when 
Louisiana’s Legislature approved a to-
bacco tax to create the LCRC and seek a 
National Cancer Institute (NCI) designa-
tion within the state by promoting clini-
cal trials.

Donna Williams, MPH, DrPH, has had 
a front-row seat for the decline in breast 
cancer mortality over the past decade. 

As director of Louisiana Cancer Control 
Programs for the LSU School of Public 
Health, she knows that early detection 
saves lives, because she has the data to 
prove it.

In 1995, the breast cancer screening 
rate in Louisiana for African Ameri-
can women was 59.1%, compared with 
a national average of 70.2%, putting 
Louisiana 48th among the states. LSU’s 
screening program launched in 2002, 
and data from the Centers for Disease 
Control and Prevention (CDC) revealed 
an immediate, steep drop in mortality 
among African American women, which 
later reversed somewhat after the mas-
sive population shifts following Hurri-
cane Katrina.10,11

By 2010, Williams said, Louisiana 
ranked 22nd among the states for 2-year 
mammography screening, with a rate of 
76.3%, slightly higher than the national 
average of 75.2%. Louisiana screened 
78.3% of African American women in 
2010, compared with a national rate of 
78.9%.10 Breast cancer mortality rates for 
all women remain well below 2002 lev-
els, according to CDC data. (Figure 1.)11

But the good news with breast and 
cervical cancer is not repeated in oth-
er cancers, Williams said. Many who 

spoke with Evidence-Based Oncology de-
cried Louisiana’s low eligibility levels 
for Medicaid, which typically leave the 
uninsured with long waits for care once 
cancer is diagnosed, assuming it is diag-
nosed in time.

As Williams and others explained, 
federal law requires Medicaid coverage 
once breast or cervical cancer is diag-
nosed. “They have fast-track qualifica-
tion,” Williams said. “It’s a 2-pager; the 
providers attach the medical documen-
tation and it goes through in less than 
2 weeks.”

By contrast, “If you have prostate can-
cer, you’re out of luck,” she said. “We 
don’t have any programs specific to the 
other cancers.” Much will depend on 
where a patient lives; those who use 

New Orleans’ current replacement for 
the defunct Charity Hospital fare com-
paratively well to those in remote areas, 
Williams said. Those familiar with the 
experiences of Louisiana’s uninsured 
say long waits and travel times can be as 
deadly as the cancer itself.

“People die as a consequence of this. 
That is not an exaggeration,” said Mor-
iba Karamoko, director of the Louisiana 
Consumer Healthcare Coalition. “You 
can say people have access to oncology 
lists, but if the waiting list is so long and 
people die waiting, what kind of access 
do people really have?”

a Complex History With Cancer
The Louisiana lifestyle, one that appre-
ciates drinking, smoking, relaxing, and 
enjoying rich food (often fried), seems 
almost tailor-made to promote the 
kinds of cancers that are common in the 
state: lung, prostate, colorectal. Overlay 
an impoverished population, with de-
mographics that tilt toward obesity, dia-
betes, and other risk factors associated 
with cancer, and it’s not a surprise that 
the state’s numbers are so high.

But another factor has been at work 
for decades: Louisiana’s relationship 
with industry. Because there are so 

many demographic and lifestyle factors 
in play, it has been impossible to prove 
that oil, gas, and chemical interests are 
responsible for even higher cancer inci-
dence rates in certain areas of the state. 
The proximity of industry to cancer 
clusters in certain zip codes along the 
Mississippi, as well as western parishes 
like Cameron and Calcasieu, has long 
been noted.2 (Figure 2.)

Wilma Subra, a Louisiana native and 
winner of a MacArthur “genius” grant, 
gave up a career as a chemist for Gulf 
South Research 30 years ago. She found-
ed a company to gather the science in 
support of residents who believed toxins 
from the plants near their homes were 
making them sick. 

She was able to document how the 
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“People die as a consequence of this. 
That is not an exaggeration. You can say 

people have access to oncology lists, but if 
the waiting list is so long and people die 

waiting, what kind of access do people 
really have?”

—Moriba Karamoko,  
Louisiana Consumer Healthcare Coalition

Figure 1. screening slows Breast Cancer deaths

Louisiana’s advent of breast cancer screening for underserved populations in 2002 led to an immediate 
decline in the mortality rate among African American women. Population dislocations after hurricanes 
Katrina and Rita reversed that progress temporarily, but experts say that screening is important long term 
to reducing cancer mortality.



burning of toxic waste as fuel contrib-
uted to a spike in neuroblastomas in 
Amelia, Louisiana, and a judge ordered 
the facility closed.12 Subra told EBO that 
she has seen elevated levels of lung, 
brain, and organ cancers in areas where 
concentrations of polyvinyl chloride 
“are way over acceptable standards.” For 
years, she has worked with residents of 
Mossville, Louisiana, a community of 
mostly African Americans surrounded 
by chemical plants. 

Subra says she’s no expert on health-
care policy, but the people she works 
with need more than they are getting. 
“We have a desperate need for medi-
cal care due to the toxic exposure,” she 
said. Young doctors rotate in and out, 
and they don’t always understand what 
they are seeing. She would like to see 
toxicologists on hand permanently; spe-
cialists are needed to treat the complex 
conditions that patients experience. But 
that requires money; either direct fund-
ing, or residents with Medicaid or health 
insurance.

“The community thinks there should 
be a free clinic,” Subra said. “But when 
you say ‘free’ industry goes beserk.”

ochsner’s Growth, into the 
Community
For decades, if you lived in Louisiana, 
or on the Gulf Coast of Mississippi or 
Alabama, and your doctor said, “Can-
cer,” the next word was, “Ochsner.” The 
renowned clinic was founded by Alton 
Ochsner MD, who was among the first 
to document the link between cancer 
and cigarette smoking; despite being 
criticized for this pronouncement, he 
opened the first group medical practice 
in New Orleans in 1942.13

By fate of geography, Ochsner did not 
flood in 2005 during Hurricane Katrina 
and was able to stay open to serve resi-
dents after other hospitals went dark. 
Already a growing presence in Louisi-
ana, it bought 3 hospitals in 2006,14 ce-
menting a strong “system” that Bisordi 
said will be key to delivery cancer care 
going forward. “One of the advantages 
we have as a system that you may not 
have as a small community hospital, 
you don’t have the structure to be more 
efficient. We have the resources in our 
system,” he said. 

In addition, Ochsner enjoys good col-
laborative relationships with LSU and 
Tulane medical schools, which have pro-
grams to boost minority participation in 
clinical trials, Bisordi said. “Some of the 
patient samples from clinics at Ochsner 
go for analysis at LSU,” he said. 

Today, Bisordi and Cole say their goal 
is to keep patients as close to home as 
possible for cancer care. Ochsner does 
more clinical trials by far than any oth-

er cancer center in Louisiana—Bisordi 
said about 6% of the 2600 new cancer 
patients who come through its system 
participate in one. Yet not all come to 
the main hospital on Jefferson Highway, 
right outside New Orleans. “Our think-
ing with the community hospitals is, 
‘We don’t want the folks you can take 
care of.’ Cole said, “care is best delivered 
closest to home.”

Cole said the Ochsner system is devel-
oping consistent, evidence-based path-
ways for cancer care delivery, which 
will be shared at the community level 
with all hospitals and clinics. This is the 
expressed goal of the Affordable Care 
Act—to promote cost savings by devel-
oping measurable methods to provide 
care, not by withholding it.

If cancer care delivery improves, but a 
group of Louisianans lacks the means to 
receive it, what happens?

The Rev. Fred Kammer SJ, a Jesuit 
priest, Yale-educated lawyer and the for-
mer head of Catholic Charities USA now 
based at Loyola University New Orleans, 
has written about Medicaid expansion. 
He said that the discussion of the issue 
remains elevated among opinion lead-
ers in the state. “It’s a scandal,” he said.

As the exchanges opened, Spires, of the 
Louisiana Budget Project, agreed. “Once 
people see the inequity, that people be-
low the 133% of the poverty line get noth-
ing, it’s going to turn up the heat. It’s by no 

means an issue that’s going to go away.”
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of whether pertuzumab demonstrated 
“a favorable benefit-to-risk evaluation 
for the neoadjuvant treatment of early 
breast cancer.”

“It’s not every day that this commit-
tee gets to consider a new indication in 
breast cancer,” said ODAC chair Mik-
kael Sekeres, MD, MS, associate pro-
fessor of cedicine in the Department 
of Hematologic Oncology and Blood 
Disorders at the Cleveland Clinic 
Taussig Cancer Institute in Ohio. 

The ODAC and subsequent FDA 
votes could be precedent-setting 
and result in much earlier approvals 
for drugs in earlier disease settings. 
“Early disease is the setting where we 
can have the biggest impact on long-
term survival,” Jose Baselga, MD, PhD, 
physician-in-chief at Memorial Sloan-
Kettering Cancer Center in New York, 
told the ODAC panel. 

Baselga served as primary investi-
gator of the CLEOPATRA trial, which 
resulted in the FDA’s approval of this 
same pertuzumab regimen in the 
metastatic setting, and he is also a 
primary investigator in the APHINITY 
trial, which is evaluating the efficacy 
of this pertuzumab regimen in the ad-
juvant setting. He said that, typically, 
the time between a drug’s approval in 
the metastatic setting and its subse-
quent approval in an earlier setting is 
“simply much too long.” 

He gave the examples of docetax-
el and trastuzumab, where 8 years 
passed between the approvals of each 
drug in the metastatic and adjuvant 
settings, respectively. In the case of 
pertuzumab, Baselga said that its ef-
ficacy has been well established in 
clinical trials and will continue to be 
assessed in the APHINITY trial in the 
adjuvant setting, with results expect-
ed to become available in late 2016.

However, Baselga indicated that an 
approval of pertuzumab in the neoad-
juvant setting now, a full 3 years prior 
to when those results will become 
available, could have an immediate 
impact on patients.

“In terms of survival, even though 
trastuzumab has had a profound im-
pact, a substantial number of patients 
are still dying from HER2-positive dis-
ease,” Baselga said. “I feel strongly that 
we should make this therapy available 
to [patients] now.” 

Whether to set a Precedent
Much of the discussion among ODAC 
members concerned the potential 
precedents set by approving an onco-
logic drug in the neoadjuvant setting. 

The pivotal trials at the center of 
this supplemental biologics license 

application were relatively small com-
pared with many of the clinical trials 
that have resulted in the approval of 
drugs for breast cancer in the meta-
static setting, enrolling on the order 
of a couple of hundred patients as 

opposed to multiple thousands of pa-
tients. Therefore, these trials were not 
powered to determine survival infor-
mation. 

Despite several meta-analyses show-
ing an association between pCR and sur-

vival benefits, no definitive answer has 
been derived from these studies as of yet.

“We shouldn’t be assuming what 
the survival will be when the study is 
not powered to show that,” said Anto-
nio Tito Fojo, MD, PhD, program direc-
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tor of medical oncology at the National 
Cancer Institute and one of the mem-
bers of ODAC. Fojo abstained from the 
September 12 vote. 

Among the concerns raised by other 
members of ODAC were the fact that 

the benefit may be more pronounced 
in hormone receptor-negative patients; 
whether docetaxel will be the chemo-
therapy that oncologists prefer to use 
with pertuzumab and trastuzumab 
should the regimen receive approval; 

and what long-term toxicities might be 
demonstrated when more data become 
available. 

However, in addition to the way the 
regimen may affect individual pa-
tients, Richard Pazdur, MD, director of 

the Office of Hematology and Oncology 
Products in the FDA’s Center for Drug 
Evaluation and Research, asked ODAC 
to consider the potential benefits to 
society as a whole if the drug, once ap-
proved, did indeed reduce the disease 
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within one week of starting Iclusig. Two additional fatal cases of acute liver 
failure also occurred. Iclusig treatment may result in elevation in ALT, AST, 

or both. Monitor liver function tests at baseline, at least monthly  
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NATIONAL COMPREHENSIVE CANCER NETWORK®, NCCN®, NCCN GUIDELINES®, and all other 
NCCN Content are trademarks owned by the National Comprehensive Cancer Network, Inc.  
2. Data on file.

Note:  Unless otherwise indicated, data presented are from Iclusig [package insert].  
Cambridge, MA: ARIAD Pharmaceuticals, Inc.; 2012.

More than half of CP-CML patients resistant or  
intolerant to prior tyrosine kinase inhibitor (TKI)  
therapy achieved major cytogenic response (MCyR).

Ponatinib is the only TKI recommended by the National 
Comprehensive Cancer Network® (NCCN®) for patients  
with any BCR-ABL mutation1

•   At baseline, 6% (16/267) of patients had received 1 prior TKI,  
37% (98/267) had received 2 TKIs, and 57% (153/267) had  
received ≥3 TKIs2

•   Median duration of follow-up was 10 months2

Mutation ponatinib nilotinib dasatinib bosutinib imatinib

T315I + — — — —

V299L + + — — —

T315A + + — +  +*

F317L/V/I/C + + — + —

Y253H + — + + —

E255K/V + — + + —

F359V/C/I + — + + —

Any other mutation + + + +   +†

   Most patients who achieved 
MCyR also achieved complete 
cytogenetic response (CCyR)

Iclusig is a once-daily oral tablet that  
can be taken with or without food.
Tablet is not shown at actual size.

*If mutation is detected following dasatinib. †High-dose imatinib.

54%
MCyR

44%
CCyR

(118/267)
95% CI: 38-50

(144/267)
95% CI: 48-60 

Unlocks efficacy for your resistant or 
intolerant CML or Ph+ ALL plan members

Iclusig™  (ponatinib)
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burden in patients with early stage, 
HER2-positive breast cancer.

The results of 2 trials were at the 
center of much of the discussion: the 
NEOSPHERE trial and the supportive 
TRYPHAENA trial.

In the NEOSPHERE trial, a multi-

center, open-label, phase II study, 
treatment-naïve patients with HER2-
positive breast cancer were randomly 
assigned in a 1:1:1:1 ratio and strati-
fied by operable, locally advanced, and 
inflammatory breast cancer as well as 
hormone receptor expression.1 These 

patients received 4 neoadjuvant cycles 
of either trastuzumab (8 mg/kg load-
ing dose, followed by 6 mg/kg every 3 
weeks) plus docetaxel (75 mg/m2, esca-
lating, if tolerated, to 100 mg/m2 every 
3 weeks; n = 107; group A); pertuzumab 
(loading dose 840 mg, followed by 420 

mg every 3 weeks) in combination with 
the group A trastuzumab and docetax-
el regimen (n = 107; group B); the per-
tuzumab and trastuzumab regimens 
without docetaxel (n = 107; group C); 
and pertuzumab plus docetaxel (n = 96; 
group D). The primary end point of the 
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1  INDICATIONS AND USAGE
  Iclusig™ (ponatinib) is indicated for the treatment of adult patients 

with chronic phase, accelerated phase, or blast phase chronic 
myeloid leukemia (CML) that is resistant or intolerant to prior tyrosine 
kinase inhibitor therapy or Philadelphia chromosome positive acute 
lymphoblastic leukemia (Ph+ ALL) that is resistant or intolerant to 
prior tyrosine kinase inhibitor therapy.

  This indication is based upon response rate [see Clinical Studies (14)].  
There are no trials verifying an improvement in disease-related 
symptoms or increased survival with Iclusig. 

4  CONTRAINDICATIONS
 None

5  WARNINGS AND PRECAUTIONS
5.1  Thrombosis and Thromboembolism
  Arterial Thrombosis

  Cardiovascular, cerebrovascular, and peripheral vascular thrombosis, 
including fatal myocardial infarction and stroke have occurred in 
Iclusig-treated patients. 

  Serious arterial thrombosis occurred in 8% (34/449) of Iclusig-
treated patients. Twenty-one patients required a revascularization 
procedure (16 patients with coronary revascularization, 4 patients 
with peripheral arterial revascularization, and 1 patient with 
cerebrovascular revascularization). Overall, fifty-one patients (11%) 
experienced an arterial thrombosis event of any grade. 

  Myocardial infarction or worsening coronary artery disease was the 
most common arterial thrombosis event and occurred in 21 patients 
(5%) of Iclusig-treated patients. Eleven of these patients developed 
congestive heart failure concurrent or subsequent to the myocardial 
ischemic event.

  Serious cerebrovascular events were reported in 2% (8/449) of 
Iclusig-treated patients. Two patients experienced hemorrhagic 
conversion of the initial ischemic event. Four patients developed 
stenosis of large arterial vessels of the brain (e.g., carotid, vertebral, 
middle cerebral artery). 

  Serious peripheral arterial events were reported in 2% (7/449) of 
Iclusig-treated patients. Three patients developed digital or distal 
extremity necrosis; 2 of these patients had diabetes mellitus and 
peripheral arterial disease and required amputations.

  Thirty of 34 Iclusig-treated patients who experienced a serious 
arterial thrombosis event had one or more cardiovascular risk 
factors (e.g., myocardial infarction, coronary artery disease, angina, 
stroke, transient ischemic attack, hypertension, diabetes mellitus, 
hyperlipidemia, and smoking). Patients with cardiovascular risk factors 
are at increased risk for arterial thrombosis with Iclusig. Interrupt and 
consider discontinuation of Iclusig in patients who develop arterial 
thrombotic events [see Dosage and Administration (2.3)].

 Venous Thromboembolism

  Venous thromboembolic events occurred in 3% of Iclusig-treated 
patients, including deep venous thrombosis (9 patients), pulmonary 
embolism (4 patients), and 1 case each of portal vein thrombosis, and 
retinal vein thrombosis. Consider dose modification or discontinuation  
of Iclusig in patients who develop serious venous thromboembolism 
[see Dosage and Administration (2.3)].

5.2 Hepatotoxicity
  Hepatotoxicity that has resulted in liver failure and death occurred 

in Iclusig-treated patients. Fulminant hepatic failure leading to death 
occurred in an Iclusig-treated patient within one week of starting 
Iclusig. Two additional fatal cases of acute liver failure also occurred. 
The fatal cases occurred in patients with BP-CML or Ph+ ALL. Severe 
hepatotoxicity occurred in all disease cohorts.

  The incidence of aspartate aminotransferase (AST) or alanine 
aminotransferase (ALT) elevation was 56% (all grades) and 8%  
(grade 3 or 4). Iclusig treatment may result in elevation in ALT, AST,  
or both. ALT or AST elevation was not reversed by the date of last 
follow-up in 5% of patients. 

  Monitor liver function tests at baseline, at least monthly or as clinically 
indicated. Interrupt, reduce or discontinue Iclusig as clinically indicated 
[see Dosage and Administration (2.3)]. 

5.3  Congestive Heart Failure 
  Twenty patients treated with Iclusig (4%) experienced serious 

congestive heart failure or left ventricular dysfunction, with 4 fatalities. 
Thirty-three patients treated with Iclusig (7%) experienced any grade 
of congestive heart failure or left ventricular dysfunction. Monitor 
patients for signs or symptoms consistent with congestive heart 
failure and treat as clinically indicated, including interruption of Iclusig. 
Consider discontinuation of Iclusig in patients who develop serious 
congestive heart failure [see Dosage and Administration (2.3)].

5.4 Hypertension 
   Eight patients treated with Iclusig (2%) experienced treatment-

emergent symptomatic hypertension as a serious adverse reaction, 
including hypertensive crisis. These patients required urgent clinical 
intervention for hypertension associated with confusion, headache, 
chest pain, or shortness of breath. 

  Treatment-emergent hypertension occurred in 67% of patients 
(300/449) [see Adverse Reactions (6)]. In patients with baseline 
systolic BP<140 mm Hg and baseline diastolic BP<90mm Hg, 78% 
(220/282) experienced treatment-emergent hypertension; 49% 
(139/282) developed Stage 1 hypertension (defined as systolic  
BP≥140 mm Hg or diastolic BP≥90 mm Hg) while 29% developed 
Stage 2 hypertension (defined as systolic BP≥160 mm Hg or diastolic 
BP≥100 mm Hg). In 131 patients with Stage 1 hypertension at 
baseline, 61% (80/131) developed Stage 2 hypertension. Monitor and 
manage blood pressure elevations.

5.5  Pancreatitis
  Clinical pancreatitis occurred in 6% (28/449) of patients (5% grade 

3) treated with Iclusig. Pancreatitis resulted in discontinuation or 
treatment interruption in 6% of patients (25/449). Twenty-two of 
the 28 cases of pancreatitis resolved within 2 weeks with dose 
interruption or reduction. The incidence of treatment-emergent lipase 
elevation was 41%. 

  Check serum lipase every 2 weeks for the first 2 months and then 
monthly thereafter or as clinically indicated. Consider additional  
serum lipase monitoring in patients with a history of pancreatitis 
or alcohol abuse. Dose interruption or reduction may be required. 
In cases where lipase elevations are accompanied by abdominal 
symptoms, interrupt treatment with Iclusig and evaluate patients for 
pancreatitis [see Dosage and Administration (2.3)]. Do not consider 
restarting Iclusig until patients have complete resolution of symptoms 
and lipase levels are less than 1.5 x ULN. 

5.6 Hemorrhage 
  Serious bleeding events, occurred in 5% (22/449) of patients treated 

with Iclusig, including fatalities. Hemorrhagic events occurred in 24% 
of patients. The incidence of serious bleeding events was higher in 
patients with AP-CML, BP-CML, and Ph+ ALL. Cerebral hemorrhage 
and gastrointestinal hemorrhage were the most commonly reported 
serious bleeding events. Most hemorrhagic events occurred in patients 
with grade 4 thrombocytopenia [see Warnings and Precautions (5.9)]. 
Interrupt Iclusig for serious or severe hemorrhage [see Dosage and 
Administration (2.3)].

5.7 Fluid Retention
  Fluid retention events judged as serious occurred in 3% (13/449) 

of patients treated with Iclusig. One instance of brain edema was 
fatal. Serious fluid retention events in more than 1 patient included: 
pericardial effusion (6/449, 1%), pleural effusion (5/449, 1%), and 
ascites (2/449, <1%). 

  In total, fluid retention occurred in 23% of the patients. The most 
common fluid retention events were peripheral edema (16%), pleural 
effusion (7%), and pericardial effusion (3%).

  Monitor patients for fluid retention and manage patients as clinically 
indicated. Interrupt, reduce, or discontinue Iclusig as clinically 
indicated [see Dosage and Administration (2.3)]. 

5.8  Cardiac Arrhythmias
  Symptomatic bradyarrhythmias that led to a requirement for 

pacemaker implantation occurred in 3 (1%) Iclusig-treated patients. 
The cardiac rhythms (1 case each) identified were complete heart 
block, sick sinus syndrome, and atrial fibrillation with bradycardia  
and pauses. Advise patients to report signs and symptoms suggestive  
of slow heart rate (fainting, dizziness, or chest pain). 

  Supraventricular tachyarrhythmias occurred in 25 (5%) Iclusig-treated  
patients. Atrial fibrillation was the most common supraventricular 
tachyarrhythmia and occurred in 20 patients. The other supraventricular  
tachyarrhythmias were atrial flutter (4 patients), supraventricular 
tachycardia (4 patients), and atrial tachycardia (1 patient). For 13 
patients, the event led to hospitalization. Advise patients to report 
signs and symptoms of rapid heart rate (palpitations, dizziness). 

5.9  Myelosuppression
  Severe (grade 3 or 4) myelosuppression occurred in 48% (215/449)  

of patients treated with Iclusig. The incidence of these events was 
greater in patients with accelerated phase CML (AP-CML), blast phase 
CML (BP-CML) and Ph+ ALL than in patients with chronic phase CML 
(CP-CML). Obtain complete blood counts every 2 weeks for the first 
3 months and then monthly or as clinically indicated, and adjust the 
dose as recommended [see Dosage and Administration (2.2)].

5.10  Tumor Lysis Syndrome
  Two patients (<1%) treated with Iclusig developed serious tumor lysis  

syndrome. Both cases occurred in patients with advanced CML. 
Hyperuricemia occurred in 7% (30/449) of patients, the majority had 
chronic phase CML (19 patients). Due to the potential for tumor lysis 
syndrome in patients with advanced disease (AP-CML, BP-CML,  
or Ph+ ALL), ensure adequate hydration and treat high uric acid levels 
prior to initiating therapy with Iclusig.

5.11  Compromised Wound Healing and Gastrointestinal Perforation
  No formal studies of the effect of Iclusig on wound healing have 

been conducted. Based on the mechanism of action [see Clinical 
Pharmacology (12.1)], Iclusig could compromise wound healing. 
Serious gastrointestinal perforation (fistula) occurred in one patient 
38 days post-cholecystectomy.

  Interrupt Iclusig for at least 1 week prior to major surgery. The 
decision when to resume Iclusig after surgery should be based on 
clinical judgment of adequate wound healing. 

5.12  Embryo-Fetal Toxicity
  Iclusig can cause fetal harm when administered to a pregnant woman 

based on its mechanism of action and findings in animals. Ponatinib 
caused embryo-fetal toxicity in rats at exposures lower than human 
exposures at the recommended human dose. 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 
the fetus. Advise women to avoid pregnancy while taking Iclusig  
[see Use in Specific Populations (8.1)].

6  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 with rates in the clinical trials 
of another drug and may not reflect the rates observed in clinical 
practice.

  The following adverse reactions are discussed in greater detail in 
other sections of the prescribing information:

 •  Thrombosis and Thromboembolism [see Warnings and Precautions (5.1)]
 •  Hepatotoxicity [see Warnings and Precautions (5.2) and Dosage  

and Administration (2.3)] 
 •  Congestive Heart Failure [see Warnings and Precautions (5.3)]
 •  Hypertension [see Warnings and Precautions (5.4)]
 •  Pancreatitis [see Dosage and Administration (2.3) and Warnings  

and Precautions (5.5)]
 •  Hemorrhage [see Warnings and Precautions (5.6)]
 •  Fluid Retention [see Warnings and Precautions (5.7)]
 •  Cardiac Arrhythmias [see Warnings and Precautions (5.8)]
 •  Myelosuppression [see Dosage and Administration (2.2) and 

Warnings and Precautions (5.9)]
  The adverse reactions described in this section were identified in a 

single-arm, open-label, international, multicenter trial in 449 patients 
with CML or Ph+ ALL whose disease was considered to be resistant 
or intolerant to prior tyrosine kinase inhibitor (TKI) therapy including 
those with the BCR-ABL T315I mutation. All patients received a 
starting dose of 45 mg Iclusig once daily. At the time of analysis, the 
median duration of treatment with Iclusig was 337 days in patients 
with CP-CML, 362 days in patients with AP-CML, 89 days in patients 
with BP-CML, and 81 days in patients with Ph+ ALL. The median 
dose intensity was 37 mg, or 83%, of the expected 45 mg dose.

  Adverse reactions reported in more than 10% of all patients treated 
with Iclusig in this trial are presented in Table 4. Overall, the 
most common non-hematologic adverse reactions (≥ 20%) were 
hypertension, rash, abdominal pain, fatigue, headache, dry skin, 
constipation, arthralgia, nausea, and pyrexia. 

  The rates of treatment-emergent adverse events resulting in 
discontinuation were 13% in CP-CML, 11% in AP-CML, 15% in  
BP-CML, and 9% in Ph+ ALL. The most common adverse events  
that led to treatment discontinuation were thrombocytopenia (4%) 
and infections (1%).

WARNING: ARTERIAL THROMBOSIS and HEPATOTOXICITY

Arterial Thrombosis:  
•  Cardiovascular, cerebrovascular, and peripheral vascular 

thrombosis, including fatal myocardial infarction and stroke 
have occurred in Iclusig-treated patients. In clinical trials, 
serious arterial thrombosis occurred in 8% of Iclusig-treated 
patients. Interrupt and consider discontinuation of Iclusig in 
patients who develop arterial thrombotic events [see Dosage 
and Administration (2.3) and Warnings and Precautions (5.1)].

Hepatotoxicity:  
•  Hepatotoxicity, liver failure and death have occurred in Iclusig-

treated patients. Monitor hepatic function prior to and during 
treatment. Interrupt and then reduce or discontinue Iclusig 
for hepatotoxicity [see Dosage and Administration (2.3) and 
Warnings and Precautions (5.2)].

BRIEF SUMMARY
Iclusig (ponatinib)
Rx only
Please consult full Prescribing Information, including Boxed Warning, 
available at Iclusig.com.
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study was pathological complete re-
sponse (pCR).

Patients who received the combi-
nation of pertuzumab, trastuzumab, 
and docetaxel had a pCR rate of 45.8% 
(95% confidential interval [CI], 36.1-
55.7), a significant improvement over 

patients who received trastuzumab 
and docetaxel without pertuzumab, 
who had a pCR rate of 29% (95% CI, 
20.6 -38.5; P = .014). The pCR rates for 
the remaining 2 groups were 24% in 
those who received pertuzumab and 
docetaxel without trastuzumab (95% 

CI, 15.8-33.7), and 16.8% in patients 
who received pertuzumab and trastu-
zumab (95% CI, 10.3-25.3).The most 
common grade 3 or higher side effects 
observed in the 4 groups were neutro-
penia (61, 48, 1, and 52 patients in the 
4 groups, respectively), febrile neutro-

penia (8, 9, 0, and 7, respectively), and 
leukopenia (13, 5, 0, and 7, respective-
ly). The number of adverse events was 
similar in the 3 groups (A, B, and D) that 
received chemotherapy as part of their 
treatment regimen, with 15 to 20 seri-
ous adverse events per group in 10% to 
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1  INDICATIONS AND USAGE
  Iclusig™ (ponatinib) is indicated for the treatment of adult patients 

with chronic phase, accelerated phase, or blast phase chronic 
myeloid leukemia (CML) that is resistant or intolerant to prior tyrosine 
kinase inhibitor therapy or Philadelphia chromosome positive acute 
lymphoblastic leukemia (Ph+ ALL) that is resistant or intolerant to 
prior tyrosine kinase inhibitor therapy.

  This indication is based upon response rate [see Clinical Studies (14)].  
There are no trials verifying an improvement in disease-related 
symptoms or increased survival with Iclusig. 

4  CONTRAINDICATIONS
 None

5  WARNINGS AND PRECAUTIONS
5.1  Thrombosis and Thromboembolism
  Arterial Thrombosis

  Cardiovascular, cerebrovascular, and peripheral vascular thrombosis, 
including fatal myocardial infarction and stroke have occurred in 
Iclusig-treated patients. 

  Serious arterial thrombosis occurred in 8% (34/449) of Iclusig-
treated patients. Twenty-one patients required a revascularization 
procedure (16 patients with coronary revascularization, 4 patients 
with peripheral arterial revascularization, and 1 patient with 
cerebrovascular revascularization). Overall, fifty-one patients (11%) 
experienced an arterial thrombosis event of any grade. 

  Myocardial infarction or worsening coronary artery disease was the 
most common arterial thrombosis event and occurred in 21 patients 
(5%) of Iclusig-treated patients. Eleven of these patients developed 
congestive heart failure concurrent or subsequent to the myocardial 
ischemic event.

  Serious cerebrovascular events were reported in 2% (8/449) of 
Iclusig-treated patients. Two patients experienced hemorrhagic 
conversion of the initial ischemic event. Four patients developed 
stenosis of large arterial vessels of the brain (e.g., carotid, vertebral, 
middle cerebral artery). 

  Serious peripheral arterial events were reported in 2% (7/449) of 
Iclusig-treated patients. Three patients developed digital or distal 
extremity necrosis; 2 of these patients had diabetes mellitus and 
peripheral arterial disease and required amputations.

  Thirty of 34 Iclusig-treated patients who experienced a serious 
arterial thrombosis event had one or more cardiovascular risk 
factors (e.g., myocardial infarction, coronary artery disease, angina, 
stroke, transient ischemic attack, hypertension, diabetes mellitus, 
hyperlipidemia, and smoking). Patients with cardiovascular risk factors 
are at increased risk for arterial thrombosis with Iclusig. Interrupt and 
consider discontinuation of Iclusig in patients who develop arterial 
thrombotic events [see Dosage and Administration (2.3)].

 Venous Thromboembolism

  Venous thromboembolic events occurred in 3% of Iclusig-treated 
patients, including deep venous thrombosis (9 patients), pulmonary 
embolism (4 patients), and 1 case each of portal vein thrombosis, and 
retinal vein thrombosis. Consider dose modification or discontinuation  
of Iclusig in patients who develop serious venous thromboembolism 
[see Dosage and Administration (2.3)].

5.2 Hepatotoxicity
  Hepatotoxicity that has resulted in liver failure and death occurred 

in Iclusig-treated patients. Fulminant hepatic failure leading to death 
occurred in an Iclusig-treated patient within one week of starting 
Iclusig. Two additional fatal cases of acute liver failure also occurred. 
The fatal cases occurred in patients with BP-CML or Ph+ ALL. Severe 
hepatotoxicity occurred in all disease cohorts.

  The incidence of aspartate aminotransferase (AST) or alanine 
aminotransferase (ALT) elevation was 56% (all grades) and 8%  
(grade 3 or 4). Iclusig treatment may result in elevation in ALT, AST,  
or both. ALT or AST elevation was not reversed by the date of last 
follow-up in 5% of patients. 

  Monitor liver function tests at baseline, at least monthly or as clinically 
indicated. Interrupt, reduce or discontinue Iclusig as clinically indicated 
[see Dosage and Administration (2.3)]. 

5.3  Congestive Heart Failure 
  Twenty patients treated with Iclusig (4%) experienced serious 

congestive heart failure or left ventricular dysfunction, with 4 fatalities. 
Thirty-three patients treated with Iclusig (7%) experienced any grade 
of congestive heart failure or left ventricular dysfunction. Monitor 
patients for signs or symptoms consistent with congestive heart 
failure and treat as clinically indicated, including interruption of Iclusig. 
Consider discontinuation of Iclusig in patients who develop serious 
congestive heart failure [see Dosage and Administration (2.3)].

5.4 Hypertension 
   Eight patients treated with Iclusig (2%) experienced treatment-

emergent symptomatic hypertension as a serious adverse reaction, 
including hypertensive crisis. These patients required urgent clinical 
intervention for hypertension associated with confusion, headache, 
chest pain, or shortness of breath. 

  Treatment-emergent hypertension occurred in 67% of patients 
(300/449) [see Adverse Reactions (6)]. In patients with baseline 
systolic BP<140 mm Hg and baseline diastolic BP<90mm Hg, 78% 
(220/282) experienced treatment-emergent hypertension; 49% 
(139/282) developed Stage 1 hypertension (defined as systolic  
BP≥140 mm Hg or diastolic BP≥90 mm Hg) while 29% developed 
Stage 2 hypertension (defined as systolic BP≥160 mm Hg or diastolic 
BP≥100 mm Hg). In 131 patients with Stage 1 hypertension at 
baseline, 61% (80/131) developed Stage 2 hypertension. Monitor and 
manage blood pressure elevations.

5.5  Pancreatitis
  Clinical pancreatitis occurred in 6% (28/449) of patients (5% grade 

3) treated with Iclusig. Pancreatitis resulted in discontinuation or 
treatment interruption in 6% of patients (25/449). Twenty-two of 
the 28 cases of pancreatitis resolved within 2 weeks with dose 
interruption or reduction. The incidence of treatment-emergent lipase 
elevation was 41%. 

  Check serum lipase every 2 weeks for the first 2 months and then 
monthly thereafter or as clinically indicated. Consider additional  
serum lipase monitoring in patients with a history of pancreatitis 
or alcohol abuse. Dose interruption or reduction may be required. 
In cases where lipase elevations are accompanied by abdominal 
symptoms, interrupt treatment with Iclusig and evaluate patients for 
pancreatitis [see Dosage and Administration (2.3)]. Do not consider 
restarting Iclusig until patients have complete resolution of symptoms 
and lipase levels are less than 1.5 x ULN. 

5.6 Hemorrhage 
  Serious bleeding events, occurred in 5% (22/449) of patients treated 

with Iclusig, including fatalities. Hemorrhagic events occurred in 24% 
of patients. The incidence of serious bleeding events was higher in 
patients with AP-CML, BP-CML, and Ph+ ALL. Cerebral hemorrhage 
and gastrointestinal hemorrhage were the most commonly reported 
serious bleeding events. Most hemorrhagic events occurred in patients 
with grade 4 thrombocytopenia [see Warnings and Precautions (5.9)]. 
Interrupt Iclusig for serious or severe hemorrhage [see Dosage and 
Administration (2.3)].

5.7 Fluid Retention
  Fluid retention events judged as serious occurred in 3% (13/449) 

of patients treated with Iclusig. One instance of brain edema was 
fatal. Serious fluid retention events in more than 1 patient included: 
pericardial effusion (6/449, 1%), pleural effusion (5/449, 1%), and 
ascites (2/449, <1%). 

  In total, fluid retention occurred in 23% of the patients. The most 
common fluid retention events were peripheral edema (16%), pleural 
effusion (7%), and pericardial effusion (3%).

  Monitor patients for fluid retention and manage patients as clinically 
indicated. Interrupt, reduce, or discontinue Iclusig as clinically 
indicated [see Dosage and Administration (2.3)]. 

5.8  Cardiac Arrhythmias
  Symptomatic bradyarrhythmias that led to a requirement for 

pacemaker implantation occurred in 3 (1%) Iclusig-treated patients. 
The cardiac rhythms (1 case each) identified were complete heart 
block, sick sinus syndrome, and atrial fibrillation with bradycardia  
and pauses. Advise patients to report signs and symptoms suggestive  
of slow heart rate (fainting, dizziness, or chest pain). 

  Supraventricular tachyarrhythmias occurred in 25 (5%) Iclusig-treated  
patients. Atrial fibrillation was the most common supraventricular 
tachyarrhythmia and occurred in 20 patients. The other supraventricular  
tachyarrhythmias were atrial flutter (4 patients), supraventricular 
tachycardia (4 patients), and atrial tachycardia (1 patient). For 13 
patients, the event led to hospitalization. Advise patients to report 
signs and symptoms of rapid heart rate (palpitations, dizziness). 

5.9  Myelosuppression
  Severe (grade 3 or 4) myelosuppression occurred in 48% (215/449)  

of patients treated with Iclusig. The incidence of these events was 
greater in patients with accelerated phase CML (AP-CML), blast phase 
CML (BP-CML) and Ph+ ALL than in patients with chronic phase CML 
(CP-CML). Obtain complete blood counts every 2 weeks for the first 
3 months and then monthly or as clinically indicated, and adjust the 
dose as recommended [see Dosage and Administration (2.2)].

5.10  Tumor Lysis Syndrome
  Two patients (<1%) treated with Iclusig developed serious tumor lysis  

syndrome. Both cases occurred in patients with advanced CML. 
Hyperuricemia occurred in 7% (30/449) of patients, the majority had 
chronic phase CML (19 patients). Due to the potential for tumor lysis 
syndrome in patients with advanced disease (AP-CML, BP-CML,  
or Ph+ ALL), ensure adequate hydration and treat high uric acid levels 
prior to initiating therapy with Iclusig.

5.11  Compromised Wound Healing and Gastrointestinal Perforation
  No formal studies of the effect of Iclusig on wound healing have 

been conducted. Based on the mechanism of action [see Clinical 
Pharmacology (12.1)], Iclusig could compromise wound healing. 
Serious gastrointestinal perforation (fistula) occurred in one patient 
38 days post-cholecystectomy.

  Interrupt Iclusig for at least 1 week prior to major surgery. The 
decision when to resume Iclusig after surgery should be based on 
clinical judgment of adequate wound healing. 

5.12  Embryo-Fetal Toxicity
  Iclusig can cause fetal harm when administered to a pregnant woman 

based on its mechanism of action and findings in animals. Ponatinib 
caused embryo-fetal toxicity in rats at exposures lower than human 
exposures at the recommended human dose. 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 
the fetus. Advise women to avoid pregnancy while taking Iclusig  
[see Use in Specific Populations (8.1)].

6  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 with rates in the clinical trials 
of another drug and may not reflect the rates observed in clinical 
practice.

  The following adverse reactions are discussed in greater detail in 
other sections of the prescribing information:

 •  Thrombosis and Thromboembolism [see Warnings and Precautions (5.1)]
 •  Hepatotoxicity [see Warnings and Precautions (5.2) and Dosage  

and Administration (2.3)] 
 •  Congestive Heart Failure [see Warnings and Precautions (5.3)]
 •  Hypertension [see Warnings and Precautions (5.4)]
 •  Pancreatitis [see Dosage and Administration (2.3) and Warnings  

and Precautions (5.5)]
 •  Hemorrhage [see Warnings and Precautions (5.6)]
 •  Fluid Retention [see Warnings and Precautions (5.7)]
 •  Cardiac Arrhythmias [see Warnings and Precautions (5.8)]
 •  Myelosuppression [see Dosage and Administration (2.2) and 

Warnings and Precautions (5.9)]
  The adverse reactions described in this section were identified in a 

single-arm, open-label, international, multicenter trial in 449 patients 
with CML or Ph+ ALL whose disease was considered to be resistant 
or intolerant to prior tyrosine kinase inhibitor (TKI) therapy including 
those with the BCR-ABL T315I mutation. All patients received a 
starting dose of 45 mg Iclusig once daily. At the time of analysis, the 
median duration of treatment with Iclusig was 337 days in patients 
with CP-CML, 362 days in patients with AP-CML, 89 days in patients 
with BP-CML, and 81 days in patients with Ph+ ALL. The median 
dose intensity was 37 mg, or 83%, of the expected 45 mg dose.

  Adverse reactions reported in more than 10% of all patients treated 
with Iclusig in this trial are presented in Table 4. Overall, the 
most common non-hematologic adverse reactions (≥ 20%) were 
hypertension, rash, abdominal pain, fatigue, headache, dry skin, 
constipation, arthralgia, nausea, and pyrexia. 

  The rates of treatment-emergent adverse events resulting in 
discontinuation were 13% in CP-CML, 11% in AP-CML, 15% in  
BP-CML, and 9% in Ph+ ALL. The most common adverse events  
that led to treatment discontinuation were thrombocytopenia (4%) 
and infections (1%).

WARNING: ARTERIAL THROMBOSIS and HEPATOTOXICITY

Arterial Thrombosis:  
•  Cardiovascular, cerebrovascular, and peripheral vascular 

thrombosis, including fatal myocardial infarction and stroke 
have occurred in Iclusig-treated patients. In clinical trials, 
serious arterial thrombosis occurred in 8% of Iclusig-treated 
patients. Interrupt and consider discontinuation of Iclusig in 
patients who develop arterial thrombotic events [see Dosage 
and Administration (2.3) and Warnings and Precautions (5.1)].

Hepatotoxicity:  
•  Hepatotoxicity, liver failure and death have occurred in Iclusig-

treated patients. Monitor hepatic function prior to and during 
treatment. Interrupt and then reduce or discontinue Iclusig 
for hepatotoxicity [see Dosage and Administration (2.3) and 
Warnings and Precautions (5.2)].

BRIEF SUMMARY
Iclusig (ponatinib)
Rx only
Please consult full Prescribing Information, including Boxed Warning, 
available at Iclusig.com.
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17% of patients, but was much lower in 
group C, which did not receive chemo-
therapy (4 serious adverse events in 4% 
of patients).

The results of the TRYPHAENA trial 
were presented at the 2011 CTRC-AACR 
San Antonio Breast Cancer Sympo-

sium,2 and updated safety results were 
recently published in the journal An-
nals of Oncology. This study was a phase 
II, multicenter, open-label study that 
enrolled 225 patients with operable, lo-
cally advanced, or inflammatory breast 
cancer. Patients were randomized in 

a 1:1:1 ratio to receive 6 neoadjuvant 
cycles every 3 weeks. The first group, 
Arm A, received a regimen of 5-fluoro-
uracil, epirubicin, and cyclophospha-
mide (FEC) followed by docetaxel, with 
trastuzumab and pertuzumab given 
concurrently throughout the treat-

ment. Arm B received FEC followed by 
docetaxel plus trastuzumab and pertu-
zumab. Arm C received docetaxel and 
carboplatin plus trastuzumab and per-
tuzumab. After patients were treated 
with neoadjuvant therapy, they under-
went surgery and continued on trastu-
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Adverse drug reactions, reported using MedDRA and graded using NCI-CTC-AE v 4.0 (NCI Common Terminology 
Criteria for Adverse Events) for assessment of toxicity.

Treatment-emergent, all causality events

(a) derived from blood pressure (BP) measurement recorded monthly while on trial

(b) includes cardiac, central nervous system, and peripheral arterial ischemia

(c)  includes cardiac failure, cardiac failure congestive, cardiogenic shock, cardiopulmonary failure, ejection fraction 
decreased, pulmonary edema, right ventricular failure

(d) includes abdominal pain, abdominal pain upper, abdominal pain lower, abdominal discomfort

(e)  includes aphthous stomatitis, lip blister, mouth ulceration, oral mucosal eruption, oral pain, oropharyngeal pain, 
pharyngeal ulceration, stomatitis, tongue ulceration

(f)  includes gastric hemorrhage, gastric ulcer hemorrhage, hemorrhagic gastritis, gastrointestinal hemorrhage, 
hematemesis, hematochezia, hemorrhoidal hemorrhage, intra-abdominal hemorrhage, melena, rectal hemorrhage, 
and upper gastrointestinal hemorrhage

(g)  includes burning sensation, hyperesthesia, hypoesthesia, neuralgia, neuropathy peripheral, paresthesia, 
peripheral sensorimotor neuropathy, polyneuropathy

7 DRUG INTERACTIONS
  Based on in vitro studies ponatinib is a substrate of CYP3A4/5 and 

to a lesser extent CYP2C8 and CYP2D6. Ponatinib also inhibits the 
P-glycoprotein (P-gp), ATP-binding cassette G2 (ABCG2) [also known 
as BCRP], and bile salt export pump (BSEP) transporter systems in 
vitro [see Clinical Pharmacology (12.3)].

  Laboratory Abnormalities
  Myelosuppression was commonly reported in all patient populations.  

The frequency of grade 3 or 4 thrombocytopenia, neutropenia, and 
anemia was higher in patients with AP-CML, BP-CML, and Ph+ ALL 
than in patients with CP-CML (see Table 6). 

7.1 Drugs That Are Strong Inhibitors of CYP3A Enzymes

  In a drug interaction study in healthy volunteers, co-administration 
of Iclusig with ketoconazole increased plasma ponatinib AUC0-inf 

and Cmax by 78% and 47%, respectively [see Clinical Pharmacology 
(12.3)]. When administering Iclusig with strong CYP3A inhibitors (e.g., 
boceprevir, clarithromycin, conivaptan, grapefruit juice, indinavir, 
itraconazole, ketoconazole, lopinavir/ritonavir, nefazodone, nelfinavir, 
posaconazole, ritonavir, saquinavir, telaprevir, telithromycin, 
voriconazole), the recommended starting dose should be reduced 
to 30 mg once daily [see Dosage and Administration (2.1)]. Patients 
taking concomitant strong inhibitors may be at increased risk for 
adverse reactions [see Clinical Pharmacology (12.3)].

7.2  Drugs That Are Strong Inducers of CYP3A Enzymes
  Coadministration of Iclusig with strong CYP3A inducers was not 

evaluated in vitro or in a clinical trial; however, a reduction in 
ponatinib exposure is likely [see Clinical Pharmacology (12.3)]. 
Coadministration of strong CYP3A inducers (e.g., carbamazepine, 
phenytoin, rifampin, and St. John’s Wort) with Iclusig should be 
avoided unless the benefit outweighs the possible risk of ponatinib 
underexposure. Monitor patients for signs of reduced efficacy.

7.3  Drugs That Elevate Gastric pH
  Coadministration of Iclusig with drugs that elevate the gastric pH 

was not evaluated in a clinical trial. Based on the chemical properties 
of ponatinib, elevated gastric pH may reduce bioavailability and 
exposure [see Clinical Pharmacology (12.3)]. Coadministration of 
Iclusig with drugs that elevate the gastric pH (e.g., proton pump 
inhibitors, H2 blockers, or antacids) should be avoided unless the 
benefit outweighs the possible risk of ponatinib underexposure. 
Monitor patients for signs of reduced efficacy.

7.4  Drugs That Are Substrates of the P-gp or ABCG2 Transporter Systems
  In vitro studies demonstrate that Iclusig inhibits the P-gp and ABCG2  

[also known as BCRP] transporter systems. The effect of 
coadministration of Iclusig with sensitive substrates of the P-gp  
(e.g., aliskiren, ambrisentan, colchicine, dabigatran etexilate, digoxin,  
everolimus, fexofenadine, imatinib, lapatinib, maraviroc, nilotinib, 
posaconazole, ranolazine, saxagliptin, sirolimus, sitagliptin, tolvaptan, 
topotecan) and ABCG2 [also known as BCRP] (e.g., methotrexate, 
mitoxantrone, imatinib, irinotecan, lapatinib, rosuvastatin, 
sulfasalazine, topotecan) transporter systems on exposure of these 
substrates has not been evaluated in clinical studies. 

8 USE IN SPECIFIC POPULATIONS
8.1  Pregnancy 

Pregnancy Category D
  Risk Summary
  Based on its mechanism of action and findings in animals, Iclusig 

can cause fetal harm when administered to a pregnant woman. 
There are no adequate and well-controlled studies with Iclusig in 
pregnant women. Advise women to avoid becoming pregnant while 
taking Iclusig. 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.

 Animal Data
  Ponatinib was studied for effects on embryo-fetal development in pregnant  

rats given oral doses of 0.3, 1, and 3 mg/kg/day during organogenesis.  
At the maternally toxic dose of 3 mg/kg/day (equivalent to the AUC in  
patients receiving the recommended dose of 45 mg/day), ponatinib caused  
embryo-fetal toxicity as shown by increased resorptions, reduced body 
weight, external alterations, multiple soft tissue and skeletal alterations,  
and reduced ossification. Embryo-fetal toxicities also were observed at  
1 mg/kg/day (approximately 24% the AUC in patients receiving the 
recommended dose) and involved multiple fetal soft tissue and skeletal 
alterations, including reduced ossification.

8.3  Nursing Mothers

  It is unknown whether ponatinib 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 ponatinib, a decision  
should be made whether to discontinue nursing or to discontinue 
Iclusig, taking into account the importance of the drug to the mother.

8.4  Pediatric Use
  The safety and efficacy of Iclusig in patients less than 18 years of age 

have not been established.

8.5  Geriatric Use
  One hundred and fifty-five of 449 patients (35%) in the clinical trial 

of Iclusig were 65 years of age and over. In patients with CP-CML, 
patients of age ≥ 65 years had a lower major cytogenetic response 
rate (38%) as compared with patients < 65 years of age (64%).  
In patients with AP-CML, BP-CML, and Ph+ ALL, patients of age 
≥ 65 years had a higher major hematologic response rate (47%) 
as compared with patients < 65 years of age (40%). Patients of 
age ≥ 65 years may be more likely to experience adverse reactions 
including decreased platelet count, peripheral edema, increased 
lipase, dyspnea, asthenia, muscle spasms, and decreased appetite. 
In general, dose selection for an elderly patient should be cautious, 
reflecting the greater frequency of decreased hepatic, renal, or 
cardiac function, and of concomitant disease or other drug therapy.

8.6  Hepatic Impairment
  Iclusig has not been studied in patients with hepatic impairment. 

  As hepatic elimination is a major route of excretion for Iclusig, hepatic 
impairment may result in increased ponatinib exposure. Avoid Iclusig 
in patients with moderate to severe (Child-Pugh B or C) hepatic 
impairment unless the benefit outweighs the possible risk of ponatinib 
overexposure [see Clinical Pharmacology (12.3)]. Patients with 
moderate to severe hepatic impairment may be at increased risk for 
adverse reactions [see Clinical Pharmacology (12.3)].

8.7  Renal Impairment
  Iclusig has not been studied in patients with renal impairment. 

Although renal excretion is not a major route of ponatinib elimination, 
the potential for moderate or severe renal impairment to affect hepatic  
elimination has not been determined [see Clinical Pharmacology (12.3)].

10  OVERDOSAGE
  Overdoses with Iclusig were reported in clinical trials. One patient 

was accidentally administered the entire contents of a bottle of study 
medication via nasogastric tube. The investigator estimated that the 
patient received 540 mg of Iclusig. Two hours after the overdose, 
the patient had an uncorrected QT interval of 520 ms. Subsequent 
ECGs showed normal sinus rhythm with uncorrected QT intervals of 
480 and 400 ms. The patient died 9 days after the overdose from 
pneumonia and sepsis. Another patient accidentally self-administered 
165 mg on cycle 1 day 2. The patient experienced fatigue and non-
cardiac chest pain on day 3. Multiple doses of 90 mg per day for 
12 days in a patient resulted in pneumonia, systemic inflammatory 
response, atrial fibrillation, and a moderate pericardial effusion. 

  In the event of an overdose of Iclusig, stop Iclusig, observe the patient  
and provide appropriate supportive treatment.

  Manufactured for: 
ARIAD Pharmaceuticals, Inc. 
26 Landsdowne Street 
Cambridge, MA 02139-4234 
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Table 4: Adverse Reactions Occurring in >10% of Patients, Any Group
CP-CML
(N=270)

AP-CML
(N=85)

BP-CML
(N=62)

Ph+ ALL
(N=32)

System Organ Class Any 
Grade

(%)

CTCAE 
Grade 
3 / 4
(%)

Any 
Grade

(%)

CTCAE 
Grade 
3 / 4
(%)

Any 
Grade

(%)

CTCAE 
Grade 
3 / 4
(%)

Any 
Grade

(%)

CTCAE 
Grade 
3 / 4
(%)

Cardiac or Vascular disorders
Hypertension (a) 68 39 71 36 65 26 53 31
Arterial ischemia (b) 13 7 12 6 8 5 3 0
Cardiac Failure (c) 6 4 6 2 15 11 6 6

Gastrointestinal disorders
Abdominal pain (d) 49 10 40 8 34 6 44 6
Constipation 37 2 24 2 26 0 47 3
Nausea 23 1 27 0 32 2 22 0
Diarrhea 16 1 26 0 18 3 13 3
Vomiting 13 2 24 0 23 2 22 0
Oral mucositis (e) 10 1 15 1 23 0 9 3
GI hemorrhage (f) 2 <1 8 1 11 5 9 6

Blood and lymphatic system disorders
Febrile neutropenia 1 <1 4 4 11 11 25 25

Infections and infestations
Sepsis 1 1 5 5 8 8 22 22
Pneumonia 3 2 11 9 13 11 9 3
Urinary tract infection 7 1 12 1 0 0 9 0
Upper respiratory tract infection 11 1 8 0 11 2 0 0
Nasopharyngitis 9 0 12 0 3 0 3 0
Cellulitis 2 1 4 2 11 3 0 0

Nervous system disorders
Headache 39 3 28 0 31 3 25 0
Peripheral neuropathy (g) 13 2 8 0 8 0 6 0
Dizziness 11 0 5 0 5 0 3 0

Respiratory, thoracic, and mediastinal disorders
Pleural effusion 3 1 11 2 13 0 19 3
Cough 12 0 17 0 18 0 6 0
Dyspnea 11 2 15 2 21 7 6 0

Skin and subcutaneous tissue disorders
Rash and related conditions 54 5 48 8 39 5 34 6
Dry skin 39 2 27 1 24 2 25 0

Musculoskeletal and connective tissue disorders
Arthralgia 26 2 31 1 19 0 13 0
Myalgia 22 1 20 0 16 0 6 0
Pain in extremity 17 2 17 0 13 0 9 0
Back pain 15 1 11 2 16 2 13 0
Muscle spasms 12 0 5 0 5 0 13 0
Bone pain 12 <1 12 1 11 3 9 3

General disorders and administration site conditions
Fatigue or asthenia 39 3 36 6 35 5 31 3
Pyrexia 23 1 31 5 32 3 25 0
Edema, peripheral 13 <1 19 0 13 0 22 0
Pain 8 <1 7 0 16 3 6 3
Chills 7 0 11 0 13 2 9 0

Metabolism and nutrition disorders
Decreased appetite 8 <1 12 1 8 0 31 0

Investigations
Weight decreased 6 <1 7 0 5 0 13 0

Psychiatric disorders
Insomnia 7 0 12 0 8 0 9 0

*includes pericardial effusion, pleural effusion, and ascites

ANC=absolute neutrophil count, Hgb=hemoglobin, WBC=white blood cell count

*Reported using NCI-CTC-AE v 4.0

ALT=alanine aminotransferase, AST=aspartate aminotransferase.

*Graded using NCI-CTC-AE v 4.0

Table 5: Serious Adverse Reactions (SAR)
N (%)

Cardiovascular disorders
Arterial ischemic event
 Myocardial infarction or worsening coronary artery disease
 Stroke or TIA
 Peripheral arterial disease

34 (8%)
21 (5%)
8 (2%)
7 (2%)

Hemorrhage
 CNS hemorrhage
 Gastrointestinal hemorrhage

22 (4%)
10 (2%)
10 (2%)

Cardiac failure 20 (4%)
Effusions* 13 (3%)
Atrial fibrillation 11 (2%)
Venous thromboembolism 10 (2%)
Hypertension 8 (2%)

Gastrointestinal disorders
Pancreatitis 23 (5%)
Abdominal pain 17 (4%)

Blood and lymphatic system disorders
Febrile neutropenia 13 (3%)
Thrombocytopenia 13 (3%)
Anemia 12 (2%)

Infections 
Pneumonia 24 (4%)
Sepsis 11 (2%)

General
Pyrexia 14 (3%)

Table 6: Incidence of Clinically Relevant Grade 3/4* Hematologic Abnormalities
Laboratory Test CP-CML

(N=270)
(%)

AP-CML
(N=85)

(%)

BP-CML
(N=62)

(%)

Ph+ ALL
(N=32)

(%)
Hematology

Thrombocytopenia  
(platelet count decreased) 36 47 57 47

Neutropenia (ANC decreased) 24 51 55 63
Leukopenia (WBC decreased) 14 35 53 63
Anemia (Hgb decreased) 9 26 55 34
Lymphopenia 10 26 37 22

Table 7: Incidence of Clinically Relevant Non-Hematologic Laboratory Abnormalities
Laboratory Test Safety Population

N=449
Any Grade*

(%)
Grade 3/4

(%)
Liver function tests

ALT increased 53 8
AST increased 41 4
Alkaline phosphatase increased 37 2
Albumin decreased 28 1
Bilirubin increased 19 1

Pancreatic enzymes
Lipase increased 41 15
Amylase increased 3 <1

Chemistry
Glucose increased 58 6
Phosphorus decreased 57 8
Calcium decreased 52 1
Sodium decreased 29 5
Glucose decreased 24 0
Potassium decreased 16 2
Potassium increased 15 2
Sodium increased 10 <1
Bicarbonate decreased 11 <1
Creatinine increased 7 <1
Calcium increased 5 0
Triglycerides increased 3 <1

  Dose modifications (dose delays or dose reduction) due to adverse 
reactions occurred in 74% of the patients. The most common 
adverse reactions (≥5%) that led to dose modifications include 
thrombocytopenia (30%), neutropenia (13%), lipase increased (12%), 
rash (11%), abdominal pain (11%), pancreatitis (6%), and ALT, AST,  
or GGT increased (6%).



Regulatory Update

zumab until they completed 1 year of 
treatment. The study was not powered 
to compare the 3 study arms.

The study found that the pCR rates 
were 61.6% in the concurrent group (A), 
57.3% in the sequential group (B), and 
66.2% in the anthracycline-free arm 

(C). The most common severe adverse 
events (AEs) observed in the 3 arms 
were neutropenia (47.2%, 42.7%, and 
46.1%, in the 3 arms, respectively), leu-
kopenia (19.4%, 12.0%, and 11.8%), and 
febrile neutropenia (18.1%, 9.3%, and 
17.1%). Additional high AE rates ob-

served with the anthracycline-free arm 
included anemia (17.1%), thrombocy-
topenia (11.8%), and diarrhea (11.8%). 
While these studies served as the pri-
mary basis for the September 12 ODAC 
vote, a combination of other studies, 
including the results of the CLEOPATRA 

trial in the metastatic setting as well as 
evidence supporting the use of pCR as 
an end point, served as the basis for 
the overwhelmingly positive vote.

“We need to look at the totality of the 
evidence…and not just one study,” said 
Gary Lyman, MD, MPH, professor of 
Medicine and director of comparative 
effectiveness and outcomes research 
at Duke University School of Medicine 
and the Duke Comprehensive Cancer 
Center, and a temporary voting mem-
ber of ODAC. 

The ODAC members stressed to  
Genentech, the drug’s manufacturer, 
that they are very interested in the re-
sults of the APHINITY trial. If the per-
tuzumab regimen is approved by the 
FDA but the results of the APHINITY 
trial are negative, ODAC recommend-
ed that the company voluntarily with-
draw pertuzumab from the market for 
use in this neoadjuvant setting.

With many members of the public 
commenting on the life-changing ex-
periences they had with pertuzumab, 
and others commenting on the need 
for earlier treatment options, the com-
pany is viewing the September 12 deci-
sion as a positive step in the future of 
this drug.

“More than 6000 people in the Uni- 
ted States die of HER2-positive breast 
cancer each year,” said Hal Barron, MD, 
chief medical officer and head, Global 
Product Development. “The ODAC’s 
recommendation is a step toward 
bringing Perjeta to people with HER2-
positive, early-stage breast cancer, 
where treatment can potentially pre-
vent the disease from returning and 
spreading.”

references
1. Gianni L, Pienkowski T, Im Y-H, et al. Efficacy 
and safety of neoadjuvant pertuzumab and 
trastuzumab in women with locally advanced, 
inflammatory, or early HER2-positive breast 
cancer (NeoSphere): a randomized, multi-
center, open-label, phase 2 trial. Lancet Oncol. 
2012;13(1):25-32. 
2. Schneeweiss A, Chia S, Hickish T, et al. 
Neoadjuvant pertuzumab and trastuzumab 
concurrent or sequential with an anthracycline-
containing or concurrent with an anthracycline-
free standard regimen: a randomized phase 
II study (TRYPHAENA). 2011 CTRC-AACR San 
Antonio Breast Cancer Symposium; December 
6-10, 2011; San Antonio, Texas. Abstract S5-6.
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Adverse drug reactions, reported using MedDRA and graded using NCI-CTC-AE v 4.0 (NCI Common Terminology 
Criteria for Adverse Events) for assessment of toxicity.

Treatment-emergent, all causality events

(a) derived from blood pressure (BP) measurement recorded monthly while on trial

(b) includes cardiac, central nervous system, and peripheral arterial ischemia

(c)  includes cardiac failure, cardiac failure congestive, cardiogenic shock, cardiopulmonary failure, ejection fraction 
decreased, pulmonary edema, right ventricular failure

(d) includes abdominal pain, abdominal pain upper, abdominal pain lower, abdominal discomfort

(e)  includes aphthous stomatitis, lip blister, mouth ulceration, oral mucosal eruption, oral pain, oropharyngeal pain, 
pharyngeal ulceration, stomatitis, tongue ulceration

(f)  includes gastric hemorrhage, gastric ulcer hemorrhage, hemorrhagic gastritis, gastrointestinal hemorrhage, 
hematemesis, hematochezia, hemorrhoidal hemorrhage, intra-abdominal hemorrhage, melena, rectal hemorrhage, 
and upper gastrointestinal hemorrhage

(g)  includes burning sensation, hyperesthesia, hypoesthesia, neuralgia, neuropathy peripheral, paresthesia, 
peripheral sensorimotor neuropathy, polyneuropathy

7 DRUG INTERACTIONS
  Based on in vitro studies ponatinib is a substrate of CYP3A4/5 and 

to a lesser extent CYP2C8 and CYP2D6. Ponatinib also inhibits the 
P-glycoprotein (P-gp), ATP-binding cassette G2 (ABCG2) [also known 
as BCRP], and bile salt export pump (BSEP) transporter systems in 
vitro [see Clinical Pharmacology (12.3)].

  Laboratory Abnormalities
  Myelosuppression was commonly reported in all patient populations.  

The frequency of grade 3 or 4 thrombocytopenia, neutropenia, and 
anemia was higher in patients with AP-CML, BP-CML, and Ph+ ALL 
than in patients with CP-CML (see Table 6). 

7.1 Drugs That Are Strong Inhibitors of CYP3A Enzymes

  In a drug interaction study in healthy volunteers, co-administration 
of Iclusig with ketoconazole increased plasma ponatinib AUC0-inf 

and Cmax by 78% and 47%, respectively [see Clinical Pharmacology 
(12.3)]. When administering Iclusig with strong CYP3A inhibitors (e.g., 
boceprevir, clarithromycin, conivaptan, grapefruit juice, indinavir, 
itraconazole, ketoconazole, lopinavir/ritonavir, nefazodone, nelfinavir, 
posaconazole, ritonavir, saquinavir, telaprevir, telithromycin, 
voriconazole), the recommended starting dose should be reduced 
to 30 mg once daily [see Dosage and Administration (2.1)]. Patients 
taking concomitant strong inhibitors may be at increased risk for 
adverse reactions [see Clinical Pharmacology (12.3)].

7.2  Drugs That Are Strong Inducers of CYP3A Enzymes
  Coadministration of Iclusig with strong CYP3A inducers was not 

evaluated in vitro or in a clinical trial; however, a reduction in 
ponatinib exposure is likely [see Clinical Pharmacology (12.3)]. 
Coadministration of strong CYP3A inducers (e.g., carbamazepine, 
phenytoin, rifampin, and St. John’s Wort) with Iclusig should be 
avoided unless the benefit outweighs the possible risk of ponatinib 
underexposure. Monitor patients for signs of reduced efficacy.

7.3  Drugs That Elevate Gastric pH
  Coadministration of Iclusig with drugs that elevate the gastric pH 

was not evaluated in a clinical trial. Based on the chemical properties 
of ponatinib, elevated gastric pH may reduce bioavailability and 
exposure [see Clinical Pharmacology (12.3)]. Coadministration of 
Iclusig with drugs that elevate the gastric pH (e.g., proton pump 
inhibitors, H2 blockers, or antacids) should be avoided unless the 
benefit outweighs the possible risk of ponatinib underexposure. 
Monitor patients for signs of reduced efficacy.

7.4  Drugs That Are Substrates of the P-gp or ABCG2 Transporter Systems
  In vitro studies demonstrate that Iclusig inhibits the P-gp and ABCG2  

[also known as BCRP] transporter systems. The effect of 
coadministration of Iclusig with sensitive substrates of the P-gp  
(e.g., aliskiren, ambrisentan, colchicine, dabigatran etexilate, digoxin,  
everolimus, fexofenadine, imatinib, lapatinib, maraviroc, nilotinib, 
posaconazole, ranolazine, saxagliptin, sirolimus, sitagliptin, tolvaptan, 
topotecan) and ABCG2 [also known as BCRP] (e.g., methotrexate, 
mitoxantrone, imatinib, irinotecan, lapatinib, rosuvastatin, 
sulfasalazine, topotecan) transporter systems on exposure of these 
substrates has not been evaluated in clinical studies. 

8 USE IN SPECIFIC POPULATIONS
8.1  Pregnancy 

Pregnancy Category D
  Risk Summary
  Based on its mechanism of action and findings in animals, Iclusig 

can cause fetal harm when administered to a pregnant woman. 
There are no adequate and well-controlled studies with Iclusig in 
pregnant women. Advise women to avoid becoming pregnant while 
taking Iclusig. 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.

 Animal Data
  Ponatinib was studied for effects on embryo-fetal development in pregnant  

rats given oral doses of 0.3, 1, and 3 mg/kg/day during organogenesis.  
At the maternally toxic dose of 3 mg/kg/day (equivalent to the AUC in  
patients receiving the recommended dose of 45 mg/day), ponatinib caused  
embryo-fetal toxicity as shown by increased resorptions, reduced body 
weight, external alterations, multiple soft tissue and skeletal alterations,  
and reduced ossification. Embryo-fetal toxicities also were observed at  
1 mg/kg/day (approximately 24% the AUC in patients receiving the 
recommended dose) and involved multiple fetal soft tissue and skeletal 
alterations, including reduced ossification.

8.3  Nursing Mothers

  It is unknown whether ponatinib 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 ponatinib, a decision  
should be made whether to discontinue nursing or to discontinue 
Iclusig, taking into account the importance of the drug to the mother.

8.4  Pediatric Use
  The safety and efficacy of Iclusig in patients less than 18 years of age 

have not been established.

8.5  Geriatric Use
  One hundred and fifty-five of 449 patients (35%) in the clinical trial 

of Iclusig were 65 years of age and over. In patients with CP-CML, 
patients of age ≥ 65 years had a lower major cytogenetic response 
rate (38%) as compared with patients < 65 years of age (64%).  
In patients with AP-CML, BP-CML, and Ph+ ALL, patients of age 
≥ 65 years had a higher major hematologic response rate (47%) 
as compared with patients < 65 years of age (40%). Patients of 
age ≥ 65 years may be more likely to experience adverse reactions 
including decreased platelet count, peripheral edema, increased 
lipase, dyspnea, asthenia, muscle spasms, and decreased appetite. 
In general, dose selection for an elderly patient should be cautious, 
reflecting the greater frequency of decreased hepatic, renal, or 
cardiac function, and of concomitant disease or other drug therapy.

8.6  Hepatic Impairment
  Iclusig has not been studied in patients with hepatic impairment. 

  As hepatic elimination is a major route of excretion for Iclusig, hepatic 
impairment may result in increased ponatinib exposure. Avoid Iclusig 
in patients with moderate to severe (Child-Pugh B or C) hepatic 
impairment unless the benefit outweighs the possible risk of ponatinib 
overexposure [see Clinical Pharmacology (12.3)]. Patients with 
moderate to severe hepatic impairment may be at increased risk for 
adverse reactions [see Clinical Pharmacology (12.3)].

8.7  Renal Impairment
  Iclusig has not been studied in patients with renal impairment. 

Although renal excretion is not a major route of ponatinib elimination, 
the potential for moderate or severe renal impairment to affect hepatic  
elimination has not been determined [see Clinical Pharmacology (12.3)].

10  OVERDOSAGE
  Overdoses with Iclusig were reported in clinical trials. One patient 

was accidentally administered the entire contents of a bottle of study 
medication via nasogastric tube. The investigator estimated that the 
patient received 540 mg of Iclusig. Two hours after the overdose, 
the patient had an uncorrected QT interval of 520 ms. Subsequent 
ECGs showed normal sinus rhythm with uncorrected QT intervals of 
480 and 400 ms. The patient died 9 days after the overdose from 
pneumonia and sepsis. Another patient accidentally self-administered 
165 mg on cycle 1 day 2. The patient experienced fatigue and non-
cardiac chest pain on day 3. Multiple doses of 90 mg per day for 
12 days in a patient resulted in pneumonia, systemic inflammatory 
response, atrial fibrillation, and a moderate pericardial effusion. 

  In the event of an overdose of Iclusig, stop Iclusig, observe the patient  
and provide appropriate supportive treatment.

  Manufactured for: 
ARIAD Pharmaceuticals, Inc. 
26 Landsdowne Street 
Cambridge, MA 02139-4234 

 For information contact: 
  1-855-55-ARIAD (855-552-7423) 

medinfo@ariad.com

 PB/0713/0065/US

Table 4: Adverse Reactions Occurring in >10% of Patients, Any Group
CP-CML
(N=270)

AP-CML
(N=85)

BP-CML
(N=62)

Ph+ ALL
(N=32)

System Organ Class Any 
Grade

(%)

CTCAE 
Grade 
3 / 4
(%)

Any 
Grade

(%)

CTCAE 
Grade 
3 / 4
(%)

Any 
Grade

(%)

CTCAE 
Grade 
3 / 4
(%)

Any 
Grade

(%)

CTCAE 
Grade 
3 / 4
(%)

Cardiac or Vascular disorders
Hypertension (a) 68 39 71 36 65 26 53 31
Arterial ischemia (b) 13 7 12 6 8 5 3 0
Cardiac Failure (c) 6 4 6 2 15 11 6 6

Gastrointestinal disorders
Abdominal pain (d) 49 10 40 8 34 6 44 6
Constipation 37 2 24 2 26 0 47 3
Nausea 23 1 27 0 32 2 22 0
Diarrhea 16 1 26 0 18 3 13 3
Vomiting 13 2 24 0 23 2 22 0
Oral mucositis (e) 10 1 15 1 23 0 9 3
GI hemorrhage (f) 2 <1 8 1 11 5 9 6

Blood and lymphatic system disorders
Febrile neutropenia 1 <1 4 4 11 11 25 25

Infections and infestations
Sepsis 1 1 5 5 8 8 22 22
Pneumonia 3 2 11 9 13 11 9 3
Urinary tract infection 7 1 12 1 0 0 9 0
Upper respiratory tract infection 11 1 8 0 11 2 0 0
Nasopharyngitis 9 0 12 0 3 0 3 0
Cellulitis 2 1 4 2 11 3 0 0

Nervous system disorders
Headache 39 3 28 0 31 3 25 0
Peripheral neuropathy (g) 13 2 8 0 8 0 6 0
Dizziness 11 0 5 0 5 0 3 0

Respiratory, thoracic, and mediastinal disorders
Pleural effusion 3 1 11 2 13 0 19 3
Cough 12 0 17 0 18 0 6 0
Dyspnea 11 2 15 2 21 7 6 0

Skin and subcutaneous tissue disorders
Rash and related conditions 54 5 48 8 39 5 34 6
Dry skin 39 2 27 1 24 2 25 0

Musculoskeletal and connective tissue disorders
Arthralgia 26 2 31 1 19 0 13 0
Myalgia 22 1 20 0 16 0 6 0
Pain in extremity 17 2 17 0 13 0 9 0
Back pain 15 1 11 2 16 2 13 0
Muscle spasms 12 0 5 0 5 0 13 0
Bone pain 12 <1 12 1 11 3 9 3

General disorders and administration site conditions
Fatigue or asthenia 39 3 36 6 35 5 31 3
Pyrexia 23 1 31 5 32 3 25 0
Edema, peripheral 13 <1 19 0 13 0 22 0
Pain 8 <1 7 0 16 3 6 3
Chills 7 0 11 0 13 2 9 0

Metabolism and nutrition disorders
Decreased appetite 8 <1 12 1 8 0 31 0

Investigations
Weight decreased 6 <1 7 0 5 0 13 0

Psychiatric disorders
Insomnia 7 0 12 0 8 0 9 0

*includes pericardial effusion, pleural effusion, and ascites

ANC=absolute neutrophil count, Hgb=hemoglobin, WBC=white blood cell count

*Reported using NCI-CTC-AE v 4.0

ALT=alanine aminotransferase, AST=aspartate aminotransferase.

*Graded using NCI-CTC-AE v 4.0

Table 5: Serious Adverse Reactions (SAR)
N (%)

Cardiovascular disorders
Arterial ischemic event
 Myocardial infarction or worsening coronary artery disease
 Stroke or TIA
 Peripheral arterial disease

34 (8%)
21 (5%)
8 (2%)
7 (2%)

Hemorrhage
 CNS hemorrhage
 Gastrointestinal hemorrhage

22 (4%)
10 (2%)
10 (2%)

Cardiac failure 20 (4%)
Effusions* 13 (3%)
Atrial fibrillation 11 (2%)
Venous thromboembolism 10 (2%)
Hypertension 8 (2%)

Gastrointestinal disorders
Pancreatitis 23 (5%)
Abdominal pain 17 (4%)

Blood and lymphatic system disorders
Febrile neutropenia 13 (3%)
Thrombocytopenia 13 (3%)
Anemia 12 (2%)

Infections 
Pneumonia 24 (4%)
Sepsis 11 (2%)

General
Pyrexia 14 (3%)

Table 6: Incidence of Clinically Relevant Grade 3/4* Hematologic Abnormalities
Laboratory Test CP-CML

(N=270)
(%)

AP-CML
(N=85)

(%)

BP-CML
(N=62)

(%)

Ph+ ALL
(N=32)

(%)
Hematology

Thrombocytopenia  
(platelet count decreased) 36 47 57 47

Neutropenia (ANC decreased) 24 51 55 63
Leukopenia (WBC decreased) 14 35 53 63
Anemia (Hgb decreased) 9 26 55 34
Lymphopenia 10 26 37 22

Table 7: Incidence of Clinically Relevant Non-Hematologic Laboratory Abnormalities
Laboratory Test Safety Population

N=449
Any Grade*

(%)
Grade 3/4

(%)
Liver function tests

ALT increased 53 8
AST increased 41 4
Alkaline phosphatase increased 37 2
Albumin decreased 28 1
Bilirubin increased 19 1

Pancreatic enzymes
Lipase increased 41 15
Amylase increased 3 <1

Chemistry
Glucose increased 58 6
Phosphorus decreased 57 8
Calcium decreased 52 1
Sodium decreased 29 5
Glucose decreased 24 0
Potassium decreased 16 2
Potassium increased 15 2
Sodium increased 10 <1
Bicarbonate decreased 11 <1
Creatinine increased 7 <1
Calcium increased 5 0
Triglycerides increased 3 <1

  Dose modifications (dose delays or dose reduction) due to adverse 
reactions occurred in 74% of the patients. The most common 
adverse reactions (≥5%) that led to dose modifications include 
thrombocytopenia (30%), neutropenia (13%), lipase increased (12%), 
rash (11%), abdominal pain (11%), pancreatitis (6%), and ALT, AST,  
or GGT increased (6%).
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Volasertib Given Breakthrough Therapy Designation 
Silas Inman

The novel polo-like kinase 1 (PLK1) 
inhibitor volasertib in combina-
tion with low-dose cytarabine 

(LDAC) received a breakthrough thera-
py designation September 17 from the 
US Food and Drug Administration (FDA) 
for its potential as a treatment for pa-
tients with untreated acute myeloid 
leukemia (AML) who are ineligible for 
intensive remission induction therapy.

PLKs function as important regula-
tors of the cell cycle and are involved 
in the activation of cyclin-dependent 
kinases and maintenance of genomic 
stability. In preclinical evidence explor-
ing the PLK family, PLK1 was identified 
as holding the most potential for tar-
geted cancer therapies, since it is com-
monly overexpressed in many tumor 

types. As an antimitotic target, PLK1, 
which is only expressed in dividing 
cells, plays an essential role through-
out many stages of mitosis. As an 
antagonist of PLK1, the first-in-class 
agent volasertib is thought to induce 
mitotic arrest and apoptosis in cancer 
cells.

The FDA’s breakthrough therapy des-
ignation will help expedite Boehringer 
Ingelheim’s development of volasertib. 
The program is intended to potentially 
speed up the review process for treat-
ments for serious or life-threatening 
conditions. This relatively new desig-
nation provides similar benefits to the 
FDA’s fast-track designation, although 
the 2 are separate programs. Unlike the 
fast-track designation, a breakthrough 

therapy must demonstrate preliminary 
clinical evidence and represent a sub-
stantial improvement over available 
therapies.

“This FDA breakthrough therapy 
designation provides Boehringer Ingel-
heim the opportunity to engage in an 
ongoing dialogue with the FDA to help 
expedite the development of volaser-
tib as a potential treatment option for 
these patients with AML,” said Sabine 
Luik, MD, the senior vice president of 
Medicine & Regulatory Affairs and the 
US regional medical director for Boeh-
ringer Ingelheim Pharmaceuticals, Inc, 
in a statement issued by the company.

The breakthrough therapy designa-
tion was granted based on results from 
a phase II study presented at the 2012 

Melanoma Combination Granted Priority Review 
Designation by FDA
Christina Izzo

l ast month, the US Food and Drug 
Administration (FDA) granted 
Priority Review to dabrafenib 

(Tafinlar) and trametinib (Mekinist) as 
a combination treatment for patients 
with unresectable or metastatic mela-
noma with a BRAFV600E/K mutation.

According to a September 16 state-
ment from the drugs’ manufacturer, 
GlaxoSmithKline, the FDA has set tar-
get dates in early January 2014 to re-
view the trametinib and dabrafenib 
supplements. The drugs were approved 
simultaneously as single agents earlier 
this year.

Each drug treats melanoma through 
a different mechanism of action. Dab-
rafenib is a BRAF inhibitor approved to 
treat patients who express the BRAFV600E 
mutation, while trametinib, a MEK 1/2 
inhibitor, is approved to treat patients 
with either the BRAFV600E or BRAFV600K 
mutation. Both drugs act on the RAS 
kinase pathway, dabrafenib at an ear-
lier point than trametinib. A patient 
will typically develop resistance to 
dabrafenib monotherapy after about 5 
to 7 months. The addition of trametinib 
helps overcome the tumor’s resistance 

mechanism, allowing for a more dura-
ble response to treatment

The Priority Review was granted 
based on the results of a randomized 
phase I/II study that compared com-
bination therapy with dabrafenib and 
trametinib with dabrafenib monother-
apy in adult patients with BRAFV600E/K 
mutation-positive metastatic mela-
noma.

According to the study that was 
published in the New England Journal 
of Medicine, progression-free survival 
(PFS), response rate, and duration of 
response favored the combination of 
dabrafenib and trametinib compared 
with single agent dabrafenib for pa-
tients with BRAFV600E/K–positive meta-
static melanoma.1

The phase II study randomized 162 
patients with BRAFV600E/K–positive 
metastatic melanoma to 1 of 3 treat-
ment arms: monotherapy with dab-
rafenib at 150 mg/BID; combination of 
dabrafenib at 150 mg/BID plus 1 mg of 
once-daily trametinib; or concurrent 
full doses of both drugs (dabrafenib at 
150 mg/BID; once-daily trametinib at 2 
mg). The median PFS for patients who 

received the full-dose combination 
was 9.4 months, as compared with 5.8 
months with dabrafenib monotherapy 
(hazard ratio for progression or death, 
0.39; 95% confidence interval, 0.25 to 
0.62; P <.001).

Side effects associated with MEK in-
hibitors, including peripheral edema, 
hypertension, decreased cardiac ejec-
tion fraction, and ocular events, had a 
higher occurrence in the combination 
therapy, while side effects associated 
with BRAF inhibitors of hyperprolif-
erative skin lesions occurred less fre-
quently in the combination group com-
pared with the monotherapy group. 

In February 2013, the global phase III 
COMBI-AD study began, aiming to ana-
lyze the combination of dabrafenib and 
trametinib as adjuvant therapy for pa-
tients with melanoma.

The study will evaluate whether the 
combination of agents can delay or 
prevent the recurrence of melanoma 
(Relapse Free Survival) in patients with 
Stage IIIa, IIIb, or IIIc BRAFV600E/K muta-
tion-positive melanoma that has been 
completely removed by surgery. The 
study will also evaluate the safety pro-

file of the dabrafenib-trametinib com-
bination in this treatment setting.

“The patients included in this trial 
are at high risk of their melanoma re-
turning after surgery and there are cur-
rently few treatment options to reduce 
this risk,” Rafael Amado, MD, head of 
Oncology Research and Development 
for GlaxoSmithKline, said in a state-
ment when the trial was announced. 
“Given the efficacy and safety findings 
observed with combined dabrafenib-
trametinib treatment in the metastatic 
setting, we are investigating whether 
the combination administered after 
surgery can help these patients live 
longer without melanoma recurrence.”

There are 2 additional phase III stud-
ies ongoing, aimed to evaluate the com-
bination of dabrafenib and trametinib 
for patients with metastatic BRAFV600 
melanoma.

reference
1. Flaherty KT, Infante JR, Daud A, et al. Com-
bined BRAF and MEK inhibition in melanoma 
with BRAF V600 mutations. N Engl J Med. 2012; 
367:1694-1703. doi:10.1056/NEJMoa1210093

Unlike the fast-
track designation, a 

breakthrough therapy 
must demonstrate 

preliminary 
clinical evidence 

and represent 
a substantial 

improvement over 
available therapies. 
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Ofatumumab Receives Breakthrough Therapy 
Designation for Earlier Use in CLL
Ben Leach

The monoclonal antibody ofatu-
mumab (Arzerra) has received 
breakthrough therapy designa-

tion from the US Food and Drug Ad-
ministration (FDA) that could allow 
for earlier use in patients with chronic 
lymphocytic leukemia (CLL), accord-
ing to a joint announcement released 
by GlaxoSmithKline and Genmab, who 
have a co-development and commer-
cialization agreement for distributing 
the drug.

In 2009, ofatumumab was approved 
for the treatment of CLL that can no 
longer be controlled by other forms 
of chemotherapy. This breakthrough 
therapy designation is for patients 
who have not received prior treatment 
and are inappropriate for fludarabine-
based therapy.

The breakthrough therapy designa-
tion comes on the heels of positive 
phase III data for ofatumumab that 
were announced in May. In this study, 
447 with previously untreated CLL 
were randomized to receive either ofa-
tumumab in combination with chlo-

rambucil or chlorambucil alone. The 
study found that patients in the ofatu-
mumab experienced a median progres-
sion-free survival of 22.4 months com-
pared with 13.1 months in the control 
arm (hazard ratio [HR] = 0.57; P <.001). 
The study met its primary endpoint, 
and there were no unexpected safety 
findings. Full results for the study have 
been submitted for presentation at the 
2013 American Society of Hematology 
(ASH) Annual Meeting and Exposition, 
taking place in December in New Or-
leans, Louisiana.

Ofatumumab is a human monoclo-
nal antibody that targets the CD20 pro-
tein, which is expressed on the surface 
of both normal and malignant B-cells. 
This mechanism of action allows for 
a greater response from the immune 
system against these cancerous cells.

“We are exceedingly proud to re-
ceive the breakthrough therapy desig-
nation, the second this year for GSK,” 
said Kathy Rouan, PhD, vice president 
and head of biopharmaceutical devel-
opment at GlaxoSmithKline, in a state-

ment. “This FDA program is intended to 
expedite not just the development but 
also the review of drugs for serious or 
life-threatening con- 
ditions. We are active-
ly working on our sub-
mission and look for-
ward to the enhanced 
regulatory interaction 
allowed for break-
through therapies.”

Breakthrough thera-
py designation can be 
assigned to drugs that 
appear to be superior 
to existing treatments 
for life-threatening 
conditions. Drugs that 
receive this designa-
tion are allowed an 
expedited review pro-
cess, aided by more 
meetings between the FDA and the 
manufacturer during the development 
process, as well as requiring fewer pa-
tients for clinical trials and less time 
needed to conduct these trials. Ofa-

tumumab is still eligible for fast-track 
designation, accelerated approval, and 
priority review, if GlaxoSmithKline and 

Genmab decide that 
they want to pursue 
any of these other 
designations.

“Both of Genmab’s 
lead products, ofa-
tumumab and dara-
tumumab, have now 
been granted break-
through therapy des-
ignations from the 
FDA,” said Jan van de 
Winkel, PhD, chief ex-
ecutive officer of Gen-
mab, in a statement. 
“This designation for 
ofatumumab reflects 
Genmab’s mission to 
create differentiated 

products aimed at improving the lives 
of patients suffering from debilitating 
diseases and for whom existing treat-
ments are inadequate.”

Jan van de Winkel, PhD

American Society of Hematology an-
nual meeting. In this study, patients 
with previously untreated AML who 
were ineligible for intensive treatment 
were randomized to receive either in-
travenous volasertib in combination 
with LDAC or LDAC alone. Preliminary 
results from the trial demonstrated 
significant improvement in the pri-
mary end point of objective response 
(measured as complete remission (CR) 
or CR with incomplete blood count re-
covery (CRi). Additionally, a trend was 
observed in favor of the combination 
for the secondary end point of event-
free survival (EFS).1

In the study, 87 patients were ran-
domized in a 1:1 ratio to receive volas-
ertib plus LDAC (n = 42) or LDAC alone 
(n = 45). Treatment was repeated every 
4 weeks until progression for a median 
of 2 cycles. The maximum tolerated 
dose for volasertib of 350 mg was ad-
ministered on days 1 and 15 and LDAC 
was administered at 20 mg twice daily 
subcutaneously on days 1 to 10. The 
median age for patients in the trial was 
between 75 and 76 years.

At the time of the analysis, 31% of 
patients receiving the combination 
achieved a CR or CRi compared with 
11.1% in the control arm (odds ratio 
3.59; 95% CI, 1.15-11.18]; P = .0277). The 
median time to remission in the vola-
sertib arm was 71 days compared with 
69 days in the control arm.

A trend toward an advantage in EFS 
was observed in the volasertib arm, 
with a median EFS of 169 days com-
pared with 69 days for patients who re-
ceived LDAC alone (hazard ratio [HR] = 
.61; 95% CI, 0.35 - 1.05; P = .0725). At the 
time of the analysis, the secondary end 
point of overall survival was not yet 
available, since only 2 patients had ex-
perienced recurrence or death. In total, 
the remission duration with the com-
bination was 53 to 407 days compared 
with 32 to 282 days with LDAC alone.

Adverse events were more frequent 
with the combination of volasertib and 
LDAC and were in line with those ex-
pected with the agent’s myelosuppres-
sive mechanism of action. However, 
early death rates were similar between 
the 2 arms at 30, 60, and 90 days.

The most common all-grade events 
observed in patients who received vola-
sertib combination were febrile neutro-
penia (50%), constipation (45.2%), nau-
sea (40.5%), and anemia (40.5%). The 
most common events observed in the 
LDAC arm were nausea (33.3%), anemia 
(28.9%), pyrexia (28.9%), constipation 
(26.7%), asthenia (26.7%), and diarrhea 
(26.7%) in the LDAC arm. In all, 95.2% of 
patients experienced grade 3 or higher 
events with the combination compared 
with 68.9% with LDAC alone.

Following the presentation of these 
findings, a phase III confirmatory anal-
ysis was initiated in January 2013. In 
this study, labeled POLO-AML-2, volas-
ertib plus LDAC is being compared with 
LDAC and placebo as a treatment spe-
cifically for patients 65 years or older 
with previously untreated AML who 
are ineligible for intensive remission 
induction therapy. The trial is currently 
enrolling patients with the first patient 
entering the trial in February 2013. 

In addition to volasertib, Boehrin- 
ger Ingelheim is investigating several 
agents in phase III clinical trials for 

a variety of diseases, including non-
small cell lung cancer (NSCLC), breast 
cancer, ovarian cancer, and head and 
neck cancer. In July 2013, the compa-
ny received its first oncology approval 
for afatinib as a treatment for patients 
with EGFR-mutant advanced NSCLC.

“Volasertib is one of many investiga-
tional compounds in Boehringer Ingel-
heim’s growing oncology pipeline and 
is an example of our commitment to 
exploring treatment approaches with 
the goal of improving patient out-
comes,” Luik said in a release. 

reference
1. Maertens J, Lübbert M, Fiedler W, et al. Phase 
I/II study of volasertib (BI 6727), an intravenous 
polo-like kinase (PLK) inhibitor, in patients with 
acute myeloid leukemia (AML): results from the 
randomized phase II part for volasertib in com-
bination with low-dose cytarabine (LDAC) versus 
LDAC monotherapy in patients with previously 
untreated AML ineligible for intensive treatment. 
Presented at: 54th American Society of Hematol-
ogy Annual Meeting and Exposition; Dec 8-11, 
2012; Atlanta, Georgia. Abstract 411.
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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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First Generic Version of 
Capecitabine Gains FDA 
Approval 
Silas Inman

The FDA has approved the first ge-
neric formulation of capecitabine 
(Xeloda), an oral chemotherapeu-

tic that is currently approved to treat 
patients with metastatic colorectal 
cancer (mCRC) and metastatic breast 
cancer (MBC).

Genentech manufactures capecita- 
bine, which became the first approved 
oral chemotherapy in 1998. The generic 
version of capecitabine will be mar-
keted by Teva Pharmaceuticals USA at 
150 and 500 mg doses. 
According to the FDA, 
on average, the cost of 
a generic drug is 80% 
to 85% lower than the 
brand name equiva-
lent, amounting to 
billions of dollars 
saved on prescription 
drugs each year.

The patent for 
capecitabine is set to 
expire on December 
14, 2013. The global 
sales for the agent 
have continued to rise 
since its approval. It is 
considered a “block-
buster” drug, a dis-
tinction reserved for 
treatments that generate more than $1 
billion in annual revenue. To date, a ge-
neric version of the drug has not been 
made available.

“Generic drugs are important options 
that allow greater access to healthcare 
for all Americans,” said Kathleen Uhl, 
MD, the acting director of the Office of 
Generic Drugs in the FDA’s Center for 
Drug Evaluation and Research. “This 
medication is widely used by people 
living with cancer, so it is important 
to have access to affordable treatment 
options.

“Since its initial approval in MBC, 
capecitabine has become widely uti-
lized in several settings. The drug is 
most well known for its use in com-

bination strategies, specifically in 
HER2-positive MBC, where it is com-
monly administered along with lapa-
tinib (Tykerb). As a single-agent, 
capecitabine has demonstrated effi-
cacy as a first-line therapy for patients 
with mCRC, following complete resec-
tion of the primary tumor when fluo-
ropyrimidine therapy is preferred, and 
as a treatment for patients with HER2-
negative MBC following prior treat-
ment with anthracyclines and taxanes.

Even though the 
drug has been widely 
available for more 
than a decade, investi-
gators are continuing 
to assess the drug’s 
efficacy in multiple 
ongoing clinical trials. 
As of today’s approv-
al, the chemotherapy 
is being examined 
in combination or 
as a single-agent in 
over 300 open stud-
ies across a variety of 
diseases. Although the 
drug is not specifically 
FDA approved for oth-
er indications outside 
of breast cancer and 

colorectal cancer, capecitabine is wide-
ly used as a treatment for patients with 
gastric cancer in the first-line setting 
and in combination with oxaliplatin 
for patients with stage II to IIIb disease.

The standard schedule for capecita- 
bine is 8 cycles of 1250 mg/m2 ad-
ministered orally twice daily for 2 
weeks followed by 1 week of rest. The 
most common adverse reactions with 
capecitabine are diarrhea, hand-and-
foot syndrome, nausea, and vomit-
ing. Additionally, the medication has 
a boxed warning regarding an adverse 
capecitabine and anticoagulant inter-
action. EBO

Kathleen Uhl, MD

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.
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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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Regulatory Update

Safety Concerns Halt Ponatinib Development
Silas Inman

Positive Idelalisib Data End Late-Stage CLL Trial
Silas Inman

The FDA has placed a partial hold 
on the clinical development of 
the BCR-ABL inhibitor ponatinib 

(Iclusig) as it investigates the high oc-
currence of arterial thrombosis in pa-
tients treated with the drug. As part of 
this hold, new patient enrollment into 
all clinical trials investigating ponatinib 
has been stopped.

Ponatinib was granted accelerated 
approval in December 2012 at a 45-mg 
daily dose for patients with chronic my-
eloid leukemia (CML) or Philadelphia 
chromosome–positive acute lympho-
blastic leukemia (Ph+ALL). This appro- 
val was based on data from the phase 
II PACE trial that enrolled patients who 
were resistant or intolerant to dasatinib 
or nilotinib, or harbored a T315I muta-
tion.

A Boxed Warning was included in the 
approval, based on the development of 
arterial thrombosis in 8% of patients 
and hepatotoxicity in the trial. However, 
at an FDA-required median 24-month 
planned follow-up, the rate of arterial 
thrombosis had increased to 11.8% in 
patients treated with ponatinib, war-
ranting the pause in patient enrollment.

Ariad Pharmaceuticals, Inc, the com-
pany developing ponatinib, is seeking 
the approval of dose modification from 
the FDA, in order to resume its ongoing 
clinical development program. Addi-
tionally, the company is consulting with 
the FDA on needed adjustments to the 
drug’s prescribing information to reflect 
the newly discovered increase in toxic-
ity.

“We believe that the actions we are 
taking will help us ensure the most ap-
propriate and safe use of Iclusig. With 
2 years of follow-up, we have learned 
a great deal about both the efficacy 

and safety of Iclusig in patients with 
Philadelphia-positive leukemias,” stat-
ed Harvey J. Berger, MD, chairman and 
chief executive officer of Ariad.

The PACE trial was a single-arm in-
vestigation of 449 patients, of which 

444 were eligible for efficacy analysis. 
The primary end point for patients with 
chronic-phase (CP)-CML (n = 267) was 
major cytogenetic response (MCyR). 
The primary end point was major he-
matologic response (MaHR) for patients 
with accelerated-phase (AP)-CML (n = 
83), blast-phase (BP)-CML (n = 62), and 
Ph+ALL (n = 32).

Ponatinib was approved based on a 
10-month analysis of the PACE trial that 
found that treatment with ponatinib 
demonstrated a 54% MCyR rate in pa-
tients with CP-CML. Specifically, 70% of 
the 64 patients with the BCR-ABL T315I 
mutation achieved MCyR. The MaHR 
rate was 52% in patients with AP-CML, 

31% in patients with BP-CML, and 41% 
in patients with Ph+ ALL.

At this early follow-up, the median 
duration of MCyR for patients with CP-
CML had not yet been reached. The me-
dian duration of MaHR was 9.5 months 

in patients with AP-CML, 4.7 months in 
patients with BP-CML, and 3.2 months 
in patients with Ph+ ALL.

At the 24-month follow-up, the PACE 
trial data demonstrated continued ef-
ficacy, even following dose reductions. 
Overall, 190 patients with CP-CML re-
ceived a reduced dose of either 30 mg 
or 15 mg. Despite this reduction, 90% 
of patients who achieved MCyR main-
tained this response for a median of 19 
months. Furthermore, Ariad noted in a 
release, for the 35 patients reduced to a 
15-mg dose, 94% maintained a MCyR.

The most common adverse events 
were thrombocytopenia, rash, and dry 
skin. The most common serious ad-

verse event was pancreatitis, which led 
to 1 patient discontinuing the drug. At 
24 months, serious venous occlusion 
occurred in 2.9% of ponatinib-treated 
patients, compared with 2.2% when the 
drug was approved. In total, all types of 

arterial and venous-
related adverse events 
occurred in approxi-
mately 20% of pona-
tinib-treated patients.

“We are focused 
first and foremost on  
the needs of cancer 
patients—to have new 
medicines that pro-
vide both safe and ef-
fective treatment of 
their malignancies. 
Our unwavering com-
mitment to patients 
has led us to promptly 
take the steps we have 
outlined,” Berger said 
in a statement.

To support the ac-
celerated approval of 

ponatinib, the phase III EPIC trial was 
initiated to compare 45 mg ponatinib 
with imatinib for patients with newly 
diagnosed CML. As a result of the new 
safety findings, Ariad, in collaboration 
with a data monitoring committee, is 
proposing that the daily dose of pona-
tinib be adjusted to 30 mg daily in this 
trial. However, if patients have already 
achieved a major molecular response 
(MMR), the dose will be further reduced 
to 15 mg daily. Additionally, the com-
pany announced, the eligibility criteria 
for all ponatinib clinical trials will be 
modified to exclude patients with prior 
arterial thrombosis that has resulted in 
heart attack or stroke. EBO

a phase III study of the PI3K-delta 
inhibitor idelalisib in combina-
tion with rituximab (Rituxan) 

has been stopped early following a 
positive interim analysis, according to 
a statement from Gilead Sciences, Inc, 

the company developing the drug an-
nounced October 10.

The randomized trial, labeled Study 
116, investigated the combination as a 
treatment for chemotherapy-ineligible 
patients with previously treated chron-

ic lymphocytic leukemia (CLL). The de-
cision to stop the trial early followed a 
recommendation from an independent 
data monitoring committee that found 
a highly statistically significant prolon-
gation in the primary end point of pro-

gression-free survival (PFS). As a result 
of the stoppage, patients on the control 
arm receiving rituximab plus placebo 
are now eligible for treatment with ide-
lalisib in an extension study.

Idelalisib is a first-in-class selective 
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Harvey J. Berger, MD

“We are focused first and 
foremost on the needs of cancer 
patients—to have new medicines 
that provide both safe and 
effective treatment of their 
malignancies. Our unwavering 
commitment to patients has led 
us to promptly take the steps we 
have outlined.”



In treating multiple myeloma

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 $1,544 per 3.5-mg vial as of July 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. Fatal events have occurred with 
intrathecal administration of VELCADE.

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.

Indication and Important safety Information for VELCADE® (bortezomib) 
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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. Fatal events have occurred with 
intrathecal administration of VELCADE.

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.

ADVERSE EVENT DATA: 
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 sensory neuropathy (3% each) in the intravenous 
treatment group.

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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PI3K-delta inhibitor. This mechanism 
of action is thought to be effective in 
B-cell malignancies due to the role of 
PI3K-delta in the activation, prolifera-
tion, and survival of B cells. Prior to 
the phase III investi-
gation, the treatment 
was explored in ear-
ly-stage trials, which 
seemed to confirm 
this rationale.

“This is the first 
phase III study to re-
port positive results 
for a new class of tar-
geted therapies that 
inhibit B-cell receptor 
signaling as a major 
component of their 
mechanism of action, 
an important area of 
focus in the develop-
ment of chemother-
apy-free regimens in 
CLL and other B-cell 
malignancies,” said 
Norbert W. Bischofberger, PhD, the ex-
ecutive vice president of research and 
development and chief scientific offi-
cer at Gilead, in the statement.

The phase III study enrolled a total 
of 220 patients, approximately 20 pa-
tients more than expected. All patients 
enrolled on the trial had previously 
treated recurrent CLL with measurable 
lymphadenopathy. Patients in the trial 
were randomized in a 1:1 ratio to re-
ceive idelalisib at a 150-mg dose twice 
daily in combination with intravenous 
rituximab at an initial dose of 375 mg/
m2 followed by 500 mg/m2 or rituximab 
and placebo. Patients who progressed 
were eligible to receive idelalisib ther-
apy in a double-blind extension study. 
Data from the interim analysis are like-
ly to be presented later this year.

“Given the significant unmet medi-
cal need in CLL, particularly in this 
population of patients who are not 
fit for chemotherapy, we are pleased 
that idelalisib has shown a clinically 
meaningful benefit for patients,” said 
Bischofberger in a statement.

The phase III study was launched on 
the basis of results from a phase I trial 
examining the combination of idelal-
isib with rituximab and/or bendamus-
tine for patients with previously treat-
ed CLL. Results from this analysis were 
presented at the 2012 meeting of the 
American Society of Hematology.

In that study, 19 patients who had 
received a median of 2 prior therapies 
took idelalisib at 150 mg twice daily in 

combination with weekly rituximab 
at 375 mg/m2. In the intent-to-treat to 
population, the overall response rate 
(ORR) was 78%. Moreover, the 1-year 
PFS rate was 74%, and 84% of patients 

experienced a lymph node response 
(shrinkage ≥50%) resulting in marked 
reductions in lymphadenopathy.

The highest level of response in this 
trial was experienced with the com-
bination of idelalisib, rituximab, and 
bendamustine (Treanda). This portion 
of the trial contained 15 patients and 
found an ORR of 87%, a 1-year PFS rate 
of 87%, and lymph node response in 
87% of patients. A randomized phase 
III study examining the combination 
of idelalisib, rituximab, and bendamus-
tine is recruiting patients with previ-

ously treated CLL (NCT01569295).
The early stop of the phase III trial 

indicates a promising treatment with 
the potential for regulatory approval. 
However, controversy exists in medi-

cal research regarding stopping ran-
domized clinical trials early based on 
evidence of benefit. In many cases, 
evidence suggests that trials that stop 
early overestimate treatment effects. 

Moreover, an analysis published in BMJ 
in 2012 found that large overestimates 
of benefits were common when less 
than 200 events were analyzed.

Most recently, a large phase III trial 
analyzing abiraterone acetate for men 
with metastatic castration-resistant 
prostate cancer before chemotherapy 
fell under scrutiny after the trial was 
halted early following an interim anal-
ysis. As a result of this early unblind-
ing, many questioned the authenticity 
of the survival advantage experienced 
in the trial, since statistical signifi-

cance had not been met. Despite this, 
the US Food and Drug Administration 
(FDA) approved abiraterone based on 
results from this study.

In its announcement, Gilead stated 

that it has informed the FDA of its de-
cision to stop the trial. The company is 
engaged in conversations regarding a 
potential regulatory filing for idelalisib 
in CLL. In September 2013, Gilead sub-
mitted a New Drug Application to the 
FDA for approval of idelalisib for the 
treatment of patients with indolent non-
Hodgkin’s lymphoma (iNHL).

That submission was based on data 
from a single-arm, open-label phase 
II study of 125 patients with iNHL who 
were refractory to rituximab and alkyl-
ating-agent-containing chemotherapy. 
In an interim analysis of this study, 
single-agent idelalisib achieved an ORR 
of 53.6%, with a median duration of re-
sponse of 11.9 months. Additionally, me-
dian PFS was 11.4 months with lymph 
node shrinkage experienced in 89% of 
patients.

In addition to previously treated pa-
tients with CLL and iNHL, idelalisib plus 
rituximab has demonstrated promising 
results in treatment-naïve patients with 
CLL, according to results from a phase 
II trial that was presented at the 2013 
ASCO Annual Meeting.

In that study, patients who were ≥65 
years old with previously untreated CLL 
or small lymphocytic lymphoma re-
ceived idelalisib at 150 mg BID combined 
with weekly rituximab at 375 mg/m2. At 
a 24-month analysis, the combination 
was found to be highly active in treat-
ment-naïve elderly patients. The trial 
found a Kaplan-Meier estimated PFS 
benefit of 93%. Moreover, the combina-
tion achieved a complete response rate 
of 19% and an ORR of 97%.

At the time of the 
presentation, the lead  
author, Susan M. 
O’Brien, MD, said, “The 
high overall response 
rate and durable dis-
ease control observed 
in this phase II study 
suggest that idelalisib 
in combination with 
rituximab could be-
come an important 
therapeutic option for 
CLL patients new to 
treatment.” O’Brien is 
the Ashbel Smith Pro-
fessor of Medicine in 
the Department of Leu-
kemia at the University 

of Texas MD Anderson Cancer Center in 
Houston and was a principal investiga-
tor of the phase II study. EBO
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Norbert W. Bischofberger, PhD

Susan M. O’Brien, MD

“This is the first phase III study 
to report positive results for a 
new class of targeted therapies 
that inhibit B-cell receptor 
signaling as a major component 
of their mechanism of action, an 
important area of focus in the 
development of chemotherapy-free 
regimens in CLL and other B-cell 
malignancies.”

“The high overall response rate 
and durable disease control 
observed in this phase II study 
suggest that idelalisib in 
combination with rituximab 
could become an important 
therapeutic option for CLL 
patients new to treatment.”
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