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Surabhi Dangi-Garimella, PhDThe fragmented nature of the healthcare system in the United States is all too 

familiar. Lack of coordination between the various providers can impede the 
quality and efficiency of care, and at the same time elevate the overall cost of 

treatment. The loser in this process is the patient, who might end up paying more 
without experiencing improvements in quality. 

The patient-centered medical home (PCMH) was developed to mend this dis-
jointed delivery of primary healthcare. When it comes to oncology care, the Oncol-
ogy Medical Home (OMH) replaces PCMH, although with the same concept that the 
physician—in this case, an oncologist—performs the role of a coordinator who is 
in charge of the patient’s overall healthcare. Although cancer becomes the focal 
point, all other comorbidities also need to be addressed.

Why OMH? 
The complex and specialized care that is critical for an oncology patient can prove 

On July 31, 2014, the FDA announced a draft guidance for 
regulating laboratory-developed tests (LDTs), which in-
clude many genetic tests, based on the level of risk they 

carry to a patient. I was pleased to hear of this decision and had, 
in fact, called on the Obama Administration to do exactly that. 
These tests play a pivotal role in patient care, and it is critical 
that they be safe and effective. 

Protecting Americans’ health and genetic information has 
been a central mission of mine during my career in Congress. As 
a microbiologist, I was well aware of the enormous medical po-
tential of the Human Genome Project when it began in 1990. As a 
member of Congress with years of experience working in health 
policy, I also understood the potential for abuse this advancement could present. 
When the era of personalized medicine was just around the corner, I wanted to 
make sure everyone would have the same opportunity to benefit from this incred-
ible tool without fear of losing their jobs or their healthcare. 

In 1995, I introduced the Genetic Information and Nondiscrimination Act (GINA) 
to protect all Americans from any employment or health insurance discrimination 
based on their genes. I hoped that for the first time, science and policy would go 
hand-in-hand and the law’s protections would be in place by the time the human 
genome was sequenced. The latter happened in the year 2000, but GINA was not 
signed into law by President Bush until 2008, after almost 14 years of advocacy and 

A recent report, the result of a col-
laboration among the National 
Cancer Institute (NCI), the CDC, 

and the North American Association 
of Central Cancer Registries, estimated 
that 15,780 children and adolescents 
through age 19 years will be diagnosed 
with cancer in 2014, of whom 1960 will 
not survive. That 1 in 285 children will 
be diagnosed with cancer before they 
reach 20 years of age is a devastating 
statistic.1 

According to the National Compre-
hensive Cancer Network (NCCN), only 
about 10% of 15- to 19-year-old pa-
tients, and 1% to 2% of 20- to 39-year-
old patients, enroll in clinical trials 
(CTs) in the United States. This is in 
stark contrast to the statistics observed 
in young children: more than 90% of 
children <15 years of age diagnosed 
with cancer participate in CTs.2  

This could be the primary reason 
for the lack of improvement observed 
in cure rates in adolescent and young 
adult (AYA) oncology patients (15 to 
39 years of age) compared with very 
young patients.3 AYAs, especially those 
transitioning into adulthood, are over-
looked in cancer CTs, and are increas-
ingly being recognized as a neglected 
population that should be accounted 
for by researchers.

Recent Updates on Trial Enrollment 
Several studies have examined the 
deficit of adolescents in trials and 
identified various factors that influ-
ence recruitment patterns. A survey 
conducted by the NCI revealed that 
between 1997 and 2003, NCI-sponsored 
trials recruited only about half of the 
adolescents as patients <15 years of 
age, and this was observed to be a 
global phenomenon.4 Several reasons 
were identified as possible causes of 
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In treating multiple myeloma

What is the value of 
VELCADE® (bortezomib)?
▼ Overall survival advantage
▼ Defi ned 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 $1585 per 3.5-mg vial as of July 2014

    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 effi cacy 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 prespecifi ed interim analysis 
(median follow-up 16.3 months), VELCADE+MP resulted in signifi cantly 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 modifi cation

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

Please see full Prescribing Information for VELCADE at 
VELCADEHCP.com.

VELCADE, MILLENNIUM and  are registered trademarks of Millennium 
Pharmaceuticals, Inc. Other trademarks are property of their respective owners.
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A granular look at the CDC thyroid cancer 
incidence data by county, shows that 13 of 
the top 18 counties—among 7 states with the 
highest incidence —are in the contiguous states 
of New Jersey, New York, and Pennsylvania.

“Breast cancers are made up of a mixture 
of cells. As a result, the recurrence may 
not exactly be like the primary tumor 
and may represent a subset of cells that 
disseminated. So we sometimes see tumors 
that were HER2-negative initially show 
evidence of HER2 at recurrence. The majority 
of recurrences—about 85%—are same as 
primary.” 

   —Patricia Ganz, MD

Clinton presented draft language on 
the relationships between dietary 
patterns and 4 major cancers 
that account for half of the cancer 
incidence in the United States: 
lung cancer, prostate cancer in 
men, breast cancer in women, and 
colorectal cancer.

Steven Clinton, 
MD, PhD
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EDITORIAL MISSION

To present policy makers, payers, and providers  
with the clinical, pharmacoeconomic, and regulatory 
information they need to improve efficiency and  
outcomes in cancer care.

Welcome to this issue of Evidence-Based Oncology, which covers a broad gamut of topics that are creating 
ripples in oncology care, both clinically and in terms of policy.

The growing field of molecular diagnostics took a major turn this summer when the FDA announced 
plans to improve guidelines for companion diagnostics and increase oversight for laboratory-developed tests 
(LDTs). This announcement, which is steeped in a promise of quality, value, and reliability, generated excitement in 
the field and among members of Congress, including Representative Louise Slaughter, D-NY. In her commentary, 
which appears on SP420, she emphasizes the need to 
regulate all laboratory tests, because “an unreliable 
test could be extremely dangerous: a false positive 
may lead a woman to have her ovaries removed un-
necessarily, and a false negative could be fatal.”

With therapies and drug delivery systems being 
constantly improved, the discussion of care in cancer 
today has steered toward quality, value, and account-
ability. These are the foundations for the Oncology 
Medical Home (OMH), an initiative by the Communi-
ty Oncology Alliance (COA). With a medical home for 
cancer patients, the COA aims to accomplish coor-
dinated care, with the oncologist functioning as the 
point of care for all of the patient’s healthcare needs. 
The goal: efficient, patient-centered care that also 
saves cost. In subsequent issues of EBO, we’ll gain ad-
ditional insight into the functioning of the OMH.

Another cover article addresses concerns about 
the dearth of teens in oncology clinical trials. A few 
recent studies have investigated this situation, and 
some of the primary causes identified include the overlapping age criteria of trials, cancer type, lack of geo-
graphic accessibility to a trial, and inadequate insurance coverage. Gregory Reaman, associate director of the 
FDA’s Office of Hematology and Oncology Products, told EBO: “The lack of communication between medical 
oncologists and pediatric oncologists has been an issue. Adult oncologists may not be familiar with some of the 
diseases that adolescents have, and so the patient may not have access to trials for these cancers, which are 
usually conducted by pediatric oncologists.” We get a glimpse into the efforts under way to improve recruitment, 
including some of the provisions of the Affordable Care Act.

In recent years, reports have identified a growing incidence of thyroid cancer, especially among women. The 
flip side of the argument, though, is whether improved diagnosis is responsible for the statistics. However, evi-
dence provided by the CDC suggests the presence of “hot spots” in the New York–New Jersey–Pennsylvania belt, 
which correspond with the location of nuclear reactors. We examine some of this evidence to understand the 
dynamic landscape of the disease.

Please visit www.ajmc.com for additional information on upcoming events, and be sure to join us for our third 
annual live meeting, Patient-Centered Oncology Care, to be held November 13-14, 2014, in Baltimore, where we 
will welcome keynote speakers Peter P. Yu, MD, of ASCO, and Burton VanderLaan, MD, of Priority Health. As al-
ways, thank you for reading.

Sincerely, 

Brian Haug
President, The American Journal of Managed Care

Opinions expressed by authors, contributors, and advertisers are their own and not necessarily those of Clinical Care Targeted Communications, LLC, d/b/a Managed Care & Healthcare Communica-
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“The lack of communication 
between medical oncologists and 

pediatric oncologists has been 
an issue. Adult oncologists may 
not be familiar with some of the 
diseases that adolescents have, 

and so the patient may not have 
access to trials for these cancers, 
which are usually conducted by 

pediatric oncologists.” 
—Gregory Reaman, MD
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Commentary

Patient-Contributed Tumor Genetics Data: A Pathway 
to Better Drug Development?
Yair Benita, PhD; Barbara Marino, PhD; Aman Bhandari, PhD; Roni Zeiger, MD; and Sachin H. Jain, MD, MBA

As the knowledge of tumor genet-
ics becomes more sophisticated, 
we continue to further stratify 

cancer into subtypes. Leukemia, for ex-
ample, was defined as a single disease 
in the 1950s, and today it is comprised 
of more than 70 distinct pathologies. 
A major treatment challenge is to de-
velop and produce drugs for disease 
subtypes that are poorly defined clini-
cally. To address these challenges, com-
panion diagnostic devices have been 
codeveloped and comarketed with 
drugs. However, developing compan-
ion diagnostics has several associated 
challenges related to cost, access to 
samples, and clinical trial recruitment. 
Below, we describe these challenges 
and report on survey data that suggest 
a pronounced willingness of patients to 
share tumor genetics data with phar-
maceutical companies to make their 
contribution to the acceleration of drug 
development.

The Challenge of Companion 
Diagnostics
In 2011, the FDA issued a guidance 
document for the co-development of 
companion diagnostics,1 and later in 
2012, a draft guidance document on 
enrichment strategies for clinical tri-
als.2 These documents recommend 
that companion diagnostic assays be 
analytically and clinically validated 
prior to phase 3 trials. Effectively, this 

recommendation means that diagnos-
tic assays need to be developed as early 
as phase 1 and be in use for phase 1b 
and phase 2 trials. 

Many challenges exist for the code-
velopment of diagnostics,3 and as we 
pursued the codevelopment of bio-
markers for oncology programs at 
Merck, we assessed the cost of the dual 
process. The cost of developing a sim-
ple clinical assay is at least $1 million, 
but can be as high as $4 million for a 
complex assay such as the TP53 Am-
plichip.4 It would subsequently cost an 
additional $1200 to $1500 to analyze a 
single sample.

These costs may appear insignificant 
in comparison with the high overall 
costs associated with drug develop-
ment. However, they pose significant 
challenges for executing clinical trials, 
especially for low-prevalence biomark-
ers. A biomarker with a 10% prevalence 
would require testing 200 eligible pa-
tients with available tumor biopsies to 
enroll 20 patients. For trials evaluating 
crizotinib, Pfizer had to assess 20 to 
25 eligible lung cancer patients to en-
roll 1. In practice, the company prob-
ably examined more than 1600 patient 
samples to run the crizotinib trial that 
finally enrolled 82 patients.5 While such 
an effort can be justified in retrospect, 
similar efforts for all drugs going into 
phase 1b or 2 can be difficult to jus-
tify, since most drugs fail early in the 

pipeline due to safety or efficacy issues. 
Thus, biomarker codevelopment leads 
to a significant increase in the cost of 
drug development.

The Expected Solution
Molecular diagnostics have grown in 
sophistication through advancements 
in clinical next-generation sequencing 
(NGS). This technology offers the possi-
bility of capturing all genetic alterations 
in a single assay and may eventually 
obviate the need for additional genetic 
diagnostic assays. Leading cancer hos-
pitals already offer their patients exon 
sequencing of 100 to 300 genes. Com-
panies like Foundation Medicine of-
fer NGS services to patients and have 
reported delivering clinical results to 
3752 patients in 2013. However, the FDA 
has been cautious about adopting NGS-
based biomarkers since there are no ac-
cepted standards for data generation, 
validation, and computational analysis. 
Hence, pharmaceutical companies are 
not yet using NGS as a replacement for 
companion diagnostics.

Alternative Model
To address the challenges and costs 
associated with developing compan-
ion diagnostics, we suggest an alterna-
tive model, based on a collaboration 
between patients and pharmaceutical 
researchers. Instead of developing clin-
ical-grade assays early in the pipeline, 
pharmaceutical companies could offer 
to sponsor the NGS costs of patients 
who are otherwise eligible for one of 
their clinical trials. The results—owned 
by the patient—could be shared with 
the sponsors in a deidentified form, for 
research purposes only. 

Patients would stand to gain with 
this approach. The number of trials in 
which they could likely enroll would 
no longer be limited by the amount of 
available tumor sample. In addition, 
they could receive valuable informa-
tion that would enable them to make 

an informed decision when choosing 
to participate in a clinical trial. Finally, 
this approach reduces the out-of-pock-
et costs for patients. While privacy con-
cerns exist and need to be addressed, 
results from our survey below suggest 
they may be significantly outweighed 
by perceived advantages.

For pharmaceutical companies, this 
approach might seem expensive since 
the current NGS cost is in the range of 
$5000 to $6000 per patient. However, 
given the cost of assay development, it 
would result in significant cost savings. 
In addition, knowledge generated from 
this effort would be extremely valu-
able—providing molecular information 
on tumors that do not respond to stan-
dards of care—since patients looking 
for clinical trials represent the unmet 
need. Finally, additional data would be 
available for retrospective analysis of 
clinical trials. 

The Patient Perspective
To better understand patients’ perspec-
tives on this potential approach, Merck 
collaborated with Smart Patients, an 
online community of cancer patients 
and caregivers. The staffs of Merck and 
Smart Patients designed a survey that 
was administered by Smart Patients, 
and the results were deidentified prior 
to being shared with Merck.

We first assessed the prevalence of 
tumor NGS within the existing patient 
population. Of the 92 cancer patients 
who answered the survey, 18% (17 pa-
tients) had previously had their tumor 
sequenced. Of these 17 patients, 9 of 13 
reported that the results helped them 
make treatment decisions; 4 did not re-
spond. For 8 of those 13 patients who 
responded, the results helped in identi-
fying clinical trials in which they could 
participate. More than 70% of the pa-
tients who had not had their tumor se-
quenced cited lack of awareness about 
this option. Eight percent of patients 
did not think sequencing data would be 

Author Affiliations: Merck and Company (YB, BM, AB); Smart Patients, Inc, 
(RZ); Merck and Company (SHJ); Harvard Medical School, Boston, MA (SHJ); 

Boston VA Medical Center, MA (SHJ). 

Address correspondence to: Sachin H. Jain, MD, MBA, 33 Avenue Louis 
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Many challenges exist for the co-
development of diagnostics, and as we 

pursued the codevelopment of biomarkers 
for oncology programs at Merck, we 

assessed the cost of the dual process. The 
cost of developing a simple clinical assay is 

at least $1 million, but can be as high as 
$4 million for a complex assay such as the 

TP53 Amplichip. It would subsequently cost 
an additional $1200 to $1500 to analyze a 

single sample.
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useful, while the remaining patients indi-
cated financial or technical reasons. 

We then asked patients who had not 
had NGS done on their tumor if they 
would be willing to share the results of the 
sequencing with a pharmaceutical com-
pany for research purposes, in exchange 
for sponsoring the costs of the assay. An 
overwhelming 63 of 64 patients respond-
ed “Yes.” Even the majority of patients 
who had already had NGS responded 
that they would be willing to share their 
results. Finally, patients discussed their 
perception of benefits and concerns with 
this approach on the Smart Patients con-
versation platform. Most cited progress in 
research as the main benefit, while some 
patients were worried the information 
might be used against them by insurance 

companies to deny future coverage or by 
pharmaceutical companies to deny par-
ticipation in clinical trials. These concerns 
need to be addressed by better educating 
patients on these issues and by more vis-
ible, regulation-driven patient protection. 

Conclusion
As genetic testing and study become in-
creasingly important to our understand-
ing of cancer, researchers will need to 
develop scalable approaches to obtaining 
genetic information from patient tumors 
to accelerate and improve drug develop-
ment. Our data suggest that patients may 
be willing to contribute data for these pur-
poses if the cost of testing were covered. 
An important caveat of these results is 
that the Smart Patients survey population 

is biased toward patients who are more 
engaged and knowledgeable about their 
own disease. Nonetheless, the opportu-
nity is real. It will be up to pharmaceutical 
researchers, regulators, patient advocacy 
organizations, and patients themselves, to 
collaborate and make the most of it. EBO
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Thyroid Cancer: Increased Incidence or Improved 
Diagnosis?
Sejal Saraiya, PharmD

Each year approximately 63,000 
individuals in the United States 
will be told that they have thy-

roid cancer. This places thyroid cancer 
among the top 10 most common can-
cers based on incidence in the United 
States. It will continue to move up that 
list, being the fastest rising cancer di-
agnosis in the United States, the most 
significant reason being increased de-
tection.1 However, thyroid cancer is not 
in the spotlight to the same extent as 
other cancers that are associated with 
a larger number of fatalities.

The story of thyroid cancer over the 
past few decades is an interesting one. 
Several different theories attempt to 
explain the overall increased incidence 
of thyroid cancer, as well as why its in-
cidence has been increasing at a rela-
tively faster pace in certain parts of the 
country.

With the number of thyroid cancer 
diagnoses increasing, healthcare pro-
fessionals need to have a keen under-
standing of thyroid cancer and its dif-
ferent subtypes. There are 4 main types 
of malignant thyroid tumors, a major-
ity of which are differentiated cancers. 
Papillary thyroid cancer has the highest 
incidence, with roughly 8 out of 10 thy-
roid cancers being papillary in nature. 
These cancers often grow very slowly 
and normally reside in just 1 lobe of 

the thyroid gland, but they can spread 
to the lymph nodes in the neck. With a 
high potential for cure, papillary can-
cers are rarely fatal. The second most 
common subtype is follicular thyroid 
cancer, accounting for 10% of thyroid 
cancer diagnoses. Normally localized 
to the thyroid, follicular thyroid cancer 
can metastasize to other organs such 
as the lungs or bones. Two rare forms 
of thyroid cancer include medullary 
thyroid cancer and anaplastic thyroid 
cancer, which make up 4% and 2% of 
thyroid cancer diagnoses, respectively.2 

Incidence
Evaluation of SEER data between 1973-
2002 indicated that thyroid cancer di-
agnosis rates have been on the rise.3 
In the United States, rates increased 
by 5.4% per year in men and by 6.5% 
per year in women between 2006 and 
2010.1 While several other developed 
nations, such as Scotland, France, and 
Canada, have seen similar increases,4-6 
the debate persists: is the increasing 
incidence in cancer rates real, or is it 
a consequence of increased diagnostic 
scrutiny made possible by tools and 
techniques developed over the past 
few decades?3,7 The argument that 
the rising incidence is reflective of in-
creased detection, as opposed to an in-
crease in true occurrences, has merit. 

In fact, thyroid cancer has been a com-
mon autopsy finding for over 50 years.8 
The 2 main diagnostic techniques that 
have given rise to the increased detec-
tion of thyroid cancer prior to autopsy 

are ultrasonography and fine-needle 
aspiration. Both techniques allow for 
the diagnosis of a much smaller tumor 
size. A 2006 study found that smaller 
papillary cancers had the largest in-

Figure 1. Incidence Rates† for New Jersey, 2006-2010. 
Thyroid Cancer: All Races (includes Hispanic), Both Sexes, All Ages

Created by statecancerprofiles.cancer.gov on 09/02/2014 4:35 pm.
State Cancer Registries may provide more current or more local data.
Data presented on the State Cancer Profiles web site may differ from statistics reported by the State Cancer Registries (for more information).
†Incidence rates (cases per 100,000 population per year) are age-adjusted to the 2000 US standard population (19 age groups: <1, 1-4, 5-9,..., 
80-84, 85+). Rates calculated using SEER* Stat. Population counts for denominators are based on Census populations as modified by NCI. The 
1969-2011 United States Population Data File is used for SEER and NPCR incidence rates.
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crease in incidence among the other 
types of thyroid cancers. The incidence 
of thyroid cancer increased from 3.6 
per 100,000 in 1973 to 8.7 per 100,000 
in 2002, a statistically significant 2.4-
fold increase. During the same period, 
the rate of papillary cancer increased 
from 2.7 to 7.7 per 100,000—a 2.9-fold 
increase. Of the 4 main histologies of 
thyroid cancer, papillary cancer was 
the only subtype which had a signifi-
cant change in the rate of incidence. 
Since 1988, almost half of the papillary 
thyroid cancer tumors identified have 
been 1 cm or less in size, and almost 
90% were 2 cm or less.3 These small 
sizes would prevent the majority of 
physicians from diagnosing through 
palpation, leading many to go unno-
ticed without the newer diagnostic 
techniques. If the incidence of thyroid 
cancer were truly increasing, one could 
expect that the rate of mortality asso-
ciated with thyroid cancer would also 
be increasing. However, the mortal-
ity from thyroid cancer has remained 
stable. In both 1975 and 2009, thyroid 
cancer–specific mortality was approxi-
mately 0.5 deaths per 100,000 persons.9 

Diagnosis Rate
A way to strengthen the argument 

of “overdiagnosis” in thyroid cancer, 
meaning the identification of a dis-
ease that would not cause symptoms 
or death to a patient if left undetected, 
would be to look at how increased ac-
cess to care influences the diagnosis 
rate. Upon examining 2 cohorts of pa-
tients with differing health insurance 
access—those 65 years and older, who 
have near-universal health insurance 
coverage, and those under 65 years 
of age, who have varying rates of ac-
cess—it was observed that those with 
universal access had higher papillary 
thyroid cancer rates.9 An obvious as-
sumption is that increased age could 
influence the rate of thyroid cancer de-
velopment; however, before 1990, the 
incidence rate of papillary thyroid can-
cer among people 65 years and older (4 
to 6 per 100,000) was only marginally 
higher than that of patients who were 
not of Medicare-eligible age (2 to 5 per 
100,000). Since the early 1990s, the in-
cidence rates have diverged; in 2009, 
Medicare patients had an incidence of 
18.5 per 100,000 compared with an inci-
dence of 11.6 per 100,000 in the under-
65-years-old cohort.9 Despite the logic 
behind the “overdiagnosis” theory and 
that there is simply an apparent in-
crease in cancer rate, there is still rea-
son to suspect an environmental influ-
ence, as there are “hot spots” around 
the country that have a higher thyroid 
cancer incidence.7 

“Hot Spot” Locations, and Proximity 
to Nuclear Assets
An analysis of data from the CDC, 
which contains information on state 
thyroid cancer incidence for 45 states 

and the District of Columbia, reveals 
distinct areas of the country with much 
higher rates of thyroid cancer than oth-
ers. Of the 7 states with the highest 
incidence, 5 are located in the North-

eastern United States. These states, in 
decreasing order of incidence rate, are 
Pennsylvania, Massachusetts, New Jer-
sey, Connecticut, and Rhode Island.  A 
more granular look at incidence data 
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Figure 2. Incidence Rates† for Pennsylvania, 2006-2010. Thyroid 
Cancer: All Races (includes Hispanic), Both Sexes, All Ages
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Created by statecancerprofiles.cancer.gov on 09/02/2014 4:33 pm.
State Cancer Registries may provide more current or more local data.
Data presented on the State Cancer Profiles web site may differ from statistics reported by the State Cancer Registries (for more 
information).
†Incidence rates (cases per 100,000 population per year) are age-adjusted to the 2000 US standard population (19 age groups: <1, 1-4, 
5-9,..., 80-84, 85+). Rates are for invasive cancer only (except for bladder which is invasive and in situ) or unless otherwise specified. Rates 
calculated using SEER* Stat. Population counts for denominators are based on Census populations as modified by NCI. The 1969-2011 US 
Population Data Filed is used for SEER and NPCR incidence rates.
* Data have been suppressed for states with a population below 50,000 per sex for American Indian/Alaska Native or Asian/Pacific 
Islanders because of concerns regarding the relatively small size of these populations in some states.
** Data have been suppressed for states with a population below 50,000 per sex for American Indian/Alaska Native or Asian/Pacific 
Islanders because of concerns regarding the relatively small size of these populations in some states.

Figure 3. Incidence Rates† for New York, 2006-2010. Thyroid Cancer: All 
Races (includes Hispanic), Both Sexes, All Ages

Created by statecancerprofiles.cancer.gov on 09/02/2014 4:33 pm.
State Cancer Registries may provide more current or more local data.
Data presented on the State Cancer Profiles web site may differ from statistics reported by the State Cancer Registries (for more 
information).
†Incidence rates (cases per 100,000 population per year) are age-adjusted to the 2000 US standard population (19 age groups: <1, 1-4, 
5-9,..., 80-84, 85+). Rates are for invasive cancer only (except for bladder which is invasive and in situ) or unless otherwise specified. Rates 
calculated using SEER* Stat. Population counts for denominators are based on Census populations as modified by NCI. The 1969-2011 US 
Population Data Filed is used for SEER and NPCR incidence rates.
* Data have been suppressed for states with a population below 50,000 per sex for American Indian/Alaska Native or Asian/Pacific 
Islanders because of concerns regarding the relatively small size of these populations in some states.
** Data have been suppressed for states with a population below 50,000 per sex for American Indian/Alaska Native or Asian/Pacific 
Islanders because of concerns regarding the relatively small size of these populations in some states.
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by county shows that 13 of the top 18 
counties are in the contiguous states 
of New Jersey, New York, and Pennsyl-
vania.7 One important characteristic 
of these counties is there is no other 
area in the United States with a greater 
concentration of nuclear reactors. The 

high-incidence counties encompass 
an area within a 90-mile radius that 
houses 7 nuclear power plants, which 
contain 16 nuclear reactors. Lehigh 
County in Pennsylvania is one of the 
referenced counties within 90 miles 
of a nuclear reactor. The thyroid can-

cer incidence rate in Lehigh County 
was 21.4 per 100,000 based on the data 
extracted from 2001 to 2005. This was 
significantly higher than the average 
United States thyroid cancer rate of 8.9 
per 100,000 during that same period of 
time.7 As it is well established that ex-
posure to radiation is a risk factor for 
thyroid cancer, a result of radioactive 
iodine (I-131) being incorporated into 
the thyroid cells, it is hard to ignore 
the correlation between proximity to 
nuclear reactors and a much higher in-
cidence of thyroid cancer.7,10

Standard of Care
It is important to take in the entirety 
of information regarding the surge in 
thyroid cancer incidence and what 
this means for the patient. As previ-
ously noted, the mortality rate has not 
changed in the past 30 years, despite 
the elevating incidence. If thyroid can-
cer incidence continues to increase, it 
may be necessary to determine a more 
cautious diagnostic approach, focusing 
more on symptomatic thyroid nodules 
than just the presence of thyroid can-
cers, especially for those smaller than 1 
cm. This is especially important in that 
the current standard of care remains 
the same as it was 2 decades ago and 
can be fairly invasive for the patient. 
The evidence-based guidelines re-
leased separately by the American Thy-
roid Association (ATA) and the National 
Comprehensive Cancer Network for the 
management of differentiated thyroid 
cancer both provide a clear recommen-
dation for the use of surgery.11,12 Treat-
ing with surgery should be individu-
alized to the patient, focusing on the 
extent of the disease, the patient’s age, 
and the presence of comorbid condi-
tions. The ATA provides an aggres-
sive prophylactic approach, stating 
that a central neck dissection may be 
performed in patients with advanced 
papillary cancer even in the absence 
of clinical evidence of nodal involve-
ment, and also recommends near-total 
or total thyroidectomies for all tumors 
greater than 1 cm.11 Although thyroid-
ectomies are often seen as a low-risk 
surgery, they can have a major impact 
on a patient’s life, as the patient will 
be required to take a daily thyroid hor-
mone supplement for the rest of his 
or her life.2 Another medication often 
used post thyroidectomy in patients 
with differentiated thyroid cancer is 
radioactive iodine. It is used as an adju-
vant for the ablation of residual thyroid 
tissue and possible microscopic resid-
ual cancer, imaging for possible meta-
static disease, and treatment of known 
residual or metastatic thyroid cancer.11 
Other approaches to treating thyroid 

cancer include using external beam ra-
diation and chemotherapy.2

Four medications are currently ap-
proved in the United States with a labeled 
indication for thyroid cancer. In chrono-
logical order of FDA approval, these med-
ications are thyrotropin alfa, vandetanib, 
cabozantinib, and sorafenib.13-17 Thyrotro-
pin alfa is a thyroid-stimulating hormone 
that is used as an adjunct diagnostic tool 
for serum thyroglobulin testing, and also 
as an adjunct treatment for radioiodine 
ablation of thyroid tissue remnants in 
patients who have undergone a near-
total or total thyroidectomy for well-dif-
ferentiated thyroid cancer.13 Sorafenib, a 
kinase inhibitor used to treat kidney and 
liver cancer, is also indicated for differ-
entiated thyroid carcinoma refractory to 
radioactive iodine treatment.16 Two other 
kinase inhibitors, vandetanib and cabo-
zantinib, are specifically approved for 
the treatment of progressive, metastatic 
medullary thyroid cancer.14-15 Addition-
ally, 1 other medication that was recently 
evaluated for thyroid cancer in a phase 
3 SELECT trial is now under FDA review. 
The compound—a multi-kinase inhibi-
tor called lenvatinib—was evaluated in 
I-131–refractory differentiated thyroid 
cancer,17 and is now under FDA review.18

Summary
Driven by increased diagnostic scrutiny 
and potential environmental factors, 
rates of thyroid cancer diagnosis contin-
ue to climb. As the disease becomes more 
prevalent, it will be important to study 
this condition and its potentially caus-
ative factors more thoroughly. Treatment 
for thyroid cancer has not changed very 
much over the past few decades, and it 
is still considered a disease that requires 
surgery. With an increased diagnosis 
of small tumors, it could not hurt to re-
evaluate the treatment algorithm. Ques-
tions should be asked regarding what 
the best possible treatment options are 
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Of the 7 states with 
the highest incidence 

of thyroid cancer, 5 
are located in the 

Northeastern United 
States: Pennsylvania, 
Massachusetts, New 

Jersey, Connecticut, 
and Rhode Island. 
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Figure 4. Nuclear power plants in New Jersey, southern New York 
State, and eastern Pennsylvania7
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Among all cancers, pancreatic can-
cer stands apart. Everything about 
the disease makes it hard to diag-

nose and treat. It often exhibits few symp-
toms before the cancer has reached late 
stages. While there are known risk fac-
tors, such as smoking, obesity, and some 
tendency for the cancer to run in families, 
many who receive the diagnosis have no 
known risks. So far, there are no biomark-
ers available that could allow widespread 
screening of the disease.1

Once pancreatic cancer is found, the 
location of the pancreas itself makes re-
moving the tumor difficult and for most 
patients, impossible. And then there is 

the challenge of treatment. In pancreatic 
ductal adenocarcinoma (PDAC), which ac-
counts for 90% of all cases, tumors are no-
toriously resistant to chemotherapy; they 
are characterized by dense stroma with 
few blood vessels, inhibiting drug delivery. 

Taken together, these hurdles leave 
grim statistics. Estimates from the Ameri-
can Cancer Society put the number of 
new cases in the United States at 46,420 
for 2014, with 39,590 deaths.2 While pan-
creatic cancer accounts for only 3% of 
all cancer cases, it causes 7% of all can-
cer deaths,2 making it the fourth-leading 
cause of cancer death in the country. With 
a 5-year survival rate of 6%, the disease 

is “the only one of the top 10 cancer kill-
ers with a 5-year survival rate still in the 
single digits,” according to the Pancreatic 
Cancer Action Network (PanCAN).3

Pancreatic cancer’s share in the cancer 
death toll in the United States has been 
slowly rising, not only because of im-
proved treatments for other cancers, but 
also because rising rates of obesity and di-
abetes appear to be contributing to more 
cases, according to epidemiologist Ahme-
din Jemal, DVM, PhD, vice president for 
surveillance and health services research 
for the American Cancer Society.4 PanCAN 

estimates that the number of new cases 
will grow 55% between 2010 and 2030, and 

that pancreatic cancer could become the 
second-leading cause of cancer death in 
the United States.3

And yet, there is hope.
Clinical trials across the country are 

investigating multiple forms of immuno-
therapy to treat PDAC, often in combina-
tions or in sequence with newer, more 
powerful forms of chemotherapy.5 In some 
cases, researchers are borrowing lessons 
learned from the successful use of immu-
notherapy to treat metastatic melanoma 
with ipilimumab or castration-resistant 
prostate cancer with sipuleucel-T.6 Re-
searchers say they are learning as much 
from their successes as their failures, and 

Immunotherapy Trials Offering Promise in Hard-to-
Treat Pancreatic Cancer
Mary K. Caffrey

on an individual basis, and whether or 
not the potential surgical complications 
of a thyroidectomy pose more of a health 
risk over leaving a small papillary thyroid 
tumor alone. This is very much a chang-

ing disease landscape for many reasons, 
and care for this condition should adapt 
accordingly. EBO
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while critical phase 3 trials remain, there 
are signs that longer, better survival may 
be on the horizon.6,7

What Researchers Are Learning
For some time, researchers have under-
stood that KRAS is a driver of PDAC pro-
gression.7,8 According to the National 
Cancer Institute (NCI), KRAS is mutated in 
approximately 95% of all cases of PDAC, 
the highest percentage of all solid ma-
lignancies.1,8 Translating that knowledge 
into effective treatment has proved ex-
ceedingly difficult, as described by Marina 
Pasca diMagliano, PhD, and Craig D. Logs-
don, PhD, in their 2013 review for Gastroen-
terology: “Early attempts to use this mole-
cule as a specific biomarker of the disease, 
or inhibit its activity as a cancer therapy, 
failed. This left a situation in which every-
one was aware of the association between 
this important oncogene and pancreatic 
cancer, but no one knew what to do about 
it.”7

DiMagliano and Logsdon and others re-
port that many assumptions about KRAS 
and its role in PDAC have been set aside, 
aided by the use of mouse models, ge-
nome sequencing projects, and further 
exploration into the unique environment 
of the pancreatic tumor itself. For exam-
ple, a review this spring in the British Jour-
nal of Cancer outlines how recent efforts 
bypass attempts to target KRAS directly 
and instead direct attention to its sig-
naling networks or downstream effector 
pathways.9 

Much important work involves under-
standing the qualities of the collagen-rich 
fibrosis around the tumor, which not only 
acts as a barrier to therapy, but may also 
be the body’s way of containing cancer 
cells, according to Hiyadatullah G. Mun-
shi, MD, associate professor of medicine 
in the Department of Medicine, Division 
of Hematology/Oncology at Northwestern 
University Feinberg School of Medicine, in 
an e-mail to Evidence-Based Oncology.

Throughout, clinical trials are informed 
by an important lesson: when fighting 
pancreatic cancer, the battle isn’t just 
against the tumor; it’s against the tumor 
in a setting hardwired to resist treatment. 
This makes the central premise of immu-
notherapy—to train the body to use its 
own immune system to battle cancer—
even more challenging than usual.1,6,7,10

Whole Cell Vaccines
As Jennifer N. Uram, PhD, and Dung T. Le, 
MD, explain in Current Problems in Cancer, 
treating a difficult disease like pancreatic 
cancer with whole cell vaccines delivers 
multiple antigens, avoiding “the difficul-
ty of picking the optimal tumor antigen 
to target.”6 Two such vaccines advanc-
ing in clinical trials are algenpentucel-L 
and GVAX, an acronym for granulocyte-
macrophage colony-stimulating factor 

(GM-CSF) gene-transfected tumor cell 
vaccine.11 GVAX is made from irradiated 
pancreatic cell lines that secrete GM-CSF.12

Algenpentucel-L, which is being devel-
oped by NewLink Genetics, follows years 
of work to understand the responses to 
alpha-gal, a carbohydrate to which hu-
mans have a preexisting immunity.13 Ex-
periments with mice more than a decade 
ago yielded the theory that using alpha-
gal to trigger an immune response could 
provide a protective, immune response 
to cancer.14 The vaccine uses alpha-gal–
modified human cancer cells, which are 
designed to jump-start the immune sys-
tem. In effect, when the body attacks the 
vaccine, the battle against the cancer es-
calates, too.

The vaccine has been studied in com-
bination with gemcitabine, long the stan-
dard chemotherapy for PDAC, in patients 
with resected cancer. Phase 2 results re-
ported by Hardacre, et al, involved 70 pa-
tients who were treated with gemcitabine 
and 5–fluorouracil-based chemoradio-
therapy, as well as algenpantucel-L. The 
average number of doses was 12, over ap-
proximately 8 months. After a median fol-
low-up of 21 months, the 12-month dis-
ease-free survival (DFS) was 62%, and the 
12-month overall survival (OS) was 86%. 
The most common adverse events were 
injection site pain and induration.14 Re-
ports on the phase 2 trial noted the longer 
than normal DFS, as well as the presence 
of antibodies in affected patients that 
could someday guide future treatment.6

A phase 3 trial involving 772 patients, 
randomized to receive either standard 
chemotherapy or chemotherapy plus al-
genpantucel-L, completed enrollment in 
September 2013 and is ongoing.12,15 A sep-
arate phase 3 trial for patients with locally 

advanced cancer, randomized to receive 
chemotherapy or chemotherapy plus al-
genpantucel-L, is currently enrolling.16

GVAX has been studied as a mono-
therapy, but its most promising results 
have involved its use in combination 
therapy. Work on this vaccine stems from 
the many efforts to target KRAS directly, 
and the realization that a different ap-
proach was needed. In 2012, researchers 
found that the KRAS mutation triggers 
expression of GM-CSF, and that when the 
molecule comes from tumors it converts 
immature immune cells into suppressive 
immune cells. Finding a way to block this 
activity would allow the immune system 
to fight the tumor, and it could halt tumor 
progression.17

In July 2014, the FDA granted break-
through status to a combination of GVAX 
and CRS-207, a live-attenuated Listeria 
monocytogenes (Lm), modified to express 
the protein mesothelin and made safe 
for human use.6,12,18 Le and her colleagues 
from the Sidney Kimmel Comprehensive 
Cancer Center at Johns Hopkins had pre-
sented results with the combination im-
munotherapy at the February 2014 Gas-
trointestinal Cancers Symposium of the 
American Society of Clinical Oncology, 
where Le said, “This is the first time a ran-
domized study has shown that immuno-
therapy is effective in pancreatic cancer.”18

The study involved 90 PDAC patients; 
all had received some treatment for meta-
static disease: 83% had 1 prior treatment 
and 51% had 2 or more treatments. They 
were randomized to receive 2 doses of 
GVAX followed by 4 doses of CRS-207, or 
6 doses of GVAX alone, every 3 weeks. (All 
patients received low-dose cyclophospha-
mide before GVAX.) Courses could be re-
peated. 

At a median follow-up of 7.8 months, 
among patients who received at least 1 
dose of the vaccine, median OS was 6.1 
months for the combination compared 
with 3.9 months for GVAX alone—a 41% 
reduction in risk. The greatest reduction 
in risk was among patients who had all 
3 doses, including at least 2 GVAX doses 
and 1 CRS-207 dose. For this group, me-
dian OS was 9.7 months, compared with 
4.6 months for GVAX alone, a 47% reduc-
tion in risk. Differences were observed in 
the subgroup of patients who had 2 or 
more prior chemotherapy regimens. For 
this group, the combination immuno-
therapy resulted in a median OS of 5.7 
months compared with 3.7 months with 
GVAX, a 70% reduction. In the group that 
received at least 3 doses, median OS was 
8.3 months compared with 4 months, a 
68% reduction in risk.17 Grade 3/4 side ef-
fects were lymphopenia (8.2%), pyrexia 
(4.9%), fatigue (4.9%), and aspartate ami-
notransferase increase (4.9%). Local reac-
tions were reported at the administration 
site for GVAX.12

Ipilimumab, in Sequence and in 
Combinations
As seen elsewhere, trials involving ipili-
mumab are revealing the value of combi-
nation therapy and sequencing immuno-
therapy after a course of chemotherapy, 
which can stabilize PDAC and give immu-
notherapy a better chance of success.5 De-
velopments in immunotherapy for pan-
creatic cancer have been complemented 
in recent years by new weapons in che-
motherapy:

• FOLFIRINOX is a combination of 4 
drugs: folinic acid (leucovorin), fluo-
rouracil, irinotecan, and oxalipla-

Figure. National Cancer Institute (NCI) Annual Funding Top 5 Causes of Death

2003-2013
Source: NCI Annual Fact Books and NCI Funded Research Portfolio http://fundedresearch.cancer.gove. Accessed May 2013
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tin. A 2011 study in the New England 
Journal of Medicine reported a median 
OS of 11.1 months for patients with 
metastatic cancer taking this com-
bination, compared with 6.8 months 
with gemcitabine, but noted strong 
toxicity.19

• Abraxane (nab-paclitaxel) was ap-
proved by the FDA in September 2013 
to be used with gemcitabine for met-
astatic pancreatic cancer, after trials 
showed OS improved by 1.8 months 
with fewer side effects than occurred 
with FOLFIRINOX. The chemotherapy 
combination was shown to delay tu-
mor growth as well, according to the 
FDA.20

Why ipilimumab for pancreatic cancer? 
Its blockade of the CTLA-4 inhibitory sig-
nal was found effective in depleting regu-
latory T cells, which suppress anti-tumor 
immune response in PDAC. A phase 2 trial 
with ipilimumab as monotherapy (3 mg/
kg) did not produce a clinical response. 
However, 1 patient’s brief delayed re-
sponse to a tumor marker test indicated 
a small immune response, and suggest-
ed that stronger doses or a combination 
strategy might prove effective.6 

To test this, Le’s group at Johns Hopkins 
randomized 30 patients with previously 
treated PDAC in 2 arms. Results were re-
ported in September 2013 in the Journal 
of Immunotherapy. The first arm received 
ipilimumab alone, but at a higher dose 
than in the previous study (10 mg/kg); the 
second arm received ipilimumab (10 mg/
kg) plus GVAX. Doses were administered 
every 3 weeks for 4 total doses, followed 
by maintenance doses every 12 weeks. 
In the first arm, 2 patients showed stable 
disease, but that result was not borne out 
in CA19-9 testing, which evaluates tumor-

associated antigens. In the second arm, 3 
patients had evidence of prolonged stabi-
lization—at 31, 71, and 81 weeks—and 7 
patients showed declines in CA19-9 test-
ing. Median OS, 3.6 months compared 
with 5.7 months, and 1-year OS, 7% com-
pared with 27%, favored the second arm.21

Multiple clinical trials involving ipi-
limumab are now recruiting patients or 
are under way. Hopkins’ Kimmel Com-
prehensive Center is enrolling patients 
in another phase 2 trial; patients will be 
treated first with FOLFINIROX and then 
with ipilimumab and GVAX. A phase 3 
study at Northwestern University will 
evaluate ipilimumab with gemcitabine in 
late-stage or recurrent unresectable pan-
creatic cancer. Pancreatic cancer patients 
will be included in a broader study evalu-
ating the effectiveness of another combi-
nation, ipilimumab and nivolumab, which 
will enroll patients with different types of 
cancer.22

In his e-mail, Northwestern’s Mun-
shi said that much work remains before 
ipilimumab can be approved for wide-
spread use to treat pancreatic cancer, and 
he doubts it will be approved as a single 
agent. “In combination with chemothera-
py, one has to be careful that there are no 
untoward toxicities,” he said. Approval in 
combination with a vaccine is a possibil-
ity, however.

PANVAC: Injecting the Tumor Directly
The June 2014 American Association of 
Cancer Research meeting on pancreatic 
cancer, held in New Orleans, included 
results from Rutgers Cancer Institute of 
New Jersey (CINJ) on a phase 1 trial involv-
ing PANVAC. This vaccine comes in vari-
eties derived from smallpox and Fowlpox, 
which are treated with gene additives 
to stimulate the immune system to at-
tack pancreatic cancer. Edmund Lattime, 
PhD, CINJ associate director for education 
and training, and Elizabeth Poplin, MD, 
co-director of the Cancer Institute’s Gas-
trointestinal/Hepatobiliary Program, and 
a professor of medicine at Robert Wood 
Johnson Medical School, were lead inves-
tigators.23

There were 2 phases to the trial. In the 
first phase, researchers directly injected a 
live form of the Fowlpox vaccine, which 
cannot multiply, into tumors for patients 
who were not candidates for surgery, 
seeking to shrink tumors without allow-
ing fragments to spread elsewhere. Then 
patients received a booster, a live but 
weakened form of smallpox vaccine that 
can still multiply, injected into the arm. 
In the second phase, patients received a 
higher dose of the Fowlpox-derived vac-
cine into the tumor.23

Twelve patients began the trial; 2 had 
rapid progression and were removed, 
while the remaining 10 received gem-

citabine. Three were found to have distant 
metastatic disease, with OS ranging from 
6 to 22 months. The other 7 patients had 
OS ranging from 4 to 36 months, and none 
developed disease that spread beyond the 
original tumor.

“While the median survival rate for 
patients without distant metastasis was 
nearly a year-and-a-half with this treat-
ment, there was 1 patient whose disease 
remained clinically stable for nearly 3 
years,” the researchers said in a statement 
from CINJ. “When you have a disease that 
only carries a 5-year, 6% survival rate, 
these findings are very encouraging.”23

What’s Next? 
Much has happened since Gunturu et al 
asked, “Are we there yet?” in a January 
2013 review article on immunotherapy 
in pancreatic cancer.10 The February 2014 
report from NCI, “Scientific Framework 
for Pancreatic Ductal Adenocarcinoma,” 
a call to action required by the Recalci-
trant Cancer Research Act of 2012,1 sug-
gests that while the quest to find effective 
treatment for pancreatic cancer is no less 
challenging, a road map is at last emerg-
ing. EBO
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When fighting 
pancreatic cancer, the 

battle isn’t just against 
the tumor; it’s against 
the tumor in a setting 

hardwired to resist 
treatment. This makes 
the central premise of 

immunotherapy—to 
train the body to use its 

own immune system 
to battle cancer—even 

more challenging 
than usual.
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IMBRUVICA® demonstrated single-agent  
survival in previously treated CLL

Significantly improved overall survival (OS)—secondary endpoint
•  57% statistically significant reduction in the risk of death for patients in the IMBRUVICA® arm  

(HR=0.43; 95% CI: 0.24, 0.79)

•  Median OS not yet reached in either treatment arm

•  29% of ofatumumab patients crossed over to receive IMBRUVICA® upon progression

Significantly extended progression-free survival (PFS)—primary endpoint

IMPORTANT SAFETY INFORMATION
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Significantly improved PFS in patients with previously treated del 17p CLL
•  75% reduced risk of progression or death (HR=0.25; 95% CI: 0.14, 0.45)

—  Median PFS not reached with IMBRUVICA® vs 5.8 months with ofatumumab

In CLL studies, approximately 5% of patients discontinued due to adverse events

Please review the Important Safety Information on adjacent page.

To learn more, visit us at 
www.IMBRUVICA.com

NEW PHASE 3 DATA ORAL, ONCE-DAILY DOSINg

INDICATIONS: IMBRUVICA® is a first-in-class Bruton’s tyrosine kinase (BTK) inhibitor indicated for  
the treatment of patients with:

•  Chronic lymphocytic leukemia (CLL) who have received at least one prior therapy
• CLL with 17p deletion 

Results from the randomized, multicenter, 
open-label, Phase 3 ReSOnATe™ trial of 
IMBRUVICA® vs ofatumumab in patients with 
previously treated CLL. Patients (n=391) 
were randomized 1:1 to receive either 
IMBRUVICA® 420 mg orally daily until disease 
progression or unacceptable toxicity or IV 
ofatumumab at an initial dose of 300 mg, 
followed 1 week later by a dose of 2000 mg  
weekly for 7 doses, and then every  
4 weeks for 4 additional doses. Fifty-seven  
patients randomized to ofatumumab 
crossed over following Independent Review 
Committee-confirmed progression to 
receive IMBRUVICA®. Primary endpoint: 
PFS as assessed by an Independent Review 
Committee (IRC) according to modified 
International Workshop on CLL Criteria.

WARNINGS AND PRECAUTIONS

Hemorrhage - Grade 3 or higher bleeding events (subdural 
hematoma, gastrointestinal bleeding, hematuria, and  
post-procedural hemorrhage) have occurred in up to 6% of 
patients. Bleeding events of any grade, including bruising and 
petechiae, occurred in approximately half of patients treated 
with IMBRUVICA®.

The mechanism for the bleeding events is not well understood. 
IMBRUVICA® may increase the risk of hemorrhage in patients 
receiving anti-platelet or anti-coagulant therapies. Consider the 
benefit-risk of withholding IMBRUVICA® for at least 3 to 7 days 
pre- and post-surgery depending upon the type of surgery and 
the risk of bleeding.

Infections - Fatal and non-fatal infections have occurred with 
IMBRUVICA®. Twenty-six percent of patients with CLL had 
infections Grade 3 or greater NCI Common Terminology Criteria 
for Adverse Events (CTCAE). Monitor patients for fever and 
infections and evaluate promptly.

Cytopenias - Treatment-emergent Grade 3 or 4 cytopenias 
including neutropenia (range, 23 to 29%), thrombocytopenia 
(range, 5 to 17%), and anemia (range, 0 to 9%) occurred in 
patients treated with IMBRUVICA®. Monitor complete blood 
counts monthly.

Atrial Fibrillation - Atrial fibrillation and atrial flutter 
(range, 6 to 9%) have occurred in patients treated with 
IMBRUVICA®, particularly in patients with cardiac risk factors, 
acute infections, and a previous history of atrial fibrillation. 
Periodically monitor patients clinically for atrial fibrillation. 
Patients who develop arrhythmic symptoms (eg, palpitations, 
lightheadedness) or new-onset dyspnea should have an ECG 
performed. If atrial fibrillation persists, consider the risks and 
benefits of IMBRUVICA® treatment and dose modification. 

Second Primary Malignancies - Other malignancies (range,  
5 to 10%) including carcinomas (range, 1 to 3%) have occurred in  

patients treated with IMBRUVICA®. The most frequent second primary 
malignancy was non-melanoma skin cancer (range, 4 to 8%).

Embryo-Fetal Toxicity - Based on findings in animals, 
IMBRUVICA® can cause fetal harm when administered to a 
pregnant woman. Advise women to avoid becoming pregnant 
while taking IMBRUVICA®. 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.

ADVERSE REACTIONS

The most common adverse reactions (≥20%) in the clinical 
trials were thrombocytopenia (56%), neutropenia (51%), 
diarrhea (51%), anemia (37%), fatigue (28%), musculoskeletal 
pain (28%), upper respiratory tract infection (28%), rash 
(26%), nausea (25%), and pyrexia (24%). Approximately 5% 
of patients receiving IMBRUVICA® discontinued treatment 
due to adverse events. These included infections, subdural 
hematomas, and diarrhea. Adverse events leading to dose 
reduction occurred in approximately 6% of patients.

DRUG INTERACTIONS

CYP3A Inhibitors - Avoid concomitant administration with 
strong or moderate inhibitors of CYP3A. If a moderate CYP3A 
inhibitor must be used, reduce the IMBRUVICA® dose.

CYP3A Inducers - Avoid co-administration with strong  
CYP3A inducers. 

SPECIFIC POPULATIONS

Hepatic Impairment - Avoid use in patients with baseline 
hepatic impairment.

Please review the Brief Summary of full Prescribing 
Information on the following page.
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Brief Summary of Prescribing Information for IMBRUVICA® (ibrutinib)
IMBRUVICA® (ibrutinib) capsules, for oral use
See package insert for Full Prescribing Information
INDICATIONS AND USAGE
Mantle Cell Lymphoma: IMBRUVICA is indicated for the treatment of 
patients with mantle cell lymphoma (MCL) who have received at least one 
prior therapy. 
Accelerated approval was granted for this indication based on overall 
response rate. Improvements in survival or disease-related symptoms 
have not been established. Continued approval for this indication may be 
contingent upon verification of clinical benefit in confirmatory trials [see 
Clinical Studies (14.1) in full Prescribing Information].
Chronic Lymphocytic Leukemia: IMBRUVICA is indicated for the treatment of 
patients with chronic lymphocytic leukemia (CLL) who have received at least 
one prior therapy [see Clinical Studies (14.2) in full Prescribing Information].
Chronic Lymphocytic Leukemia with 17p deletion: IMBRUVICA is indicated 
for the treatment of patients with chronic lymphocytic leukemia (CLL) with 
17p deletion [see Clinical Studies (14.2) in full Prescribing Information].
CONTRAINDICATIONS
None
WARNINGS AND PRECAUTIONS
Hemorrhage: Grade 3 or higher bleeding events (subdural hematoma, 
gastrointestinal bleeding, hematuria and post procedural hemorrhage) have 
occurred in up to 6% of patients. Bleeding events of any grade, including 
bruising and petechiae, occurred in approximately half of patients treated 
with IMBRUVICA. 
The mechanism for the bleeding events is not well understood. 
IMBRUVICA may increase the risk of hemorrhage in patients receiving 
antiplatelet or anticoagulant therapies.
Consider the benefit-risk of withholding IMBRUVICA for at least 3 to 7 days 
pre and post-surgery depending upon the type of surgery and the risk of 
bleeding [see Clinical Studies (14) in full Prescribing Information].
Infections: Fatal and non-fatal infections have occurred with IMBRUVICA 
therapy. Twenty-five percent of patients with MCL and 26% of patients with 
CLL had infections Grade 3 or greater NCI Common Terminology Criteria 
for Adverse Events (CTCAE) [See Adverse Reactions]. Monitor patients for 
fever and infections and evaluate promptly.
Cytopenias: Treatment-emergent Grade 3 or 4 cytopenias including 
neutropenia (range, 23 to 29%), thrombocytopenia (range, 5 to 17%), and 
anemia (range, 0 to 9%) occurred in patients treated with IMBRUVICA.
Monitor complete blood counts monthly. 
Atrial Fibrillation: Atrial fibrillation and atrial flutter (range, 6 to 9%) have 
occurred in patients treated with IMBRUVICA, particularly in patients 
with cardiac risk factors, acute infections, and a previous history 
of atrial fibrillation. Periodically monitor patients clinically for atrial 
fibrillation. Patients who develop arrhythmic symptoms (e.g., palpitations, 
lightheadedness) or new onset dyspnea should have an ECG performed. 
If atrial fibrillation persists, consider the risks and benefits of IMBRUVICA 
treatment and dose modification [see Dosage and Administration (2.3) in full 
Prescribing Information]. 
Second Primary Malignancies: Other malignancies (range, 5 to 10%) 
including carcinomas (range, 1 to 3%) have occurred in patients treated 
with IMBRUVICA. The most frequent second primary malignancy was non-
melanoma skin cancer (range, 4 to 8%).
Embryo-Fetal Toxicity: Based on findings in animals, IMBRUVICA can 
cause fetal harm when administered to a pregnant woman. Ibrutinib caused 
malformations in rats at exposures 14 times those reported in patients 
with MCL and 20 times those reported in patients with CLL, receiving the 
ibrutinib dose of 560 mg per day and 420 mg per day, respectively. Reduced 
fetal weights were observed at lower exposures. Advise women to avoid 
becoming pregnant while taking IMBRUVICA. 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 [see Use in 
Specific Populations].
ADVERSE REACTIONS
The following adverse reactions are discussed in more detail in other 
sections of the labeling:
•	 Hemorrhage	[see Warnings and Precautions]
•	 Infections	[see Warnings and Precautions]
•	 Cytopenias	[see Warnings and Precautions]
•	 Atrial	Fibrillation	[see Warnings and Precautions]
•	 Second	Primary	Malignancies	[see Warnings and Precautions]
Because clinical trials are conducted under widely variable conditions, 
adverse event rates observed in clinical trials of a drug cannot be directly 
compared with rates of clinical trials of another drug and may not reflect the 
rates observed in practice.
Mantle Cell Lymphoma: The data described below reflect exposure to 
IMBRUVICA in a clinical trial that included 111 patients with previously 
treated MCL treated with 560 mg daily with a median treatment duration of 
8.3 months.

The most commonly occurring adverse reactions (≥ 20%) were thrombo-
cytopenia, diarrhea, neutropenia, anemia, fatigue, musculoskeletal pain, 
peripheral edema, upper respiratory tract infection, nausea, bruising, 
dyspnea, constipation, rash, abdominal pain, vomiting and decreased 
appetite (see Tables 1 and 2).
The most common Grade 3 or 4 non-hematological adverse reactions (≥ 5%) 
were pneumonia, abdominal pain, atrial fibrillation, diarrhea, fatigue, and 
skin infections.
Fatal and serious cases of renal failure have occurred with IMBRUVICA 
therapy. Increases in creatinine 1.5 to 3 times the upper limit of normal 
occurred in 9% of patients.
Adverse reactions from the MCL trial (N=111) using single agent IMBRUVICA  
560 mg daily occurring at a rate of ≥ 10% are presented in Table 1. 

Table 1:  Non-Hematologic Adverse Reactions in ≥ 10% of Patients  
with MCL (N=111)

System Organ Class Preferred Term All Grades 
(%)

Grade 3 or 4  
(%)

Gastrointestinal 
disorders

Diarrhea
Nausea
Constipation
Abdominal pain
Vomiting
Stomatitis
Dyspepsia

51
31
25
24
23
17
11

5
0
0
5
0
1
0

Infections and 
infestations

Upper respiratory tract 
infection
Urinary tract infection
Pneumonia
Skin infections
Sinusitis

34
14
14
14
13

0
3
7
5
1

General disorders  
and administrative 
site conditions

Fatigue
Peripheral edema
Pyrexia
Asthenia

41
35
18
14

5
3
1
3

Skin and 
subcutaneous  
tissue disorders

Bruising 
Rash 
Petechiae

30
25
11

0
3
0

Musculoskeletal and 
connective tissue 
disorders

Musculoskeletal pain
Muscle spasms
Arthralgia

37
14
11

1
0
0

Respiratory, thoracic 
and mediastinal 
disorders

Dyspnea
Cough
Epistaxis

27
19
11

4
0
0

Metabolism and 
nutrition disorders

Decreased appetite
Dehydration

21
12

2
4

Nervous system 
disorders

Dizziness
Headache

14
13

0
0

Table 2:  Treatment-Emergent* Decrease of Hemoglobin, Platelets, or  
Neutrophils in Patients with MCL (N=111)

Percent of Patients (N=111)
All Grades  

(%)
Grade 3 or 4  

(%)
Platelets Decreased 57 17
Neutrophils Decreased 47 29
Hemoglobin	Decreased 41 9

* Based on laboratory measurements and adverse reactions
Ten patients (9%) discontinued treatment due to adverse reactions in the 
trial (N=111). The most frequent adverse reaction leading to treatment 
discontinuation was subdural hematoma (1.8%). Adverse reactions leading 
to dose reduction occurred in 14% of patients.
Patients with MCL who develop lymphocytosis greater than 400,000/mcL 
have developed intracranial hemorrhage, lethargy, gait instability, and 
headache.	However,	 some	of	 these	 cases	were	 in	 the	 setting	 of	 disease	
progression.
Forty percent of patients had elevated uric acid levels on study including 
13% with values above 10 mg/dL. Adverse reaction of hyperuricemia was 
reported for 15% of patients.
Chronic Lymphocytic Leukemia: The data described below reflect exposure 
to IMBRUVICA in an open label clinical trial (Study 1) that included  

IMBRUVICA® (ibrutinib) capsules



48 patients with previously treated CLL and a randomized clinical trial  
(Study 2) that included 391 randomized patients with previously treated CLL 
or SLL.
The most commonly occurring adverse reactions in Study 1 and Study 2 
(≥ 20%) were thrombocytopenia, neutropenia, diarrhea, anemia, fatigue, 
musculoskeletal pain, upper respiratory tract infection, rash, nausea,  
and pyrexia.
Approximately five percent of patients receiving IMBRUVICA in Study 1 and 
2 discontinued treatment due to adverse events. These included infections, 
subdural hematomas and diarrhea. Adverse events leading to dose 
reduction occurred in approximately 6% of patients.
Study 1: Adverse reactions and laboratory abnormalities from the CLL trial 
(N=48) using single agent IMBRUVICA 420 mg daily occurring at a rate of  
≥ 10% are presented in Tables 3 and 4. 

Table 3:  Non-Hematologic Adverse Reactions in ≥ 10% of Patients  
with CLL (N=48) in Study 1

System Organ Class Preferred Term All Grades 
(%)

Grade 3 or 4  
(%)

Gastrointestinal 
disorders

Diarrhea
Constipation
Nausea
Stomatitis
Vomiting
Abdominal pain
Dyspepsia 

63
23
21
21
19
15
13

4
2
2
0
2
0
0

Infections and 
infestations

Upper respiratory tract 
infection
Sinusitis
Skin infection
Pneumonia
Urinary tract infection

48
21
17
10
10

2
6
6
8
0

General disorders  
and administrative 
site conditions

Fatigue
Pyrexia 
Peripheral edema
Asthenia
Chills

31
25
23
13
13

4
2
0
4
0

Skin and 
subcutaneous  
tissue disorders

Bruising 
Rash 
Petechiae

54
27
17

2
0
0

Respiratory, thoracic 
and mediastinal 
disorders

Cough
Oropharyngeal pain
Dyspnea

19
15
10

0
0
0

Musculoskeletal and 
connective tissue 
disorders

Musculoskeletal pain
Arthralgia
Muscle spasms

27
23
19

6
0
2

Nervous system 
disorders

Dizziness
Headache
Peripheral neuropathy

21
19
10

0
2
0

Metabolism and 
nutrition disorders

Decreased appetite 17 2

Neoplasms benign, 
malignant, unspecified

Second malignancies*   10* 0

Injury, poisoning 
and procedural 
complications

Laceration 10 2

Psychiatric disorders Anxiety
Insomnia

10
10

0
0

Vascular disorders Hypertension 17 8

*One patient death due to histiocytic sarcoma.

Table 4:  Treatment-Emergent* Decrease of Hemoglobin, Platelets, or  
Neutrophils in Patients with CLL (N=48) in Study 1

Percent of Patients (N=48)
All Grades  

(%)
Grade 3 or 4  

(%)
Platelets Decreased 71 10
Neutrophils Decreased 54 27
Hemoglobin	Decreased 44 0

*  Based on laboratory measurements per IWCLL criteria and adverse 
reactions

Study 2: Adverse reactions and laboratory abnormalities described below  
in Tables 5 and 6 reflect exposure to IMBRUVICA with a median duration 
of 8.6 months and exposure to ofatumumab with a median of 5.3 months in 
Study 2.

Table 5:  Non-Hematologic Adverse Reactions ≥ 10%  
Reported in Study 2

System Organ Class  
ADR Term

IMBRUVICA
(N=195)

Ofatumumab
(N=191)

All Grades
(%)

Grade 3 or 4
(%)

All Grades
(%)

Grade 3 or 4
(%)

Gastrointestinal 
disorders

Diarrhea 48 4 18 2
Nausea 26 2 18 0
Stomatitis* 17 1 6 1
Constipation 15 0 9 0
Vomiting 14 0 6 1

General disorders 
and administration 
site conditions

Fatigue 28 2 30 2
Pyrexia 24 2 15 1

Infections and 
infestations

Upper respiratory 
tract infection 16 1 11 2
Pneumonia* 15 10 13 9
Sinusitis* 11 1 6 0
Urinary tract 
infection

10 4 5 1

Skin and 
subcutaneous  
tissue disorders

Rash* 24 3 13 0
Petechiae 14 0 1 0
Bruising* 12 0 1 0

Musculoskeletal and 
connective tissue 
disorders

Musculoskeletal 
Pain*

28 2 18 1

Arthralgia 17 1 7 0
Nervous system 
disorders
Headache 14 1 6 0
Dizziness 11 0 5 0

Injury, poisoning 
and procedural 
complications

Contusion 11 0 3 0
Eye disorders

Vision blurred 10 0 3 0

Subjects with multiple events for a given ADR term are counted once only 
for each ADR term. 
The system organ class and individual ADR terms are sorted in descending 
frequency order in the IMBRUVICA arm.
* Includes multiple ADR terms 
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Table 6: Treatment-Emergent* Decrease of Hemoglobin, Platelets, or  
Neutrophils in Study 2

IMBRUVICA
(N=195)

Ofatumumab
(N=191)

All Grades
(%)

Grade 3 or 4
(%)

All Grades
(%)

Grade 3 or 4
(%)

Neutrophils Decreased 51 23 57 26
Platelets Decreased 52 5 45 10
Hemoglobin	Decreased 36 0 21 0

* Based on laboratory measurements per IWCLL criteria

DRUG INTERACTIONS
Ibrutinib is primarily metabolized by cytochrome P450 enzyme 3A.
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a strong CYP3A inhibitor, increased Cmax and AUC of ibrutinib by 29- and  
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was 12.5 mg/kg (actual doses of 840 – 1400 mg) given for 28 days with single 
dose AUC values of 1445 ± 869 ng • hr/mL which is approximately 50% greater 
than steady state exposures seen at the highest indicated dose (560 mg).
Avoid concomitant administration of IMBRUVICA with strong or moderate 
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Tamoxifen was approved by the FDA 
in 1977 to treat advanced breast 
cancer. In 1998, the Early Breast 

Cancer Trialists’ Cooperative Group pub-
lished results showing that tamoxifen 
was effective in preventing breast can-
cer recurrence in patients whose tumors 
were estrogen receptor (ER)-positive or of 
unknown ER status,1 which led to an ex-
pansion of the drug’s indication.2 As ef-
fective as tamoxifen and other therapies 
have been, some breast tumors do recur. 
Despite the considerable scientific data 
and many successes in treating breast 
cancer, not much is known about recur-
rent breast tumors, other than that they 
can appear in almost any location in the 
body and at any time after remission is 
attained—even decades later. 

A Cure or a Disease-Free Period?
The incidence of breast cancer has re-
mained relatively stable since 2004.3 De-
clining incidence during the 1990s was 
attributed in part to lower utilization for 
estrogen replacement therapy for the 
treatment of menopausal symptoms.4 

Alongside a stable level of breast can-
cer incidence, breast cancer deaths have 
dropped 34% since 1990.5 Better thera-
pies have led to improved 5-year survival 
rates, which vary by race (90% for Cau-
casians and 79% for African Americans) 
and by stage at the time of diagnosis 
(Table 1). The relative survival rates at 10 
and 15 years are 83% and 78%, respec-
tively, for diagnosis at any stage.3 As a 
result, the number of breast cancer sur-
vivors is accumulating; about 3.1 million 
Americans are breast cancer survivors, 
defined as those patients who have com-
pleted active treatment.6

Despite these encouraging statistics, 
mortality is still high among patients 
who are initially diagnosed with ad-
vanced-stage breast cancer. For patients 
who are initially diagnosed with early-
stage disease, recurrent breast cancer re-
mains a principal cause of death,7 which 
may occur years afterward: the old phi-
losophy that patients who do not dem-
onstrate tumor recurrence for 5 years are 
“cured” has been replaced by the more 
precise observation that they remain 
“cancer-free.”

The Complexity of Recurrence 
Location and Recurrence. Breast cancer 
survivors may live cancer-free for the re-
mainder of their lives, but several other 

outcomes are possible. These include 
(1) living cancer-free for many years but 
having a late recurrence, (2) living can-
cer-free for many years but developing 
a second cancer, (3) having intermittent 
periods of treatment for active disease, 
or (4) living with cancer without any dis-
ease-free periods of time.6 

Up to one-fifth of breast cancer survi-
vors will experience a recurrence.8 The 
rate of recurrence at 10 years has de-
clined since the 1980s and 1990s, when 
it ranged from 8% to 19%, to 2% to 7% 
in the past decade, depending on mul-
tiple factors. Whether a breast cancer 
survivor experiences a recurrence can 
depend on age at initial diagnosis, ge-
netic background, what stage the cancer 
is at diagnosis, receptor type, histologic 
and nuclear grade of tumor, and how the 
original tumor was treated.6,8

Recurrence, which may not necessar-
ily be the same tumor reappearing, can 
be 1 of 3 types9:

• Local recurrence. Cancer recur-
rence is in the same localized area 
of the breast (ipsilateral) as the 
first tumor, or in the mastectomy 
scar. When breast cancer appears 
in a different quadrant of the breast 
from the original tumor or in the 
other breast (contralateral), it is usu-
ally a new tumor.10

• Regional recurrence. The cancer is 
in nearby lymph nodes (eg, under 
the arm or around the collarbone).

• Distant recurrence. The cancer ap-
pears in another part of the body 
that is some distance from the origi-
nal site (eg, bone marrow, lungs, 
liver, brain).

Part of the challenge is determining 
whether a second appearance of cancer 
is a recurrence or a new cancer. Regional 
and distant recurrence likely represent 
completely new tumors. For example, a 
recurrence that appears in the liver 10 
years after the initial breast tumor is 
treated with agents appropriate to the 
tumor location (ie, using hepatic cancer 
therapies vs breast cancer therapies). 

A small study in the mid-1990s found 
that 36% (N = 18) of the primary tumors 
that were ER-negative and progesterone 
receptor (PR)-positive were instead ER-
negative and PR-negative in their recur-
rent form, while tumors that were ini-
tially receptor-negative remained so on 

recurrence. The authors concluded that 
the loss of ER expression in recurrent 
breast cancer may be the reason recur-
rent tumors respond poorly to endocrine 
therapy.11 This finding suggested a dis-
tinct profile of the recurrent tumor. Pa-
tricia Ganz, MD, director, Cancer Preven-
tion and Control Research, and director, 
Patients and Survivors Program Area, of 
the UCLA Jonsson Comprehensive Can-
cer Center, told Evidence-Based Oncology, 
“Breast cancers are made up of a mixture 
of cells. As a result, the recurrence may 
not be exactly like the primary tumor 
and may represent a subset of cells that 
disseminated. So we sometimes see tu-
mors that were HER2 (human epidermal 
growth factor receptor)-negative initially 
show evidence of HER2 at recurrence. 
Likewise, tumors that were ER-positive 
or -negative may change. The majority 
of recurrences—about 85%—are same as 
primary.”

Two-thirds of breast recurrences are 
identified as being a local recurrence, 
with the tumor recurring in the same 
breast in the same place or close to the 
original tumor; these cases are consid-
ered new growth of the old tumor. When 
there is a local recurrence, it usually oc-
curs within 5 years of the initial breast 
cancer diagnosis.12 After initial treat-
ment, approximately 15% of breast can-

cer survivors will develop a second breast 
malignancy within 10 years,13 and about 
40% of patients who experience recur-
rence have a regional recurrence in both 
the breast tissue or the chest wall, and 
in the lymph nodes. Fewer than 5% of 
patients have a recurrence that appears 
just in the lymph nodes, usually the:

• internal mammary (under the chest 
wall along the breastbone)

• infraclavicular (just below the col-
larbone)

• supraclavicular (base of the neck)
• axillary (underarm area) closest to 

the original tumor site 
• axillary on the contralateral side 

(this is rarely seen)14 

Age and Recurrence. Most women diag-
nosed with breast cancer are older than 
65 years (median age, 61 years). However, 
one-fifth of those diagnosed are younger 
than 50 years.6 Past studies have shown 
that patients diagnosed at a younger age 
have a greater chance of recurrence than 
those diagnosed at an older age. Even 
with advances in therapy, younger wom-
en are more likely to experience a local 
recurrence (Figure).15 

Breast Cancer–Receptor Type and Recur-
rence. Estrogen plays a major role in the 
development and progression of breast 

Recurrence of Breast Cancer Years After the Initial 
Tumor 
Marj P. Zimmerman, MS, BSPharm; and Stanton R. Mehr

Figure. Unadjusted Cumulative Incidence of Local Recurrence by Age 
Quartile on the Basis of Competing Risks Analysis

Source: Arvold ND, Taghian AG, Niemierko A, et al. Age, breast cancer subtype approximation, and local recurrence after breast-conserving 
therapy. J Clin Oncol. 2011;29(29):3885-3891.
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Recurrent Breast Cancer
(continued from 409)

Clinical Report

cancer. Seventy-five percent of breast 
cancer tumors express ER, and 55% ex-
press PR. HER2 also plays an important 
role in the development and progression 
of breast cancer. There are 5 molecular 
breast cancer subtypes, 4 of which are 
most commonly observed—luminal A, 
luminal B, HER2 type, and triple nega-
tive.15,16 Many times, luminal A and lumi-
nal B are combined into 1 subtype, estro-
gen/progesterone-positive. 

Patients with hormone receptor–posi-
tive tumors have a recurrence rate that 
is twice as high as those with hormone 
receptor–negative tumors at 5 years 
posttreatment.8 Women with ER-positive 
tumors have a greater risk of recurrence 
in later years than in the first 2 years.17,18 
Overall, ER-positive tumors are associ-
ated with a long-term recurrence rate of 
2% per year but are less likely to cause 
death from breast cancer than other tu-
mor subtypes.16 Overall, patients with 
hormone receptor-positive tumors have 
the best outcomes.

ER-negative tumors mostly recur dur-
ing the first 5 years, whereas the ER-pos-
itive tumors recur later.17,18 By 15 years 
after diagnosis, the risk for recurrence is 
the same for both receptor types.7 

Triple-negative breast cancers (TNBC) 
have a high risk of recurrence, espe-
cially for distant recurrences, compared 
with receptor-positive tumors.6 However, 
patients with TNBC who do not experi-
ence a recurrence within 5 years are 
more likely to remain cancer-free than 
patients with ER-positive tumors.16 A 
study by Miller and colleagues revealed 
that 15% of locoregional HER2-positive 
tumors recurred after 5 years, compared 
with 1% of luminal A tumors.19

Influence of Treatment Type on Recurrence. 
Evaluating a patient’s risk of breast can-
cer recurrence is further complicated by 
another factor: treatment of the initial 
cancer.19 The risk of distal recurrence is 
the same for patients having had a mas-
tectomy or a lumpectomy plus radiation 
therapy.12 Patients undergoing lumpec-
tomy plus radiation therapy have an ab-
solute risk reduction of 16% for any re-

currence (locoregional or distant) within 
10 years.20 For patients who had a mas-
tectomy, local recurrence will usually be 
observed 3 to 5 years after the surgery.8

When breast-conserving therapy ap-
proaches are used to treat early breast 
cancers, an annual incidence rate of lo-
cal recurrence of 1.3% to 1.7% has been 
observed between 2 and 7 years follow-
ing the initial treatment. The annual 
recurrence rate drops to 0.4% per year 
beginning at 10 years after initial treat-
ment.7 Recurrence rates are similar for 
women with ER-positive and ER-nega-
tive original tumors when treated with 
breast conserving surgery or mastec-
tomy.16 Including radiation therapy for 
patients with ER-positive tumors lowers 
their probability of an ipsilateral recur-
rence, compared with those who have 
ER-negative tumors. In cases of recur-
rence, patients with ER-positive tumors 
present better outcomes than those with 
ER-negative tumors.16

For patients with hormone receptor–
positive tumors who are treated with en-
docrine therapy for 5 years after their ini-
tial therapy, 20% will have a recurrence by 
10 years of completing their treatment, 
with twice as many having a recurrence 
during the first 5 years than in the sec-
ond 5 years.8,21 In a study by Cadoo and 
associates,16 in half of the tumors that 
recurred in patients treated with tamoxi-
fen, recurrence was observed between 
6 and 15 years from diagnosis. A study 
by Davies and associates21 showed that 
continuing tamoxifen for 10 years, rather 
than 5 years, further reduced the risk for 
recurrence, especially after 10 years. Ad-
juvant endocrine therapy for hormone 
receptor–positive tumors reduces the 
risk of recurrence by up to half.21 The 
American Society of Clinical Oncology 
(ASCO) recently updated its guidelines 
to recommend 10 years of adjuvant en-
docrine therapy, rather than the 5 years 
previously recommended, to lower the 
risk of breast cancer recurrence and con-
tralateral breast cancer.22 More long-term 
studies will help guide the treatment of 
patients with hormone receptor–positive 

tumors to prevent recurrent breast can-
cer. 

Patients with HER2-positive tumors 
have a greater chance of local recurrence 
than patients with ER-positive and HER2-
negative tumors after both breast con-
serving surgery and mastectomy. These 
patients have a greater chance of a local 
recurrence than patients with triple-neg-
ative tumors; however, after a mastecto-
my, patients with TNBC seem to have a 
greater chance of local recurrence.16

Interestingly, patients with TNBC who 
have breast-conserving therapy with 
radiation have a lower risk of a local re-
currence than those who have a mastec-
tomy without radiation. These patients 
also have an increased risk for distal re-
currence that peaks around 3 years, and 
after 8 years, distal recurrences are typi-
cally not observed.16 Even after adjuvant 
chemotherapy, the risk for recurrence is 
the greatest in patients with HER2-pos-
itive and TNBC tumor subtypes.23 Ganz 
added that this aspect has not been well 
studied. “Registries do not track this in-
formation accurately,” she said. “There is 
something called the Metastatic Breast 
Cancer Alliance, which is a consortium 
of advocacy groups trying to advocate for 
more information on this.” 

Other Considerations. Presence of BRCA1 
and BRCA2 gene mutations increase a 
woman’s risk for developing breast can-
cer. Individuals with these mutations 
are also at a higher risk for contralateral 
breast cancer after having been diag-
nosed and treated for an initial breast 
tumor compared with those who do not 
have such mutations (26% vs 3%).8

Other factors that appear to influence 
the risk of recurrence are levels of Ki-67, 
a cellular marker for cell proliferation, 
CK 5/6, p53 markers of basal-like tumors, 
and bcl-2, a proto-oncogene located on 
chromosome 18. Multiple genes that are 
potential markers for recurrence are in-
cluded in the Oncotype DX (21 genes), 
Mammostrat (5 genes), MammaPrint (70 
genes), and PAM50 (50 genes) genomic 
assays.24,25 

Reducing the Risk for Recurrence. Many 
of the risks for the recurrence of breast 
cancer cannot be altered. However, life-
style modifications and monitoring for 
the recurrence of breast cancer may be 
strategies that can reduce the risk of 
recurrence. In fact, key resource recom-
mendations have been developed for 
appropriate survivorship care26 (see Side-
bar). 

Trying to Better Understand Breast 
Cancer Recurrence
Advances in treatment and in under-
standing the genomics of breast cancer 
have led to improved 5-year survival in 

those patients diagnosed with and treat-
ed for breast cancer. However, we do not 
as yet have a thorough understanding 
of the patients who have a recurrence 
of their cancer or who develop another 
tumor. 

According to information from provid-
ed by the American Cancer Society to Ev-
idence-Based Oncology, there are no regis-
tries that accurately track characteristics 
of patients and their tumors, and who 
experiences a recurrence. A better un-
derstanding of whether patients at long-
term risk for recurrence may redevelop 
their cancer or develop a new tumor may 
assist in reducing this risk further, and in 
optimizing the treatment options avail-
able to them.

In the meantime, the concept of a 
“cure” in patients with breast cancer is 
more ambiguous than ever: patients in 
breast cancer survivorship programs 
with long-term remissions are increas-
ingly being considered to have chronic 
disease, rather than acute episodic can-
cers. Ganz commented, “This is pretty 
common now for patients with HER2-
positive disease or hormone receptor–
positive disease.” The problem is that we 
really don’t know how many people can 
be addressed in this way. “Exact numbers 
are not available,” she said, “but we’re 
hoping to get a handle on this.” EBO
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Patients who have survived the challenges of breast cancer (and its treatment) may find themselves in remission or cancer-free but still expe-
riencing long-term complications, such as lymphedema, fatigue, weakness, osteoporosis, cardiovascular disorders, and cognitive difficulties. 
The traditional care model for breast cancer survivors focuses on ongoing surveillance to detect recurrence, but does not specifically address 
their psychological and supportive care needs.1 Cancer survivorship programs seek to improve coordination of care after the initial treatment 
of cancer ends.2 With the number of cancer survivors on the rise, these programs may have particular value for the growing population of those 
surviving a bout of breast cancer. These programs emphasize providing surveillance for long-term treatment complications, adhering to clinical 
guidelines, meeting patients’ psychological needs, and providing supportive care services.1,3,4 Most major cancer centers in the United States 
offer these programs. Although the evidence that breast cancer survivorship care programs improve outcomes is limited thus far, patients and 
providers believe they are of value.3,5 Ganz’s group in UCLA2 published evidence that breast cancer survivors were undergoing unnecessary 
testing and not getting mammograms when they should, with high variability among individual physicians’ patterns of care.

Access to breast cancer survivor care programs is limited. One study found that only 35% of eligible women older than 65 years received 
a breast cancer survivorship care plan.3 These investigators found that age discrimination may play a role in who receives a survivorship care 
plan: for each 1-year increase in age, researchers found a 5% decreased probability that the patient would receive a survivorship care plan.3

According to some researchers, employing the Patient-Centered Medical Home or shared-care model, using a multidisciplinary approach, can 
build improved survivorship programs.6 The prospective surveillance program1 forms the basis for addressing breast cancer survivorship—a sort 
of rehabilitation of the person from the physical, clinical, and psychological perspective. 

The following are but a few examples of breast cancer survivorship programs that embrace the multidisciplinary approach: 

• Lynn Sage Breast Cancer Survivorship Program at the Robert Lurie Comprehensive Cancer Center of Northwestern University (http://
cancer.northwestern.edu/public/why_northwestern/specialty_programs/programs/womens.cfm)

• UCLA-LIVESTRONG™ Survivorship Center of Excellence at the UCLA Jonsson Comprehensive Cancer Center (http://www.cancer.ucla.
edu/Index.aspx?page=221)

• Breast Cancer Survivorship Clinic at MD Anderson Cancer Center (http://www.mdanderson.org/patient-and-cancer-information/cancer-
information/cancer-topics/survivorship/follow-up-care/breast.html)

• The Breast Cancer Survivorship Initiative at the University of Michigan Comprehensive Cancer Center (http://www.mcancer.org/breast-
cancer/survivorship)

An important requirement of survivorship programs (or good follow-up care in general) is coordination of healthcare personnel. Studies have 
found gaps in sharing treatment summaries and overall survivorship care plans between medical oncologists and primary care physicians.2 
Only 20% of the oncologists said they share the full survivorship plan with the primary care physician (PCP), and 50% claim to share a treatment 
summary only. The percentages of PCPs claiming to receive this information from oncologists are far lower.2

There is activity afoot at the National Committee for Quality Assurance (NCQA) to address the sharing of cancer survivorship program 
information between PCPs and oncologists. Patricia Barrett, MHSA, NCQA’s vice president of product development and policy, told Evidence-
Based Oncology about a pilot project that is under way to implement and test patient-centered oncology care. Under a contract with the 
Patient Centered Outcomes Research Institute (PCORI), NCQA is extending the patient-centered medical home model to oncologists.NCQA’s 
accreditation program applies to other specialty specialist groups, called patient-centered specialty practices (PCSPs), which build off the 
same requirements. How did cancer survivorship programs arise as a measure for oncology specialty practices? Barrett explained, “It came 
from conversations with cancer survivors and oncologists on our advisory group. It grew out of things that already were in place with regard 
to transitions from specialty back to primary care. And it clearly is something that is patient centered.” In terms of the requirements of can-
cer survivorship programs for accreditation purposes, “NCQA is not highly specific about the communication includes,” said Barrett. “It must 
consist of a summary of care and an ongoing plan of care from the oncologist to the primary care physician.” The PCP will then coordinate 
the patient’s care with other specialists as needed, per the care plan. “Primary care is expected to have that central coordinating role,” she 
stated. EBO
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AACR Seeks FDA Oversight on LDTs 
Surabhi Dangi-Garimella, PhD

With an increased awareness 
and use of personalized medi-
cine, the diagnostic test mar-

ket is thriving. The tests being marketed 
run the gamut, from companion diag-
nostics, to lab-developed tests (LDTs), to 
direct-to-consumer tests. However, the 
FDA has not been very stringent about 
validating these products. This can cre-
ate safety issues, since important treat-
ment decisions are based on the results 
obtained from these tests. 

As reported in a previous issue of Ev-
idence-Based Oncology,1 on July 31, 2014, 
the FDA announced the issuance of a fi-
nal guidance for companion diagnostics 
and a risk-based oversight framework 
for LDTs. While companion diagnostic 
tests, which can detect specific gene 
mutations and help select a treatment 
regimen, have always been FDA-regu-

lated, LDTs are developed by an indi-
vidual laboratory and thus far have not 
fallen under the FDA’s jurisdiction.2  

The American Association for Cancer 
Research (AACR), in an effort to hasten 
the process, issued a policy statement 
urging the FDA to actively exert its au-
thority to regulate high-risk LDTs that 
drive physician treatment decisions, 
including regimens in oncology. Accord-
ing to Charles L. Sawyers, MD, “It is vital 
that all diagnostic tests used to make 
high-risk treatment decisions be FDA-
approved, so patients and physicians 
can be assured of the test’s safety and 
accuracy.”3 Sawyers, a coauthor of the 
policy statement, is chair of the Human 
Oncology and Pathogenesis Program at 
the Memorial Sloan Kettering Cancer 
Center in New York and is the immedi-
ate past president of AACR.

Affirming the increasing importance 
of diagnostic tests in various fields of 
healthcare, the policy statement, pub-
lished in Clinical Cancer Research, states, 
“Patients and physicians should be able 
to rely on the test results that are form-
ing the basis of high-risk treatment 
decisions, whether these tests are de-
veloped as an LDT or are kits approved 
by the FDA. Implementation of a risk-
based framework by the FDA that would 
provide for evaluation of all high-risk 
molecular diagnostic tests would bal-
ance the need for encouraging innova-
tive medical product development with 
the need for ensuring patient safety.”4 

EBO
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FDA Update

First PD-1 Inhibitor Approved for Melanoma
Surabhi Dangi-Garimella, PhD

The long-awaited PD-1 inhibi-
tor from Merck, pembrolizumab 
(Keytruda), was granted acceler-

ated approval by the FDA. The approval 
grants patients with unresectable mela-
noma, who are non-responsive to other 
drugs, access to this immunotherapy,1 
which could have a tremendous impact 
on the prognosis of the 76,100 new cases 
of melanoma estimated in 2014.2

“Keytruda is the sixth new melanoma 
treatment approved since 2011, a result 
of promising advances in melanoma re-
search,” said Richard Pazdur, MD, direc-
tor of the Office of Hematology and On-
cology Products in the FDA’s Center for 
Drug Evaluation and Research. “Many of 
these treatments have different mecha-
nisms of action and bring new options 
to patients with melanoma.”1 

Keytruda is the first immunotherapy 
molecule in the pipeline—a checkpoint 
inhibitor—to be approved after ipi-
limumab (Yervoy; Bristol-Myers Squibb). 
Iplilimumab, a CTLA-4 inhibitor, has 
been used in the treatment of meta-
static melanoma since 2011.3 Ipilim-
umab has since been evaluated in other 
indications, such as non-small cell lung 
cancer.

Keytruda is the first approved drug 

that blocks the PD-1 signaling pathway, 
which restricts the body’s immune sys-
tem from attacking melanoma cells, and 
is intended for use following treatment 
with ipilimumab. For melanoma pa-
tients whose tumors express the BRAF 
V600 mutation, Keytruda is intended 
for use after treatment with ipilimumab 
and a BRAF inhibitor.1

The treatment was granted break-
through therapy designation follow-
ing preliminary clinical evidence that 
showed the drug may offer a substantial 
improvement over available therapies, 
which include ipilimumab, peginter-
feron alfa-2b, vemurafenib, dabrafenib, 
and trametinib. It also received priority 
review and orphan product designation. 
Priority review is granted to drugs that 
have the potential, at the time the appli-
cation was submitted, to be a significant 
improvement in safety or effectiveness 
in the treatment of a serious condition. 
Orphan product designation is given to 
drugs intended to treat rare diseases.1

The encouraging results with Key-
truda resulted in the regimen being 
evaluated under the FDA’s accelerated 
approval program, which allows earlier 
patient access to promising new drugs 
even while confirmatory trials are on-

going, by using surrogate end points. 
Improved survival or disease-related 
symptoms with Keytruda have not yet 
been established.1

Meanwhile, Bristol-Myers Squibb and 
Ono Pharmaceutical Company filed 
a lawsuit against Merck arguing that 
Keytruda impinges on their patent for 
a method of harnessing the body’s im-
mune system to fight cancer by block-
ing the PD-1 receptor. The lawsuit was 
filed on the same day as the market 
approval of Keytruda. Bristol-Myers 
Squibb and Ono already have a PD-1 in-
hibitor, nivolumab (Opdivo), approved 
in Japan. Nivolumab is expected to be 
submitted for approval to the FDA by 
the end of September 2014 for mela-
noma treatment, and by the end of the 
year for lung cancer.4 EBO
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Avastin (bevacizumab), a mono-
clonal antibody that inhibits the 
vascular endothelial growth fac-

tor and prevents the growth of blood 
vessels (angiogenesis), has received FDA 
approval to treat patients with persis-
tent or late-stage cervical cancer.1 The 
approval allows administration of beva-
cizumab in combination with paclitaxel 
and cisplatin or paclitaxel and topote-
can in the said population.2

The phase 3 study, conducted in 452 
women, met its primary end point of 
improved overall survival (OS), with 
a significant 26% reduction in the risk 
of death when bevacizumab was com-

bined with chemotherapy, compared 
with chemotherapy alone (median OS: 
16.8 months vs 12.9 months; hazard ra-
tio = 0.74; P =.0132). Additionally, inclu-
sion of bevacizumab resulted in a high-
er rate of tumor shrinkage compared 
with chemotherapy alone.2

Avastin, approved in 2004 as first-line 
treatment for patients with metastatic 
colorectal cancer, was the first angio-
genesis inhibitor to be granted FDA 
authorization.3 Richard Pazdur, MD, di-
rector of the Office of Hematology and 
Oncology Products in the FDA’s Center 
for Drug Evaluation and Research, said, 
“Avastin is the first drug approved for 

patients with late-stage cervical cancer 
since the 2006 approval of topotecan 
with cisplatin. It is also the first biologic 
agent approved for patients with late-
stage cervical cancer and was approved 
in less than 4 months under the FDA’s 
priority review program.”1 

Some of the treatment-related side 
effects of Avastin include hypertension, 
thrombosis, and gastrointestinal-vagi-
nal fistulas.2 EBO
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Avastin: First Molecule in Nearly a Decade for 
Metastatic Cervical Cancer
Surabhi Dangi-Garimella, PhD

Moving Beyond BRCA Mutations in Familial 
Breast Cancer
Surabhi Dangi-Garimella, PhD

The concept of inherited breast 
cancer first brings to mind the 
BRCA genes. The 2 genes, BRCA1 

and BRCA2, share about 2000 distinct 
mutations between them, and reports 
suggest that 1 in 400 to 800 people 
carry a pathogenic germline mutation 
in BRCA1 or BRCA2.1 The phenotype of 
these mutations: nonfunctional BRCA1 
or BRCA2 proteins or a complete lack 
of expression of the proteins. Late last 
year, the US Preventive Services Task 
Force provided an update to its 2005 
recommendations, which was reported 
by Evidence-Based Oncology,2 reaffirming 
the genetic risk assessment and BRCA 
mutation testing in women susceptible 
to breast and ovarian cancer, based on 
family history. The lack of expression, 
or an inactivating mutation, of a tumor 
suppressor, increases susceptibility to 
cancer. Germline mutations in BRCA1 
and BRCA2 have historically been asso-
ciated with the development of breast3,4 
and ovarian cancer,5 while recent stud-
ies have also identified the role in pan-
creatic cancer6 and colorectal cancer.7 

However, the BRCA genes do not tell 
the whole tale—while women with 

BRCA mutations have an increased risk 
of breast cancer, mutations in other 
genes have been identified. These mu-
tations do exist, though they are less 
prevalent and have a relatively smaller 
impact on the familial form of the dis-
ease. The rapid progress in bioinfor-
matics has given momentum to the 
evaluation of the genetic profile of a 
large number of tumor samples, which 
can identify these rare mutations. One 
such project, a collaboration between 
researchers at the Huntsman Cancer 
Institute at the University of Utah and 
several other research organizations 
around the globe, discovered 4 new 
genes responsible for increased sus-
ceptibility to familial breast cancer: 
RINT1, MRE11A, RAD50, and NBN.8 

Bioinformatics and Personalized 
Medicine
Targeted/personalized treatment is un-
doubtedly the future of cancer therapy. 
Our improved understanding of with-
in-tumor and between-tumor hetero-
geneity has led to the development of 
interventions that can be tailored to 
an individual’s specific cancer subtype. 

However, the task is daunting—the 
complex nature of cancer, and the ease 
with which the tumors adapt, results 
in resistance phenomena that are at 
times hard to combat. 

With this in mind, the National Can-
cer Institute (NCI) launched The Cancer 
Genome Atlas (TCGA) in collaboration 
with the National Human Genome Re-
search Institute (NHGRI).9 The pilot, 
initiated in 2006, was designed to gen-
erate an atlas that would map the sea 
of changes that accompany a specific 
cancer type. Additionally, the data are 
accessible to researchers all around 
the world, which can help them make 
and validate their own discoveries, as 
well as fill up the gaps that exist in 
the current knowledge of a particular 
cancer type—a concept recently cor-
roborated by researchers at the Broad 
Institute.10 In a study published in Na-
ture that evaluated nearly 5000 tumor 
and matching normal tissue samples 
(many from TCGA), the authors identi-
fied nearly all the known cancer genes 
in the 21 tumor types being evalu-
ated, in addition to 33 novel genes.10 

The New Genes in Familial Breast 
Cancer
RINT-1
Going back to the recent discovery of 
genes responsible for breast cancer in-
heritance, the authors identified 3 as 
yet undiscovered mutations in Rad50 
Interactor 1 (RINT-1). To follow up their 
findings, they conducted a mutation 
screen, which distinguished 29 carriers 
of rare, likely pathogenic variants—23 
of these were identified in early-onset 
breast cancer cases and the remaining 
6 were identified in matched controls. 
In families that had evidence of multi-
ple cases of breast cancer, 4 additional 
carriers of rare genetic variants were 
identified. Additionally, RINT-1 muta-
tions were also found to increase the 
carrier’s susceptibility to Lynch syn-
drome cancers (inherited cancer of the 
digestive tract), especially among rela-
tives who had a cancer diagnosis at un-
der 60 years of age.11

RINT1 protein, expressed on the en-
doplasmic reticulum, the Golgi appa-
ratus, and the centrosomes, has his-
torically been identified as a cell cycle 
regulator that prevents tumor growth.12 

Research Report



Figure. MRN Complex Proteins Participate in DNA Repair

An intricate process with multiple players, the Mre11, Rad50, and Nbs1 genes react to DNA damage by 
sequential interaction with multiple proteins, which together initiate double-strand DNA repair.

Source: Zha S, Boboila C, Alt FW. Mre11: roles in DNA repair beyond homologous recombination. 
Nat Struct Mol Biol. 2009;16(8):798-800.
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Disruptions in the expression of this 
protein were found to cause abnormali-
ties during both the interphase and mi-
tosis, with the mitotic events leading to 
cell death. Additionally, homozygous 
deletion of RINT-1 alleles (RINT-1-/-) re-
sulted in embryonic lethality in mice, 
while the animals expressing heterozy-
gous RINT-1 (RINT-1+/-) developed mul-
tiple tumors, emphasizing its role as a 
potential tumor suppressor.12 

The DNA Repair Proteins: MRE11A, 
RAD50, NBN
Mutations in the MRE11A-RAD50-Ni-
brin (MRN) protein complex, a major 
player in DNA double-strand break re-
pair, were also found to increase breast 
cancer susceptibility. Although defects 
in the MRN complex have previously 
been shown to predispose individuals 
to breast cancer,13 the exact mecha-
nism of the defect is not clear. In the 
recent study published in Breast Cancer 
Research, the authors queried if the de-
fect was a result of protein truncation 
or an expression of a missense protein. 
Further, they examined whether some 
of the rare MRN variants are responsi-
ble for intermediate-risk breast cancer 
susceptibility alleles.14

The results of this study, which 
evaluated samples from diverse eth-
nic groups, led the authors to conclude 
that MRE11A, RAD50, and NBN (Nbs1) 
are indeed intermediate-risk breast 
cancer susceptibility genes that should 
be included on cancer susceptibility 
diagnostic gene panels. Although trun-
cation variants of these proteins were 
discovered in the patient samples, a 
significantly higher proportion of mis-
sense mutations were identified. How-
ever, the authors think that the data 
are insufficient to establish a clinically 
actionable classification of individual 
variants observed in the study.14

PALB2
The partner and localizer of BRCA2 
(PALB2) protein, initially recognized as a 
BRCA2 binding partner, was later found 

to interact with BRCA1 as well.15,16 Re-
sponsible for Fanconi’s anemia follow-
ing a biallelic loss-of-function muta-
tion, the monoallelic loss-of-function 
mutation of PALB2 is a risk factor for 
breast cancer as well as pancreatic can-
cer.17 While analyses have provided risk 
estimates on loss-of-function PALB2 
mutations and familial breast cancer, a 
recent paper published in the New Eng-
land Journal of Medicine took up the task 
of obtaining more precise and robust es-
timates, based on data collected across 
different locations within the United 
Kingdom—362 individuals across mul-
tiple generations of 154 families, and 
with different family histories.18 These 
individuals, who expressed truncated 
mutants, splice variants, or deletion 
mutants of PALB2, were 8 to 9 times 
more likely to develop breast cancer 
relative to the general population if 
they were below 40 years of 
age. Susceptibility reduced, 
however, with age: those in 
the 40-to-60-year age group 
were 6 to 8 times more likely 
to develop the disease, while 
those over 60 years of age 
were 5 times more likely to 
develop breast cancer. 

The authors concluded 
that loss-of-function muta-
tions in PALB2 are an impor-
tant determinant of heredi-
tary breast cancer, although 
the risk of developing the 
disease in these individuals 
could overlap with BRCA2 
mutation carriers.18

Implications for the 
Patient 
Some of the diagnostic pan-
els that are currently avail-
able include some of these 
genes (Table),19,20,21 since they 
have all been associated 
with breast cancer. Inventia’s 
“High-risk hereditary breast 
cancer” panel, for example, is 
a 7-gene panel that includes 

PALB2, along with the BRCA genes. 
Myriad, which has been in the 
genetic testing marketplace for 
some time now, has developed the 
“Myriad myRisk Hereditary Can-
cer” panel—a 25-gene panel that 
points to susceptibility of an in-
dividual to familial cancers of the 
breast, ovary, endometrium, pros-
tate, stomach, skin, and pancreas, 
and colorectal cancer.22 The panel 
includes BRCA1, BRCA2, PALB2, 
and NBN, among other genes, to 
identify the risk for familial breast 
cancer.23 Myriad also markets the 
BRACAnalysis test, which evalu-
ates mutations only in the BRCA 

genes to identify hereditary risk of 
breast and ovarian cancer.24

Several health insurance plans cover 
counseling and testing costs, if individ-
uals decide to go that route. However, 
to reduce the risk of unnecessary test-
ing, insurance companies like Cigna 
and Priority Health have mandated 
pre-testing genetic counseling for he-
reditary conditions—including breast 
cancer—from an independent genetic 
counselor.25,26 Additionally, the Afford-
able Care Act has made provisions for 
new health plans to provide coverage 
of physician-recommended counseling 
and BRCA-testing costs.27

The tools are out there—the require-
ment is raising awareness in the popu-
lation to appropriately utilize them. 
Individuals who have had cancer or 
those who have a known family history 
of cancer would be ideal candidates 

for such testing. However, the process 
should be aided by a genetic counselor, 
who can evaluate the person’s family 
tree to determine the need for testing. 
With newer genes being identified and 
validated in large and diverse popula-
tions, these panels will definitely ex-
pand. EBO
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Table. DGAC Draft Conclusions, Dietary Patterns, and Selected 
Cancers1

Colorectal Cancer
Moderate evidence suggests an inverse association between risk of colorectal cancer and 
dietary patterns that are:
• high in fruits, vegetables, legumes, whole grains, lean meats/seafood, low-fat dairy
• moderate in alcohol, and
• low in red or processed meats, saturated fats, and sodas/sweets.

In contrast, greater colorectal cancer risk is associated with diets that are:
• high in red/processed meats, French fries/potatoes, and sources of sugars (ie, sodas, 

sweets, and dessert foods).

Breast Cancer
Moderate evidence suggests that dietary patterns, 
• rich in fruits, vegetables, and whole grains
• low in some animal products and refined carbohydrates,

 are associated with reduced risk of postmenopausal breast cancer.

The data regarding this dietary pattern and premenopausal breast cancer risk points in the 
same direction, but the evidence is limited due to fewer studies.

DGAC indicates Dietary Guidelines Advisory Committee.

Steven Clinton, MD, PhD

Draft Statement: Evidence Connecting Diet to 
Colorectal, Breast Cancer Stronger Than Links to 
Lung, Prostate 
Mary K. Caffrey

If you mother told you, “Eat your vegeta-
bles,” she knew intuitively what science 
continues to affirm. 

The 2015 US Dietary Guidelines Advi-
sory Committee (DGAC), charged with 
making recommendations to update the 
nation’s policies for healthy eating, held its 
fourth meeting on July 16 and 17, 2014, in 
Bethesda, Maryland. During the meeting, a 
key subcommittee tasked with reviewing 
recent evidence on how dietary patterns 
affect health developed draft language on 
the relationships between what Ameri-
cans eat and 4 major cancers—breast, 
colorectal, prostate, and lung—as well as 
chronic conditions such as type 2 diabe-
tes mellitus (T2DM) and obesity. This is 
the first time that the DGAC’s report will 
include recommendations on the connec-
tions between diet and cancer.1,3

Chaired by Barbara Millen, DrPH, RD, of 
Millennium Prevention in Westwood, Mas-
sachusetts, the 2015 DGAC consists  of 15 
scientists specializing in nutrition, cancer 
prevention, public health, and other fields 
who were appointed in spring 2013 to offer 
recommendations to the US secretaries of 
Health and Human Services (HHS) and Ag-
riculture (USDA). As outlined by Congress, 
the process takes place every 5 years, with 
management rotating between HHS and 
USDA.2,3

DGAC’s work remains in draft form un-
til the final report goes to the secretaries, 
who then review it alongside 
comments from the public—
which have been received 
in-person and online—as 
well the many “stakehold-
ers,” which include lobbyists 
for the food industry, some of 
whom have already appeared 
before DGAC during the public 
comment sessions.3

The final policy is released 
as Dietary Guidelines for Ameri-
cans, a document that affects everything 
from the composition of school lunches, 
to the makeup of meals fed to the military, 
to the allotments that go into the Supple-
mental Nutrition Assistance Program. Fall-
out from the guidelines sometimes stirs 
controversy. The work of the 2015 DGAC 
continues as the National School Boards 
Association and other groups lobby Con-
gress for relief from the Healthy Hunger-
Free Kids Act of 2010, which revamped 
the rules governing what school districts 

receiving federal funds can serve in school 
lunches.4,5

In prior remarks and in her opening ad-
dress to the committee on July 16, Millen 
discussed the committee’s assignment of 
examining how the improvements to the 
American diet can reduce chronic disease. 
The committee, she said, “is charged with 
providing technical assistance on how 
food, nutrition, and physical activity can 
do 2 things: promote the health of the US 
population and help reduce the burden of 
chronic disease and other lifestyle-related 
problems, and also develop recommenda-
tions and best methods and practices, at 
the individual and population level.”1

Millen said the emphasis on “dietary 
patterns” allows for several things: a re-
view of how Americans eat now, a review 
of the evidence of what dietary patterns 
are associated with chronic disease and 
with cancers, and an analysis of “what 
works,” which will provide practical rec-
ommendations for healthcare and public 
health officials.

The first day of the July meeting fea-
tured presentations from Frank Hu, MD, 
PhD, MPH, of the Harvard School of Public 
Health, and Steven Clinton, MD, PhD, of the 
Ohio State University. Hu presented draft 
language on the relationship between di-
etary patterns and CVD, body weight/obe-
sity, and T2DM, while Clinton presented 
language on the relationships between 

dietary patterns and 4 major 
cancers that account for half 
of the cancer incidence in 
the United States: lung can-
cer, prostate cancer in men, 
breast cancer in women, and 
colorectal cancer.

As Hu and Clinton outlined, 
and as committee members 
noted, there was a high de-
gree of consistency across the 
evidence base when examin-

ing what dietary patterns were connected 
with lower or higher incidence of chronic 
disease and with cancer. Among the 4 ma-
jor cancers, evidence showed the stron-
gest links between dietary patterns and 
colorectal cancer, and moderate evidence 
involving dietary patterns and post meno-
pausal breast cancer. 

More illuminating, however, was the 
high level of consistency in the draft rec-
ommendations, whether they involved 
major cancers or chronic diseases. (For 

draft conclusions in colorectal and breast 
cancer, see the Table.) In summary, the 
committee draft conclusions find links be-
tween better health outcomes and:

• A diet high in fruits, vegetables, and 
whole grains

• A diet with regular amounts of fish, le-
gumes, and low-fat dairy. Alcohol can 
be consumed in moderation

• A diet low in sugar-sweetened bever-
ages, red and processed meats, refined 
grains, and saturated fats

The consensus in the draft statements 
emerged from a rigorous process for all 
4 major cancers and for the chronic dis-
eases. Clinton said the literature review for 
dietary patterns and cancer covered the 
period from January 2000 through 2014, 
taking in a total of 82 articles: 25 involv-
ing breast cancer, 22 involving colorectal 
cancer, 4 on lung cancer, and 7 on prostate 
cancer.

At the outset, Clinton explained the 
limitations involved in the committee’s 
review. “Despite the expanding number 
of available studies regarding dietary pat-
terns and cancer risk, the portfolio of qual-
ity studies remains modest and employs a 
wide methodology in study design, dietary 
pattern assessment, and statistical ap-
proaches,” he said.

Indeed, the committee was unable to 
draw any conclusions about links between 
dietary patterns and prostate cancer, due 
to the disease’s complex epidemiology and 
a variety of other factors. In lung cancer, 

there is some evidence that dietary pat-
terns similar to those that affect breast 
cancer outcomes are in play, but it is very 
limited. And regarding lung cancer, Clin-
ton said, additional research is needed to 
understand the interplay between diet 
and tobacco use, including the age when 
tobacco use starts and the type of tobacco 
involved.

More research is also needed, Clinton 
said, to understand the role of dietary pat-
terns in premenopausal breast cancer. EBO
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education among my colleagues.
The dream of personalized medicine 

is now becoming a reality. Doctors can 
order genetic tests to determine disease 
risk or treatment options with a turn-
around time unheard of when GINA 
became law. Doctors can now prescribe 
specifically tailored therapies based on 

the genetic status of a cancerous tumor. 
For example, 80% of patients with non-
small cell lung cancer with a mutation 
in their EGRF gene can benefit from a 
drug that targets this specific mutation. 
However, only one-fifth of patients with 
this type of cancer have the EGFR muta-
tion, so it is imperative that doctors use 

genetic testing to identify those patients 
who will respond to the drug and not 
waste time—and the $12,000 that each 
treatment costs—giving it to those who 
cannot benefit from therapy. With the 
genetic test, doctors can target an incred-
ibly effective drug to those patients from 
whom they expect the best response. 

The drug in this example was found to 
be safe and effective in an extensive re-
view process required for FDA approval. 
However, some genetic tests, like this 
one to assess the EGFR mutation, are 
considered LDTs and have not been sub-
ject to FDA review. Without the FDA’s re-
view process, how can we be sure of the 

overwhelming for a primary care physi-
cian, especially with respect to symptom 
management (pain, nausea/vomiting, 
neuropathy, blood count, etc).1 With the 
oncologist’s clinic filling in as the medi-
cal home, the treatment and care pro-
cess can be optimized to improve quality 
and efficiency, while minimizing adverse 
effects. Chemotherapy, in some patients, 
can lead to severe side effects that are 
quite difficult to manage and might re-
quire additional hospitalization, which 
can affect treatment outcomes and in-
crease expenditure.1 

The following are key traits foreseen 
for an OMH:

• Coordinated, patient-centered care
• Evidence-based treatment plans 

with the aim of quality outcomes
• Accessible, efficient, and affordable 

care
• Care that is continuously improved 

by measuring against quality stan-
dards.1

COA’s OMH Initiative
Community Oncology Alliance wants 
to model OMH with care coordination, 
quality, and cost as their mantra. OMH 
could function on different reimburse-
ment models that would place the pa-
tient front and center. COA’s emphasis is 
on creating an accountable care model 
balanced with appropriate reimburse-
ment, to ensure patient access to quality 
care that is also cost efficient.

With this objective, COA’s OMH brings 
together oncologists, payers, insurance 
administrators, cancer care advocates, 
patient advocates, nursing representa-
tives, and pharmacists to steer the initia-
tive toward its goals.2 To convert a clini-
cal practice into a medical home, COA 
has laid down certain standards:

• Defining core quality and value mea-
sures for performance, including pa-
tient satisfaction surveys

• Developing a benchmark capability 
so providers can compare perfor-

mance with peers 
• Develop tools and ser-

vices that  would help a clin-
ic transition to an OMH

• Establish a platform of 
information exchange for 
practices to improve out-
comes

• Develop different pay-
ment models with private 
payers as well as with Medi-
care to make OMH a viable 
oncology model.1

A very important aspect 
of OMH is gaining accredi-
tation. In collaboration with 
the Commission on Cancer 
(CoC), COA has developed 
an accreditation program—
with input from cancer care 
stakeholders—in the follow-
ing domains:

• Patient engagement
• Expanded access
• Evidence-based care
• Comprehensive team- 

          based care
• Continuous quality 

improvement.3

Additionally, several payment-reform 
initiatives have been undertaken, under 
the guidance of both oncologists and 
practice administrators, to explore fee-
for-service, shared savings, and bundled 
or episodic payment models. These ini-
tiatives involve COA’s collaboration with 
the American Society of Clinical Oncol-
ogy, Medicare, PriorityHealth, Aetna, and 
UnitedHealthcare, among others. COA 
will also be hosting a Payer Exchange 
Summit in Washington, DC, in October 
to exchange information on payment re-
form in oncology.4  

OMH promises a radical change in 
oncology care that is—most important-
ly—patient-centric. As these models are 
implemented, and their performance 
analyzed across practices, we could ex-
pect a change for the better in cancer 
care. EBO
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(continued from cover)

The Community 
Oncology Alliance’s 

emphasis is 
on creating an 

accountable care 
model balanced 

with appropriate 
reimbursement, 

to ensure patient 
access to quality 

care that is also cost 
efficient.
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Cancer Trials Face a Shortage of Teen, Young Adult Enrollees
(continued from cover) 

Gregory Reaman, MD

LDTs have become 
much more 

sophisticated, and 
the repercussions 

of a false result can 
now be dangerous. 
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reliability of these genetic test results? 
Originally, LDTs were used to measure 

routine physical data such as cholesterol 
levels or white blood cell counts, and 
they were often designed, manufactured, 
and used in a single laboratory, such as 
a particular hospital. As such, while the 
FDA maintained the statutory author-
ity to regulate these tests, it chose not 
to, due to the tests’ simple nature and 
limited use. Since the completion of the 
Human Genome Project, however, LDTs 
have become much more sophisticated, 
and the repercussions of a false result 
can now be dangerous. The regulatory 
framework, however, has remained the 
same, with no assurance that the tests 
are reliable, safe, and effective.

The Clinical Laboratory Improvement 
Amendments (CLIAs) directs CMS to 
oversee laboratory safety and ensure 
that LDTs are conducted in laboratories 
that meet clinical quality standards for 
personnel and laboratory practices. CLIA 
does not, and is not, authorized to ensure 
that laboratories performing LDTs pro-
duce evidence of effectiveness, nor does 
it require the reporting of post market 
adverse events. This means that under 
the current regulatory framework, pa-
tients and their doctors have no guaran-
tee that the tests upon which they base 
important medical decisions are valid, 
reliable, safe, or effective. The FDA’s re-
cent action would change all of this, pro-
viding clarity and security for patients.

This situation is not hypothetical. 

In June 2008, one of the largest clinical 
laboratory companies, LabCorp, began 
marketing OvaSure, an LDT designed 
to detect early-stage ovarian cancer by 
measuring the levels of 6 proteins in 
a blood sample. This kind of test is ex-
tremely valuable to patients with a risk 
of ovarian cancer. Removing the ovaries 
from an early-stage ovarian cancer pa-
tient, before the cancer has had the op-
portunity to spread, could save her life. 
Ninety percent of patients who catch the 
disease in the early stage are still alive 
5 years later, but only 30% are likely to 
survive for 5 years if the cancer is caught 
late. Unfortunately, the vast majority of 
ovarian cancer cases are caught late.

While the need for an early diagnos-
tic test is critical, an unreliable test could 
be extremely dangerous: a false positive 
may lead a woman to have her ovaries 
removed unnecessarily, and a false nega-
tive could be fatal. With only CLIA over-
sight, LabCorp was not required to prove 
that the 6 proteins the test detected could 
accurately predict disease. OvaSure was 
rushed to market before this crucial vali-
dation step and was later found to have 
an unfortunately high false positive rate. 
Many healthy women had unnecessary 
surgery to remove their ovaries, thinking 
they had ovarian cancer, only to discover 
after their surgery that they did not. In 
October 2008, just 4 months after its in-
troduction, the FDA stopped the sale of 
OvaSure in the interest of public safety—
they used a technicality to pull the prod-

uct, given the lack of a published frame-
work for oversight of LDTs. Because the 
research underpinning OvaSure had 
been performed at Yale University, and 
not at LabCorp, OvaSure qualified as a 
medical device rather than an LDT. Had 
the DA been able to review this product 
through its currently proposed regula-
tory framework for LDTs, the test would 
never have made it to market in the first 
place. 

LabCorp’s OvaSure is not the only 
complex screening test the FDA has 
stepped in to regulate, which demon-
strates the need for a new metric to 
guide oversight. FDA’s recent proposal al-
lows for proactive identification of riski-
er tests, eliminating the risk to patients 
of LDTs that are only regulated after they 
hit the market. This risk-based approach 
also puts all diagnostic test makers on 
equal footing, with each company re-
quired to prove its tests’ effectiveness, 
regardless of how the test was produced. 
When laboratories provide doctors with 
data that directly impact patient diagno-
sis and treatment, doctors should have 
confidence that these tests are valid and 
the results reliable.

The FDA’s newly announced frame-
work for oversight provides for greater 
patient protection. Regulation by the 
FDA will ensure that LDTs are safe and 
effective, adverse events are properly re-
ported, unsafe devices can be removed 
from the market, and patients are pro-
tected by informed consent procedures 

prior to their use of any investigational 
devices. 
   Now that genetic information is used 
regularly to guide treatment decisions, 
from cancers to cardiovascular disease, 
FDA is correct to take these steps to 
ensure that doctors are receiving test 
SincSresults that are accurate, safe, and 
effective. GINA empowered Americans 
to look into our own genes without fear 
of losing our healthcare or getting fired. 
This decision by the FDA will further 
empower patients to trust the results 
they receive, so that they and their doc-
tors can make important, and lifesaving, 
healthcare decisions. EBO

Rep Louise M. Slaughter (D-NY) has been 
a member of the House of Representatives 
since 1986. As chair of the House Rules Com-
mittee from 2007 to 2010, she helped guide 
the Affordable Care Act to passage.

this phenomenon: overlapping age cri-
teria, cancer type, and geographic acces-
sibility. 

“With pediatric clinical trials, pa-
tient enrollment decreases with age—a 
17-year-old is less likely to be enrolled 
than a 2-year-old,” said Karen Albritton, 
MD, medical director, Adolescent and 
Young Adult Program, Cook Children’s 
Hematology and Oncology Center, in 
conversation with Evidence Based Oncol-
ogy. Albritton pointed out that not just 
age, but the site of care—pediatric in-
stitution versus an adult institution—
determines participation in trials. “The 
AYA patient, who could be seen at either 
site, is more likely to be enrolled at a 
pediatric institution, where the culture 
prioritizes clinical trial availability and 
enrollment.”

Evaluation of data from a Surveil-

lance, Epidemiology, and End Results 
Program, which examined CT enroll-
ment and time to treatment among 
1358 AYA cancer patients, showed that 
only 14% of patients in 
the 15- to 39-year age 
group had enrolled in a 
CT, with certain cancer 
type–specific trends ob-
served—patients with 
acute lymphoblastic 
leukemia (ALL) and sar-
coma demonstrated the 
highest participation. 
While the reason for 
non-enrollment for more 
than 60% of patients was 
not documented, 16% of 
patients noted that no 
CT was open for regis-
tration. The report indicated that unin-

sured older patients (35 to 39 years), and 
those treated by nonpediatric oncolo-
gists, were the least likely to participate 
in trials. When the authors evaluated 

the time to treatment 
from diagnosis, espe-
cially in the older AYA 
population, they dis-
covered that efficient 
referral mechanisms to 
tertiary care facilities—
such as comprehensive 
cancer centers or chil-
dren’s hospitals that of-
fer specialized cancer 
treatment or trial par-
ticipation—could prove 
extremely important 
for achieving earlier ac-
cess to care. The study’s  

conclusion was that improved access to 

trials for this age group could result in 
better survival outcomes.5

Several studies have indicated that 
AYA patients have better outcomes 
when treated with pediatric-based pro-
tocols than when treated with protocols 
for adults (18 years and older).5 On this 
premise, a multicenter trial sponsored 
by the NCI is evaluating a pediatric 
chemotherapy regimen administered 
by adult hematologists/oncologists in 
AYA patients (16 to 39 years of age) with 
acute ALL.6 

According to Albritton, the medical 
oncology community should be engaged 
in the design of clinical trials for AYAs 
to ensure the feasibility of enrollment 
and compliance of AYAs treated in the 
medical oncology community. “All the 
stakeholders—the patient, the primary 
care provider, and the oncologist—need 
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pediatric oncologists 
has been an issue.” 
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Office of Hematology and Oncology Products,  
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to be educated about and advocates for 
the importance of clinical trials in this 
age group. Patients should be aware and 
ask if the hospital has AYA-appropriate 
care, including AYA clinical trials,” said 
Albritton.

Barriers to Treatment
In the year 2012, the CDC’s Division of 
Cancer Prevention and Control con-
vened a working group to understand 
and address the barriers and challeng-
es that discourage the participation of 
adolescents in CTs. The participants 
included research scientists across the 
spectrum of care (pediatric and adult 
oncology, health informatics, behav-
ioral science, CTs) working at clinical, 
academic, and government institutions 
as well as nonprofit organizations. To-
gether, they identified 5 major barriers 
to AYA recruitment in trials:

• low referral rates of adolescent pa-
tients with cancer to pediatric can-
cer centers

• limited availability of CTs for cer-
tain cancers

• physician-related barriers that 
limit CT accrual

• institutional barriers that impede 
collaboration between pediatric 
and adult oncologists on CTs

• unique psychological needs of ad-
olescent patients with cancer.7

The working group posited that the 
adolescent population has some unique 
issues associated with the transition to 
adulthood that can significantly im-
pact recruitment into trials. Addressing 
these matters would therefore require 
a coordinated effort from the various 
stakeholders in this domain.  

Age restrictions prove a major bar-
rier to the recruitment of AYAs. Some 
pediatric hospitals do not enroll young 
adults older than 18 years while oth-
ers have an upper age restriction of 
21 years. Some pediatric centers will 

enroll older patients only if the tumor 
is deemed to be of pediatric origin or 
if there is an open treatment protocol. 
Unfamiliarity of the family practice 
physician, who refers the young patient 
for treatment, with pediatric oncology 
programs can also influence choice of 
treatment site.8

“Age restrictions are 
not usually a barrier in 
adult hospitals; how-
ever, some pediatric 
hospitals do have an 
upper age limit. Some 
may have an upper age 
limit of 18 years, while 
others may enroll young 
adults up to 29 years of 
age,” Albritton informed 
EBO. “However, federal 
regulations necessitate 
appropriate credentials 
for the institute and 
staff, which could influence the ability 
of a hospital to admit (and then offer 
age-appropriate CTs to) AYAs,” she said. 

“The place of care does make a differ-
ence,” agreed Eric Tai, MD, MS, medical 
officer with the Comprehensive Can-
cer Control Branch, Division of Cancer 
Prevention and Control, CDC. Speaking 
with Evidence-Based Oncology, Tai said, 
“Pediatric and adult cancer trials usu-
ally have age restrictions; so a 20-year-
old patient will be considered an adult 
and may lose out on participating in a 
pediatric trial, and an 18-year-old may 
not be able to participate in an adult 
trial. What we need is more collabora-
tion and dialogue between medical on-
cologists and pediatric oncologists,” so 
the patient stands at an advantage.

“The lack of communication be-
tween medical oncologists and pedi-
atric oncologists has been an issue,” 
acknowledged Gregory Reaman, as-
sociate director, Office of Hematology 
and Oncology Products, FDA, in a con-
versation with Evidence-Based Oncology. 
“Specific efforts over the past decade 
by the NCI and the Cooperative Groups, 
the American Society of Clinical Oncol-
ogy, and the American Association for 
Cancer Research have drawn attention 
to AYAs as an under-researched popu-
lation that falls in between pediatric 
and adult specialists. Adult oncologists 
may not be familiar with some of the 
diseases that adolescents have, and so 
the patient may not have access to tri-
als for these cancers which are usually 
conducted by pediatric oncologists.”

The Children’s Oncology Group (COG), 
an NCI-supported CT organization with 
global research partnerships, conducts 
CTs exclusively for childhood and ado-
lescent cancers for an improved under-
standing of the underlying disease bi-

ology and to evaluate new treatments, 
supportive care, and survivorship.9 
COG, in order to maintain impeccable 
research standards, has stringent regu-
lations in place for its member institu-
tions that have also proved a hindrance 
for recruiting younger patients, es-

pecially AYAs. For ex-
ample, COG members 
need to have a pediatric 
intensive care unit—not 
an easy requirement to 
fulfill for hospitals that 
primarily treat adult 
patients. COG requires 
that the radiation oncol-
ogist who renders treat-
ment be a COG member, 
even if the site (which 
needs to be approved by 
the Quality Assurance 
Review Center) is a non-
COG treatment site.8 

However, according to Reaman—who 
is past chairman of COG—the organi-
zation has amended age eligibility re-
quirements on studies to accommodate 
adolescents as well as young adults, es-
pecially for studies in leukemia and in 
soft tissue and bone sarcomas.

One solution, recommended by 2 
leading pediatric oncologists in the 
field, is to increase referrals to centers 
that have higher rates of enrollment of 
AYAs, such as pediatric cancer centers, 
AYA oncology programs, and NCI-des-
ignated cancer centers. They suggest 
that the centralization of services to in-
stitutes with high rates of accrual can 
improve the current dismal outcomes 
in AYAs with cancer.10 Additionally, 
pediatric treatment centers should be 
encouraged to be more flexible on their 
age restrictions for en-
rollment, based on re-
sources and outcomes. 

Albritton and Tai both 
emphasized the use 
of NCI’s Central Insti-
tutional Review Board 
(CIRB), versus using sep-
arate IRBs at the individ-
ual pediatric and adult 
institutions may allevi-
ate some of the barriers 
to opening clinical tri-
als. According to Albrit-
ton, the study should 
ideally be formulated by 
medical and pediatric 
oncologists together, considering even 
subtle differences in approach between 
an adult oncology treatment model 
and a pediatric treatment model. “An 
example would be the starting criteria 
for initiating a round of chemotherapy–
a pediatric oncologist might be more 
comfortable starting at a lower white 

blood count level than a medical oncol-
ogist. So successful implementation of 
a common IRB protocol would require 
improved collaboration and communi-
cation between the medical and pedi-
atric oncologists. “Additionally, barriers 
to physically getting the patients and 
enrolling them at each site need to be 
overcome. Once the trial sites are open, 
ensuring that they are presented to the 
patient is also important,” she said.

Added Reaman, “NCI’s CIRB is a testa-
ment to improving recruitment. There 
is an adult and pediatric CIRB and a 
memorandum should be issued to im-
prove understanding between them.”

What Are the Steps Being 
Implemented?
As a relatively new discipline, says Tai, 
research being conducted and resourc-
es made available to study the AYA 
population are a bit lagging. However, 
he believes identifying this population 
is important to determine the involve-
ment of specific institutions as well as 
to pinpoint funding sources.

NCCN, in collaboration with the 
NCCN Foundation, the LIVESTRONG 
Foundation, and Critical Mass, released 
specific guidelines with the aim of pro-
viding support and counseling to AYAs 
with cancer. In addition to basic infor-
mation on cancer as a disease, treat-
ment options, and more, the NCCN 
provides information on websites and 
support groups (eg, www.stupidcan-
cer.org) as well as suggestions to cope 
with the stress of transitioning back to 
a “normal” life with friends and peers.11

The LIVESTRONG Foundation’s web-
site emphasizes the importance of so-
cial and emotional support for teen-

agers, who may have 
developed adult-onset 
cancers and may have a 
specific need for social 
and emotional support 
different from what’s 
needed by younger chil-
dren with cancer. The 
website underscores 
the fact that teenagers, 
transitioning into adult-
hood, could develop 
cancers usually found 
in adults—and they 
could receive medical 
treatment that is simi-
lar to an adult’s, com-

plemented by age-appropriate social 
and emotional support.12

The Knight Cancer Institute at the 
Oregon Health and Science University 
has a specific AYA oncology program 
to support the treatment of patients in 
this cohort, one of a few in the United 
States. In collaboration with the Lance 
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Prevention is better than cure—and when it comes to cancer, the FDA has complemented 
its role as a drug development regulator by implementing steps to help prevent the disease. 
Specifically with teenagers in mind, the FDA initiated an advertising campaign earlier this 
year to try to dissuade teenagers from smoking.1 An infographic developed by the regulatory 
authority provides the statistics on teenage smoking, along with the number of deaths 
caused by cigarette smoking, and encourages parents to speak to their children about the 
health consequences of the habit. The FDA simultaneously launched a public education 
campaign on “The Real Cost” of smoking, targeting youth 12 to 17 years of age who are 
exposed to or are experimenting with smoking.2

Another area that the FDA is working to regulate, with prevention in mind, is tanning 
salons. Despite the grim statistics on the heightened risk of melanoma with indoor 
tanning (a 59% increased risk at first visit, which increases with successive visits),3 13% 
of high school students reported using tanning beds during a survey conducted in 2011.4 
Considering all of these factors, the FDA decided to alter its regulation of sun lamp 
products and UV lamps for use in sun lamp products. The improved oversight mandates 
the inclusion of a blackbox warning on the sun lamps stating that they should not be used 
on people under the age of 18 years. Additionally, the FDA now requires all associated user 
instructions and promotional materials to include certain warnings and contraindications to 
regulate exposure.5 EBO
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Armstrong Foundation, the AYA team—
which includes pediatric oncologists, a 
psychosocial researcher, and a social 
worker—provides specific services tai-
lored to young cancer patients, includ-
ing fertility preservation and connect-
ing with support groups.13

Cancer Centers at the University of 
Chicago (for 15- to 30-year-olds)14 and 
at Northwestern University (15- to 
39-year-olds)15 have programs in place 
specifically for the AYA population. 

Reaman added that publications, 
monographs, and journals focused on 
AYAs with cancer have evolved to draw 
attention to this underserved patient 
population. Additionally, “Training pro-
grams have developed mechanisms to 
cross-train both pediatric and medical 
oncologists. Some medical oncologists 
are taking the initiative to train in pedi-
atric cancers,” he said, to enhance their 
abilities to treat those patients.

As for the FDA’s role in improving the 
situation for AYAs, Reaman informed 
Evidence-Based Oncology that although 
the FDA does not necessarily have ju-
risdiction over patient recruitment, the 
FDA is committed to facilitating pedi-
atric cancer drug development and has 
recently taken the position that AYAs 
may be eligible to participate in certain 
adult trials. “So we are in the process of 
developing a pediatric oncology prod-
uct development guidance that states 
that in certain diseases—such as mela-
noma, Hodgkin lymphoma, sarcoma—
where the age at presentation overlaps 
(both adult and pediatric populations), 
the trial could enroll patients down to 
the age of 12 years if there is reasonable 
evidence of the prospect for direct clin-
ical benefit from preclinical and early 
clinical data.”

AYAs and the ACA
Some of the health insurance barriers, 
especially among younger adults with 

childhood cancer who may have been 
denied coverage due to preexisting 
conditions, will now be eased thanks to 
the stipulations of the Affordable Care 
Act (ACA). Specific provisions within 
the Act ease follow-up care for some of 
the adult survivors:

1. No denial or cancellation of in-
surance coverage due to preex-
isting condition or development 
of a new condition.

2. Mandatory coverage allowed up 
to age 26 years on parents’ pri-
vate insurance plan.

3. States can decide to raise the 
Medicaid minimum eligibility to 
133% of federal poverty level.

4. Insurance companies can no lon-
ger set annual or lifetime cover-
age limits for medical services.

5. Each state will have a market-
place to purchase health insur-
ance, with subsidies for qualify-
ing individuals.16

Reaman emphasized that the ACA 
provides “a major opportunity to im-
prove enrollment because one of the 
barriers to enrollment is the fact that 
many of the young adults are unin-
sured. There are frequently added costs 
associated with CTs, some of which are 
covered by third-party carriers, which 
makes it difficult or impossible to en-
roll in CTs.” He added that for most 
pediatric cancers, the aim is “cure.” So 
side effects and toxicities in the long 
term, following cancer therapy, can im-
pact the quality of life of the patient. 
Reaman emphasized that long-term 
survivorship coverage is, therefore, ex-
tremely important among the AYAs.

Albritton agreed that the ACA, al-
though in its early stages, might prove 
a tremendous boost for the AYA popu-
lation, “The 18-25 year old AYA popu-
lation has traditionally been the most 

uninsured and underinsured 
age group, limiting their access 
to treatment options and per-
haps even making some hos-
pital administrations hesitant 
to invest in programs to attract 
more of this age group. Hope-
fully more AYAs will be covered 
because of the ACA and have 
equal access.” EBO
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GRANIX acts has been found on tumor cell lines. The possibility that GRANIX 
acts as a growth factor for any tumor type, including myeloid malignancies and 
myelodysplasia, diseases for which GRANIX is not approved, cannot be excluded.
6 ADVERSE REACTIONS
The following potential serious adverse reactions are discussed in greater 
detail in other sections of the labeling:
•	 Splenic	Rupture	[see Warnings and Precautions (5.1)]
•	 Acute	Respiratory	Distress	Syndrome	[see Warnings and Precautions (5.2)]
•	 Serious	Allergic	Reactions	[see Warnings and Precautions (5.3)]
•	 Use	in	Patients	with	Sickle	Cell	Disease	[see Warnings and Precautions (5.4)]
•	 Potential	 for	Tumor	Growth	Stimulatory	Effects	on	Malignant	Cells	[see 

Warnings and Precautions (5.5)]
The most common treatment-emergent adverse reaction that occurred at an 
incidence of at least 1% or greater in patients treated with GRANIX at the 
recommended dose and was numerically two times more frequent than in the 
placebo group was bone pain.
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in clinical practice.
GRANIX clinical trials safety data are based upon the results of three ran-
domized clinical trials in patients receiving myeloablative chemotherapy for 
breast cancer (N=348), lung cancer (N=240) and non-Hodgkin’s lymphoma 
(N=92). In the breast cancer study, 99% of patients were female, the median 
age was 50 years, and 86% of patients were Caucasian. In the lung cancer 
study, 80% of patients were male, the median age was 58 years, and 95% 
of patients were Caucasian. In the non-Hodgkin’s lymphoma study, 52% of 
patients were male, the median age was 55 years, and 88% of patients were 
Caucasian. In all three studies a placebo (Cycle 1 of the breast cancer study 
only) or a non-US-approved filgrastim product were used as controls. Both 
GRANIX and the non-US-approved filgrastim product were administered at 
5 mcg/kg subcutaneously once daily beginning one day after chemotherapy 
for at least five days and continued to a maximum of 14 days or until an ANC 
of ≥10,000 x 106/L after nadir was reached.

Bone pain was the most frequent treatment-emergent adverse reaction that 
occurred in at least 1% or greater in patients treated with GRANIX at the recom-
mended dose and was numerically two times more frequent than in the placebo 
group. The overall incidence of bone pain in Cycle 1 of treatment was 3.4% 
(3.4% GRANIX, 1.4% placebo, 7.5% non-US-approved filgrastim product).
Leukocytosis
In clinical studies, leukocytosis (WBC counts > 100,000 x 106/L) was observed 
in less than 1% patients with non-myeloid malignancies receiving GRANIX. 
No complications attributable to leukocytosis were reported in clinical studies.
6.2 Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The 
incidence of antibody development in patients receiving GRANIX has not 
been adequately determined.
7 DRUG INTERACTIONS 
No formal drug interaction studies between GRANIX and other drugs have 
been performed.
Drugs which may potentiate the release of neutrophils‚ such as lithium‚ 
should be used with caution.
Increased hematopoietic activity of the bone marrow in response to growth 
factor therapy has been associated with transient positive bone imaging 
changes. This should be considered when interpreting bone-imaging results.
8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy
Pregnancy Category C
There are no adequate and well-controlled studies of GRANIX in pregnant 
women. In an embryofetal developmental study, treatment of pregnant rab-
bits with tbo-filgrastim resulted in adverse embryofetal findings, including 
increased spontaneous abortion and fetal malformations at a maternally toxic 
dose. GRANIX should be used during pregnancy only if the potential benefit 
justifies the potential risk to the fetus.
In the embryofetal developmental study, pregnant rabbits were administered 
subcutaneous doses of tbo-filgrastim during the period of organogenesis 
at 1, 10 and 100 mcg/kg/day. Increased abortions were evident in rabbits 
treated with tbo-filgrastim at 100 mcg/kg/day. This dose was maternally toxic 
as demonstrated by reduced body weight. Other embryofetal findings at this 
dose level consisted of post-implantation loss‚ decrease in mean live litter 
size and fetal weight, and fetal malformations such as malformed hindlimbs 
and cleft palate. The dose of 100 mcg/kg/day corresponds to a systemic 
exposure (AUC0-24) of approximately 50-90 times the exposures observed in 
patients treated with the clinical tbo-filgrastim dose of 5 mcg/kg/day.
8.3 Nursing Mothers 
It is not known whether tbo-filgrastim is secreted in human milk. Because 
many drugs are excreted in human milk, caution should be exercised when 
GRANIX is administered to a nursing woman. Other recombinant G-CSF 
products are poorly secreted in breast milk and G-CSF is not orally absorbed 
by neonates.
8.4 Pediatric Use 
The safety and effectiveness of GRANIX in pediatric patients have not been 
established.
8.5 Geriatric Use 
Among 677 cancer patients enrolled in clinical trials of GRANIX, a total of 111 
patients were 65 years of age and older. No overall differences in safety or effec-
tiveness were observed between patients age 65 and older and younger patients.
8.6 Renal Impairment
The safety and efficacy of GRANIX have not been studied in patients with 
moderate or severe renal impairment. No dose adjustment is recommended 
for patients with mild renal impairment.
8.7 Hepatic Impairment
The safety and efficacy of GRANIX have not been studied in patients with 
hepatic impairment.
10 OVERDOSAGE
No case of overdose has been reported.
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Section NameSP4 

Indication

»  GRANIX is a leukocyte growth factor indicated for reduction in the duration of severe neutropenia in patients with nonmyeloid 
malignancies receiving myelosuppressive anticancer drugs associated with a clinically significant incidence of febrile neutropenia.

Important Safety Information

»  Splenic rupture: Splenic rupture, including fatal cases, can occur following the administration of human granulocyte colony-
stimulating factors (hG-CSFs). Discontinue GRANIX and evaluate for an enlarged spleen or splenic rupture in patients who report 
upper abdominal or shoulder pain after receiving GRANIX.

»  Acute respiratory distress syndrome (ARDS): ARDS can occur in patients receiving hG-CSFs. Evaluate patients who develop fever 
and lung infiltrates or respiratory distress after receiving GRANIX, for ARDS. Discontinue GRANIX in patients with ARDS.

»  Allergic reactions: Serious allergic reactions, including anaphylaxis, can occur in patients receiving hG-CSFs. Reactions can occur on 
initial exposure. Permanently discontinue GRANIX in patients with serious allergic reactions. Do not administer GRANIX to patients  
with a history of serious allergic reactions to filgrastim or pegfilgrastim.

»  Use in patients with sickle cell disease: Severe and sometimes fatal sickle cell crises can occur in patients with sickle cell disease 
receiving hG-CSFs. Consider the potential risks and benefits prior to the administration of GRANIX in patients with sickle cell  
disease. Discontinue GRANIX in patients undergoing a sickle cell crisis. 

»  Potential for tumor growth stimulatory effects on malignant cells: The granulocyte colony-stimulating factor (G-CSF) receptor, 
through which GRANIX acts, has been found on tumor cell lines. The possibility that GRANIX acts as a growth factor for any tumor 
type, including myeloid malignancies and myelodysplasia, diseases for which GRANIX is not approved, cannot be excluded.

»  Most common treatment-emergent adverse reaction: The most common treatment-emergent adverse reaction that occurred in 
patients treated with GRANIX at the recommended dose with an incidence of at least 1% or greater and two times more frequent 
than in the placebo group was bone pain.

Please see brief summary of Full Prescribing Information on adjacent page.

For more information, visit GRANIXhcp.com.

Reference: 1. Data on file. Teva Pharmaceuticals: Filgrastim MA Approvals Worldwide. February 2014.
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* Based on wholesale acquisition cost (WAC) of all short-acting G-CSF products  
as of November 11, 2013. WAC represents published catalogue or list prices and  
may not represent actual transactional prices. Please contact your supplier for actual prices.

Take a bite out of G-CSF acquisition costs*

GRANIXTM is another option in short-acting 
G-CSF therapy

GRANIX™ is an option for hospitals and  
payers to consider when determining  
health system budgets
»  FDA approved through the rigorous BLA† process

»  Teva’s short-acting G-CSF was first introduced in  
Europe in 2008 and is available in 42 countries‡1

»  GRANIX J Code: J 1446-Injection, tbo-filgrastim,  
5 micrograms, effective January 1, 2014

†Biologics License Application.

‡As of February 2014.
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