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In response to the billions of dollars wast-
ed each year in the United States on frag-
mented, ineffective, and uncoordinated care, 

some healthcare reform efforts have focused on 
integrating the delivery of healthcare.1-3 Today, 
millions of Americans receive their healthcare 
from integrated delivery networks (IDNs).1,4

However, just what is an IDN? Today, there re-
ally is no single answer.4 “The phrase covers a 
spectrum of scenarios; it has not been defined 
and is actually used as a catchall phrase to cover 
a variety of types of healthcare arrangements,” 
explained health economist Mark Hornbrook, 
PhD, researcher with the Cancer Research Net-

EBO: Today’s generation of multiple myeloma 
treatments result in high rates of initial re-
mission. However, virtually all patients expe-
rience relapse. What do we know today about 
the mechanism of relapse in myeloma?
Dr Siegel: You’re asking a very complicated ques-
tion and it’s not an easy one to answer. The mecha-
nism of relapse is that you don’t completely eradi-
cate the clone. That might seem a silly, almost 
superficial answer, but it actually is more compli-
cated than it might seem.

Myeloma is probably an inappropriate term, be-
cause it implies that we’re talking about a single 
disease, and almost certainly we are not. We used 
to talk about lymphomas a generation or two ago in a similar way. Now, we have 
identified 50 different species of what we used to call intermediate-grade lym-
phomas. Today, we understand that the biology of the various lymphoma types 
is entirely different and that the therapies used to treat them should be and are 
different.

What we call myeloma today is just a catchphrase for a bunch of diseases that 
are characterized by the accumulation of clonal plasma cells in the bone marrow. 
In some of those subtypes, the actual malignant cell—meaning the cell that is 
capable of repopulating the cancerous population—is a plasma cell, but in others 
it is not. It may be some other cell that has the capacity to spin off well-differen-
tiated plasma cells but in fact is not a plasma cell itself.

It is difficult to overstate how much 
our ability to study the fundamental 
molecular profiles within individual 

tumors has revolutionized our basic 

understanding of the biology of malig-
nant disease.1-3 Further, this informa-
tion has clearly identified both the het-
erogeneity of possible driver mutations 
and pathways within the cancers of 
individual patients as well as the large 
number of possible resistance mecha-
nisms available to permit individual 
cancers to overcome both traditional 
cytotoxic and the more “targeted” anti-
neoplastic agents.4

However, as interesting as this infor-
mation may be to cancer biologists, 
what is far more relevant to cancer 
patients, their families, and treat-
ing oncologists is how such data can 
be increasingly utilized to favorably 
impact clinical outcomes.5-7
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Placebo (n = 145)Jaka� (n = 145)

COMFORT-I: Percent Change in TSS in Individual Patients 
From Baseline to Week 24 or Last Observation9,a,b
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Each bar represents an individual patient’s response. Worsening of TSS is truncated at 150%.

Placebo (n = 153)Jaka� (n = 155)

COMFORT-I: Percent Change in Spleen Volume in Individual Patients 
From Baseline to Week 24 or Last Observation9,a

Upper 50th Percentile Upper 50th Percentile
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Each bar represents an individual patient’s response.

Jaka�  is a registered trademark of Incyte Corporation.
© 2012, Incyte Corporation. All rights reserved.
RUX-1130A  05/12

Indications and Usage
Jaka�  is indicated for treatment of patients with intermediate 
or high-risk myelo� brosis, including primary myelo� brosis, 
post–polycythemia vera myelo� brosis and post–essential 
thrombocythemia myelo� brosis.

Important Safety Information
•  Treatment with Jakafi  can cause hematologic adverse 

reactions, including thrombocytopenia, anemia and 
neutropenia, which are each dose-related effects, with
the most frequent being thrombocytopenia and anemia.
A complete blood count must be performed before 
initiating therapy with Jaka� . Complete blood counts 
should be monitored as clinically indicated and dosing
adjusted as required

•  The three most frequent non-hematologic adverse 
reactions were bruising, dizziness and headache

•  Patients with platelet counts <200 × 109/L at the start 
of therapy are more likely to develop thrombocytopenia 

during treatment. Thrombocytopenia was generally 
reversible and was usually managed by reducing the dose 
or temporarily withholding Jaka� . If clinically indicated, 
platelet transfusions may be administered

•  Patients developing anemia may require blood transfusions. 
Dose modi� cations of Jaka�  for patients developing anemia 
may also be considered

•  Neutropenia (ANC <0.5 × 109/L) was generally reversible 
and was managed by temporarily withholding Jaka� 

•  Patients should be assessed for the risk of developing 
serious bacterial, mycobacterial, fungal and viral infections. 
Active serious infections should have resolved before 
starting Jakafi . Physicians should carefully observe patients 
receiving Jaka�  for signs and symptoms of infection 
(including herpes zoster) and initiate appropriate 
treatment promptly

•  A dose modifi cation is recommended when administering
Jakafi  with strong CYP3A4 inhibitors or in patients with 

a  As studied in COMFORT-I, a randomized, double-blind, placebo-controlled phase III
study with 309 total patients (United States, Canada, Australia). The primary endpoint 
was the proportion of subjects achieving a ≥35% reduction in spleen volume from
baseline to Week 24 as measured by MRI or computed tomography (CT). A secondary 
endpoint was the proportion of subjects with a ≥50% reduction in TSS from baseline 
to Week 24 as measured by the daily patient diary, the modi� ed MFSAF v2.0.9,10

b  Symptom scores were captured by a daily patient diary recorded for 25 weeks. TSS 
encompasses debilitating symptoms of MF: abdominal discomfort, pain under left ribs, 
early satiety, pruritus, night sweats and bone/muscle pain. Symptom scores ranged 
from 0 to 10 with 0 representing symptoms “absent” and 10 representing “worst 
imaginable” symptoms. These scores were added to create the daily total score, 
which has a maximum of 60. At baseline, mean TSS was 18.0 in the Jaka�  group and 
16.5 in the placebo group.9,10

References: 1. McCallister E, et al. BioCentury. Reprint from December 5, 2011. 2. Haley S.
The Pink Sheet. November 21, 2011;73:47. Symptom Measurement in Clinical Trials. 
3. US Department of Health and Human Services Guidance for Industry: Patient-
reported outcome measures: Use in medical product development to support labeling 
claims. December 2009. 4. Basch E, et al. Issue brief from Conference on Clinical
Cancer Research, November 2011. 5. Cervantes F, et al. Blood. 2009;113:2895-2901.
6. Mesa RA, et al. Leuk Res. 2009;33:1199-1203. 7. Verstovsek S, et al. N Engl J Med.
2012;366:799-807. 8. Deisseroth AB, et al. Clin Cancer Res. 2012 Apr 27. (Epub
ahead of print). 9. Jaka�  Prescribing Information. Incyte Corporation. November 2011. 
10. Data on File, Incyte Corporation.

renal or hepatic impairment [see Dosage and Administration]. 
Patients should be closely monitored and the dose titrated 
based on safety and ef� cacy

•  There are no adequate and well-controlled studies of Jakafi  
in pregnant women. Use of Jaka�  during pregnancy is not 
recommended and should only be used if the potential 
bene� t justi� es the potential risk to the fetus

•  Women taking Jakafi  should not breast-feed. Discontinue 
nursing or discontinue the drug, taking into account the 
importance of the drug to the mother

PROVIDING proof of patient bene� t

MF is progressive, and spleen size and symptoms can become increasingly burdensome to patients over time.5-7 Jaka�  is 
proven to decrease total symptom score in patients with intermediate or high-risk MF—this is an important consideration when 
evaluating and treating patients.9  The FDA approval included patients with intermediate-2 risk and high risk, as well as patients 
with intermediate-1 risk, since intermediate-1 patients may also have symptoms that require treatment. Clinical experience 
with Jaka�  has shown that with the right process, manufacturers can successfully collaborate with regulatory agencies and 
academic experts to develop relevant and validated PRO instruments that can be incorporated into clinical trials.1,8  The approval 
of Jakafi  marks a signifi cant milestone in which validated PRO instruments can provide symptom data and demonstrate 
clinical benefi t. The experience with Jakafi  may provide a model for the future use of PROs in marketing applications.8

JAKAFI endpoints included both biologic and patient-reported outcomes8,9How PROs were successfully integrated into the Jaka� ® (ruxolitinib) drug development program1

A novel approach to engage clinicians and FDA

PROs are an important means to demonstrate treatment 
bene� ts in clinical trials.2,3 Use of a PRO instrument can 
evaluate symptoms best judged by the patient, whether 
caused by the disease or treatment toxicity. Assessment 
of symptom burden is important because it can be a major 
indicator of disease severity, progression or improvement. 
Incorporating PROs into a clinical trial program provides a 
means for evaluating the impact of therapy from the patient’s 
perspective and helps patients and clinicians make better-
informed decisions.4

TAILORING a PRO tool for myelo� brosis

Myelofi brosis (MF) is a life-threatening, progressive disease 
characterized by splenomegaly, debilitating symptoms and 
cytopenias.5-7 Measures to assess both the splenomegaly
and core symptoms of MF were incorporated into the phase III,
double-blind placebo-controlled study, COMFORT-I, for 
Jakafi . Spleen reduction, as measured by imaging (MRI or CT), 
was the primary and biologic endpoint, and a reduction in total 
symptom score (TSS), the PRO measure, was a key secondary 
endpoint.8,9   The TSS encompassed the following symptoms: 
abdominal discomfort, pain under left ribs, early satiety, pruritus, 

night sweats and bone/muscle pain.9

To include PROs in the trial, a novel instrument had to be 
speci� cally developed. After patient interviews, advice from
clinical experts and extensive input from the FDA, the 
modi� ed Myelo� brosis Symptom Assessment Form, version 
2.0 (modifi ed MFSAF v2.0) was fi nalized as part of the Special 
Protocol Assessment prior to the initiation of COMFORT-I. 
Ultimately, Jaka�  was approved by the FDA for the treatment 
of intermediate or high-risk MF.1,8  This became Incyte’s � rst 
approved drug and also the � rst oncology medicine approved 
with symptom data in its label since the FDA ’s draft guidance on 
PROs was fi nalized in 2009.2,4 
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Placebo (n = 145)Jaka� (n = 145)

COMFORT-I: Percent Change in TSS in Individual Patients 
From Baseline to Week 24 or Last Observation9,a,b
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Each bar represents an individual patient’s response. Worsening of TSS is truncated at 150%.

Placebo (n = 153)Jaka� (n = 155)

COMFORT-I: Percent Change in Spleen Volume in Individual Patients 
From Baseline to Week 24 or Last Observation9,a
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Jaka�  is a registered trademark of Incyte Corporation.
© 2012, Incyte Corporation. All rights reserved.
RUX-1130A  05/12

Indications and Usage
Jaka�  is indicated for treatment of patients with intermediate 
or high-risk myelo� brosis, including primary myelo� brosis, 
post–polycythemia vera myelo� brosis and post–essential 
thrombocythemia myelo� brosis.

Important Safety Information
•  Treatment with Jakafi  can cause hematologic adverse 

reactions, including thrombocytopenia, anemia and 
neutropenia, which are each dose-related effects, with
the most frequent being thrombocytopenia and anemia.
A complete blood count must be performed before 
initiating therapy with Jaka� . Complete blood counts 
should be monitored as clinically indicated and dosing
adjusted as required

•  The three most frequent non-hematologic adverse 
reactions were bruising, dizziness and headache

•  Patients with platelet counts <200 × 109/L at the start 
of therapy are more likely to develop thrombocytopenia 

during treatment. Thrombocytopenia was generally 
reversible and was usually managed by reducing the dose 
or temporarily withholding Jaka� . If clinically indicated, 
platelet transfusions may be administered

•  Patients developing anemia may require blood transfusions. 
Dose modi� cations of Jaka�  for patients developing anemia 
may also be considered

•  Neutropenia (ANC <0.5 × 109/L) was generally reversible 
and was managed by temporarily withholding Jaka� 

•  Patients should be assessed for the risk of developing 
serious bacterial, mycobacterial, fungal and viral infections. 
Active serious infections should have resolved before 
starting Jakafi . Physicians should carefully observe patients 
receiving Jaka�  for signs and symptoms of infection 
(including herpes zoster) and initiate appropriate 
treatment promptly

•  A dose modifi cation is recommended when administering
Jakafi  with strong CYP3A4 inhibitors or in patients with 

a  As studied in COMFORT-I, a randomized, double-blind, placebo-controlled phase III
study with 309 total patients (United States, Canada, Australia). The primary endpoint 
was the proportion of subjects achieving a ≥35% reduction in spleen volume from
baseline to Week 24 as measured by MRI or computed tomography (CT). A secondary 
endpoint was the proportion of subjects with a ≥50% reduction in TSS from baseline 
to Week 24 as measured by the daily patient diary, the modi� ed MFSAF v2.0.9,10

b  Symptom scores were captured by a daily patient diary recorded for 25 weeks. TSS 
encompasses debilitating symptoms of MF: abdominal discomfort, pain under left ribs, 
early satiety, pruritus, night sweats and bone/muscle pain. Symptom scores ranged 
from 0 to 10 with 0 representing symptoms “absent” and 10 representing “worst 
imaginable” symptoms. These scores were added to create the daily total score, 
which has a maximum of 60. At baseline, mean TSS was 18.0 in the Jaka�  group and 
16.5 in the placebo group.9,10

References: 1. McCallister E, et al. BioCentury. Reprint from December 5, 2011. 2. Haley S.
The Pink Sheet. November 21, 2011;73:47. Symptom Measurement in Clinical Trials. 
3. US Department of Health and Human Services Guidance for Industry: Patient-
reported outcome measures: Use in medical product development to support labeling 
claims. December 2009. 4. Basch E, et al. Issue brief from Conference on Clinical
Cancer Research, November 2011. 5. Cervantes F, et al. Blood. 2009;113:2895-2901.
6. Mesa RA, et al. Leuk Res. 2009;33:1199-1203. 7. Verstovsek S, et al. N Engl J Med.
2012;366:799-807. 8. Deisseroth AB, et al. Clin Cancer Res. 2012 Apr 27. (Epub
ahead of print). 9. Jaka�  Prescribing Information. Incyte Corporation. November 2011. 
10. Data on File, Incyte Corporation.

renal or hepatic impairment [see Dosage and Administration]. 
Patients should be closely monitored and the dose titrated 
based on safety and ef� cacy

•  There are no adequate and well-controlled studies of Jakafi  
in pregnant women. Use of Jaka�  during pregnancy is not 
recommended and should only be used if the potential 
bene� t justi� es the potential risk to the fetus

•  Women taking Jakafi  should not breast-feed. Discontinue 
nursing or discontinue the drug, taking into account the 
importance of the drug to the mother
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MF is progressive, and spleen size and symptoms can become increasingly burdensome to patients over time.5-7 Jaka�  is 
proven to decrease total symptom score in patients with intermediate or high-risk MF—this is an important consideration when 
evaluating and treating patients.9  The FDA approval included patients with intermediate-2 risk and high risk, as well as patients 
with intermediate-1 risk, since intermediate-1 patients may also have symptoms that require treatment. Clinical experience 
with Jaka�  has shown that with the right process, manufacturers can successfully collaborate with regulatory agencies and 
academic experts to develop relevant and validated PRO instruments that can be incorporated into clinical trials.1,8  The approval 
of Jakafi  marks a signifi cant milestone in which validated PRO instruments can provide symptom data and demonstrate 
clinical benefi t. The experience with Jakafi  may provide a model for the future use of PROs in marketing applications.8

JAKAFI endpoints included both biologic and patient-reported outcomes8,9How PROs were successfully integrated into the Jaka� ® (ruxolitinib) drug development program1

A novel approach to engage clinicians and FDA

PROs are an important means to demonstrate treatment 
bene� ts in clinical trials.2,3 Use of a PRO instrument can 
evaluate symptoms best judged by the patient, whether 
caused by the disease or treatment toxicity. Assessment 
of symptom burden is important because it can be a major 
indicator of disease severity, progression or improvement. 
Incorporating PROs into a clinical trial program provides a 
means for evaluating the impact of therapy from the patient’s 
perspective and helps patients and clinicians make better-
informed decisions.4

TAILORING a PRO tool for myelo� brosis

Myelofi brosis (MF) is a life-threatening, progressive disease 
characterized by splenomegaly, debilitating symptoms and 
cytopenias.5-7 Measures to assess both the splenomegaly
and core symptoms of MF were incorporated into the phase III,
double-blind placebo-controlled study, COMFORT-I, for 
Jakafi . Spleen reduction, as measured by imaging (MRI or CT), 
was the primary and biologic endpoint, and a reduction in total 
symptom score (TSS), the PRO measure, was a key secondary 
endpoint.8,9   The TSS encompassed the following symptoms: 
abdominal discomfort, pain under left ribs, early satiety, pruritus, 

night sweats and bone/muscle pain.9

To include PROs in the trial, a novel instrument had to be 
speci� cally developed. After patient interviews, advice from
clinical experts and extensive input from the FDA, the 
modi� ed Myelo� brosis Symptom Assessment Form, version 
2.0 (modifi ed MFSAF v2.0) was fi nalized as part of the Special 
Protocol Assessment prior to the initiation of COMFORT-I. 
Ultimately, Jaka�  was approved by the FDA for the treatment 
of intermediate or high-risk MF.1,8  This became Incyte’s � rst 
approved drug and also the � rst oncology medicine approved 
with symptom data in its label since the FDA ’s draft guidance on 
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Table 2:  Worst Hematology Laboratory Abnormalities in the Placebo-controlled Studya

                                                             Jakafi                                               Placebo
                                                            (N=155)                                              (N=151)
Laboratory                             All                                                      All                                     
Parameter                          Gradesb      Grade 3       Grade 4       Grades       Grade 3       Grade 4
                                              (%)              (%)              (%)             (%)              (%)              (%)
Thrombocytopenia                 69.7              9.0               3.9             30.5              1.3                 0
Anemia                                  96.1             34.2             11.0            86.8             15.9              3.3
Neutropenia                           18.7              5.2               1.9              4.0               0.7               1.3

a  Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, version 3.0
Additional Data from the Placebo-controlled Study 25.2% of patients treated with Jakafi and 7.3% of
patients treated with placebo developed newly occurring or worsening Grade 1 abnormalities in alanine trans-
aminase (ALT). The incidence of greater than or equal to Grade 2 elevations was 1.9% for Jakafi with 1.3%
Grade 3 and no Grade 4 ALT elevations. 17.4% of patients treated with Jakafi and 6.0% of patients treated
with placebo developed newly occurring or worsening Grade 1 abnormalities in aspartate transaminase
(AST). The incidence of Grade 2 AST elevations was 0.6% for Jakafi with no Grade 3 or 4 AST elevations.
16.8% of patients treated with Jakafi and 0.7% of patients treated with placebo developed newly occurring or
worsening Grade 1 elevations in cholesterol. The incidence of Grade 2 cholesterol elevations was 0.6% for
Jakafi with no Grade 3 or 4 cholesterol elevations.
DRUG INTERACTIONS Drugs That Inhibit or Induce Cytochrome P450 Enzymes Ruxolitinib
is predominantly metabolized by CYP3A4. Strong CYP3A4 inhibitors: The Cmax and AUC of ruxolitinib
increased 33% and 91%, respectively, with Jakafi administration (10 mg single dose) following ketoconazole
200 mg twice daily for four days, compared to receiving Jakafi alone in healthy subjects. The half-life was also
prolonged from 3.7 to 6.0 hours with concurrent use of ketoconazole. The change in the pharmacodynamic
marker, pSTAT3 inhibition, was consistent with the corresponding ruxolitinib AUC following concurrent admin-
istration with ketoconazole. When administering Jakafi with strong CYP3A4 inhibitors a dose reduction is
recommended [see Dosage and Administration (2.4) in Full Prescribing Information]. Patients should be
closely monitored and the dose titrated based on safety and efficacy. Mild or moderate CYP3A4 inhibitors:
There was an 8% and 27% increase in the Cmax and AUC of ruxolitinib, respectively, with Jakafi administration
(10 mg single dose) following erythromycin, a moderate CYP3A4 inhibitor, at 500 mg twice daily for 4 days,
compared to receiving Jakafi alone in healthy subjects. The change in the pharmacodynamic marker, pSTAT3
inhibition was consistent with the corresponding exposure information. No dose adjustment is recommended
when Jakafi is coadministered with mild or moderate CYP3A4 inhibitors (eg, erythromycin). CYP3A4
inducers: The Cmax and AUC of ruxolitinib decreased 32% and 61%, respectively, with Jakafi administration
(50 mg single dose) following rifampin 600 mg once daily for 10 days, compared to receiving Jakafi alone in
healthy subjects. In addition, the relative exposure to ruxolitinib’s active metabolites increased approximately
100%. This increase may partially explain the reported disproportionate 10% reduction in the pharmaco-
dynamic marker pSTAT3 inhibition. No dose adjustment is recommended when Jakafi is coadministered with
a CYP3A4 inducer. Patients should be closely monitored and the dose titrated based on safety and efficacy.
USE IN SPECIFIC POPULATIONS Pregnancy Pregnancy Category C: There are no adequate 
and well-controlled studies of Jakafi in pregnant women. In embryofetal toxicity studies, treatment with
ruxolitinib resulted in an increase in late resorptions and reduced fetal weights at maternally toxic doses.
Jakafi should be used during pregnancy only if the potential benefit justifies the potential risk to the fetus.
Ruxolitinib was administered orally to pregnant rats or rabbits during the period of organogenesis, at doses
of 15, 30 or 60 mg/kg/day in rats and 10, 30 or 60 mg/kg/day in rabbits. There was no evidence of terato-
genicity. However, decreases of approximately 9% in fetal weights were noted in rats at the highest and
maternally toxic dose of 60 mg/kg/day. This dose results in an exposure (AUC) that is approximately 2 times
the clinical exposure at the maximum recommended dose of 25 mg twice daily. In rabbits, lower fetal weights
of approximately 8% and increased late resorptions were noted at the highest and maternally toxic dose of
60 mg/kg/day. This dose is approximately 7% the clinical exposure at the maximum recommended dose. In
a pre- and post-natal development study in rats, pregnant animals were dosed with ruxolitinib from implan-
tation through lactation at doses up to 30 mg/kg/day. There were no drug-related adverse findings in pups for
fertility indices or for maternal or embryofetal survival, growth and development parameters at the highest
dose evaluated (34% the clinical exposure at the maximum recommended dose of 25 mg twice daily).
Nursing Mothers It is not known whether ruxolitinib is excreted in human milk. Ruxolitinib and/or its
metabolites were excreted in the milk of lactating rats with a concentration that was 13-fold the maternal
plasma. Because many drugs are excreted in human milk and because of the potential for serious adverse
reactions in nursing infants from Jakafi, a decision should be made to discontinue nursing or to discontinue
the drug, taking into account the importance of the drug to the mother. Pediatric Use The safety and effec-
tiveness of Jakafi in pediatric patients have not been established. Geriatric Use Of the total number of
myelofibrosis patients in clinical studies with Jakafi, 51.9% were 65 years of age and older. No overall differ-
ences in safety or effectiveness of Jakafi were observed between these patients and younger patients. Renal
Impairment The safety and pharmacokinetics of single dose Jakafi (25 mg) were evaluated in a study in
healthy subjects [CrCl 72-164 mL/min (N=8)] and in subjects with mild [CrCl 53-83 mL/min (N=8)],
moderate [CrCl 38-57 mL/min (N=8)], or severe renal impairment [CrCl 15-51 mL/min (N=8)]. Eight (8)
additional subjects with end stage renal disease requiring hemodialysis were also enrolled. The pharmaco-
kinetics of ruxolitinib was similar in subjects with various degrees of renal impairment and in those with
normal renal function. However, plasma AUC values of ruxolitinib metabolites increased with increasing
severity of renal impairment. This was most marked in the subjects with end stage renal disease requiring
hemodialysis. The change in the pharmacodynamic marker, pSTAT3 inhibition, was consistent with the 
corresponding increase in metabolite exposure. Ruxolitinib is not removed by dialysis; however, the removal
of some active metabolites by dialysis cannot be ruled out. When administering Jakafi to patients with
moderate (CrCl 30-59 mL/min) or severe renal impairment (CrCl 15-29 mL/min) with a platelet count
between 100 X 109/L and 150 X 109/L and patients with end stage renal disease on dialysis a dose reduction
is recommended [see Dosage and Administration (2.5) in Full Prescribing Information]. Hepatic
Impairment The safety and pharmacokinetics of single dose Jakafi (25 mg) were evaluated in a study in
healthy subjects (N=8) and in subjects with mild [Child-Pugh A (N=8)], moderate [Child-Pugh B (N=8)], or
severe hepatic impairment [Child-Pugh C (N=8)]. The mean AUC for ruxolitinib was increased by 87%, 28%
and 65%, respectively, in patients with mild, moderate and severe hepatic impairment compared to patients
with normal hepatic function. The terminal elimination half-life was prolonged in patients with hepatic
impairment compared to healthy controls (4.1-5.0 hours versus 2.8 hours). The change in the pharmaco-
dynamic marker, pSTAT3 inhibition, was consistent with the corresponding increase in ruxolitinib exposure
except in the severe (Child-Pugh C) hepatic impairment cohort where the pharmacodynamic activity was
more prolonged in some subjects than expected based on plasma concentrations of ruxolitinib. When 
administering Jakafi to patients with any degree of hepatic impairment and with a platelet count between 
100 X 109/L and 150 X 109/L, a dose reduction is recommended [see Dosage and Administration (2.5) in
Full Prescribing Information].

BRIEF SUMMARY: For Full Prescribing Information, see package insert.
INDICATIONS AND USAGE Jakafi is indicated for treatment of patients with intermediate or high-risk
myelofibrosis, including primary myelofibrosis, post-polycythemia vera myelofibrosis and post-essential
thrombocythemia myelofibrosis.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, Anemia and Neutropenia Treatment
with Jakafi can cause hematologic adverse reactions, including thrombocytopenia, anemia and neutropenia.
A complete blood count must be performed before initiating therapy with Jakafi [see Dosage and
Administration (2.1) in Full Prescribing Information]. Patients with platelet counts of less than 200 X 109/L
at the start of therapy are more likely to develop thrombocytopenia during treatment. Thrombocytopenia was
generally reversible and was usually managed by reducing the dose or temporarily withholding Jakafi. If 
clinically indicated, platelet transfusions may be administered [see Dosage and Administration (2.2) in Full
Prescribing Information, and Adverse Reactions]. Patients developing anemia may require blood trans-
fusions. Dose modifications of Jakafi for patients developing anemia may also be considered. Neutropenia
(ANC less than 0.5 X 109/L) was generally reversible and was managed by temporarily withholding Jakafi
[see Adverse Reactions]. Complete blood counts should be monitored as clinically indicated and dosing
adjusted as required [see Dosage and Administration (2.2) in Full Prescribing Information, and Adverse
Reactions]. Infections Patients should be assessed for the risk of developing serious bacterial, mycobac-
terial, fungal and viral infections. Active serious infections should have resolved before starting therapy with
Jakafi. Physicians should carefully observe patients receiving Jakafi for signs and symptoms of infection and
initiate appropriate treatment promptly. Herpes Zoster Physicians should inform patients about early signs
and symptoms of herpes zoster and advise patients to seek treatment as early as possible [see Adverse
Reactions].
ADVERSE REACTIONS 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 practice. The
safety of Jakafi was assessed in 617 patients in six clinical studies with a median duration of follow-up of 10.9
months, including 301 patients with myelofibrosis in two Phase 3 studies. In these two Phase 3 studies,
patients had a median duration of exposure to Jakafi of 9.5 months (range 0.5 to 17 months), with 88.7% of
patients treated for more than 6 months and 24.6% treated for more than 12 months. One hundred and
eleven (111) patients started treatment at 15 mg twice daily and 190 patients started at 20 mg twice daily. In
a double-blind, randomized, placebo-controlled study of Jakafi, 155 patients were treated with Jakafi. The
most frequent adverse drug reactions were thrombocytopenia and anemia [see Table 2]. Thrombocytopenia,
anemia and neutropenia are dose related effects. The three most frequent non-hematologic adverse reactions
were bruising, dizziness and headache [see Table 1]. Discontinuation for adverse events, regardless of
causality, was observed in 11.0% of patients treated with Jakafi and 10.6% of patients treated with placebo.
Following interruption or discontinuation of Jakafi, symptoms of myelofibrosis generally return to
pretreatment levels over a period of approximately 1 week. There have been isolated cases of patients discon-
tinuing Jakafi during acute intercurrent illnesses after which the patient’s clinical course continued to worsen;
however, it has not been established whether discontinuation of therapy contributed to the clinical course in
these patients. When discontinuing therapy for reasons other than thrombocytopenia, gradual tapering of the
dose of Jakafi may be considered [see Dosage and Administration (2.6) in Full Prescribing Information].
Table 1 presents the most common adverse reactions occurring in patients who received Jakafi in the double-
blind, placebo-controlled study during randomized treatment.
Table 1:  Adverse Reactions Occurring in Patients on Jakafi in the Double-blind, Placebo-controlled
Study During Randomized Treatment

                                                                 Jakafi                                               Placebo
                                                               (N=155)                                             (N=151)
Adverse                                  All                                                      All                                     
Reactions                           Gradesa       Grade 3      Grade 4       Grades        Grade 3      Grade 4
                                              (%)               (%)             (%)              (%)              (%)             (%)
Bruisingb                               23.2               0.6               0               14.6                0                 0
Dizzinessc                              18.1               0.6               0                7.3                 0                 0
Headache                               14.8                0                 0                5.3                 0                 0
Urinary Tract Infectionsd        9.0                 0                 0                5.3               0.7              0.7
Weight Gaine                          7.1                0.6               0                1.3               0.7                0
Flatulence                               5.2                 0                 0                0.7                 0                 0
Herpes Zosterf                        1.9                 0                 0                0.7                 0                 0

a  National Cancer Institute Common Terminology Criteria for Adverse Events (CTCAE), version 3.0
b includes contusion, ecchymosis, hematoma, injection site hematoma, periorbital hematoma, vessel puncture site

hematoma, increased tendency to bruise, petechiae, purpura
c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s Disease, labyrinthitis
d includes urinary tract infection, cystitis, urosepsis, urinary tract infection bacterial, kidney infection, pyuria, bacteria

urine, bacteria urine identified, nitrite urine present
e  includes weight increased, abnormal weight gain
f  includes herpes zoster and post-herpetic neuralgia
Description of Selected Adverse Drug Reactions  Anemia In the two Phase 3 clinical studies, median
time to onset of first CTCAE Grade 2 or higher anemia was approximately 6 weeks. One patient (0.3%)
discontinued treatment because of anemia. In patients receiving Jakafi, mean decreases in hemoglobin
reached a nadir of approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 weeks of therapy and then
gradually recovered to reach a new steady state that was approximately 1.0 g/dL below baseline. This pattern
was observed in patients regardless of whether they had received transfusions during therapy. In the
randomized, placebo-controlled study, 60% of patients treated with Jakafi and 38% of patients receiving
placebo received red blood cell transfusions during randomized treatment. Among transfused patients, the
median number of units transfused per month was 1.2 in patients treated with Jakafi and 1.7 in placebo
treated patients. Thrombocytopenia In the two Phase 3 clinical studies, in patients who developed Grade 3
or 4 thrombocytopenia, the median time to onset was approximately 8 weeks. Thrombocytopenia was
generally reversible with dose reduction or dose interruption. The median time to recovery of platelet counts
above 50 X 109/L was 14 days. Platelet transfusions were administered to 4.7% of patients receiving Jakafi
and to 4.0% of patients receiving control regimens. Discontinuation of treatment because of thrombo-
cytopenia occurred in 0.7% of patients receiving Jakafi and 0.9% of patients receiving control regimens.
Patients with a platelet count of 100 X 109/L to 200 X 109/L before starting Jakafi had a higher frequency of
Grade 3 or 4 thrombocytopenia compared to patients with a platelet count greater than 200 X 109/L (16.5%
versus 7.2%). Neutropenia In the two Phase 3 clinical studies, 1.0% of patients reduced or stopped Jakafi
because of neutropenia. Table 2 provides the frequency and severity of clinical hematology abnormalities
reported for patients receiving treatment with Jakafi or placebo in the placebo-controlled study.

Jakafi is a trademark of Incyte Corporation.  All rights reserved.
U.S. Patent No. 7,598,257
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In this issue of Evidence-Based Oncology, readers will find 2 articles that investigate the relationship be-
tween the efficacy and cost of oncology therapies. The first article, “Strategies to Increase the Value of 
Colon Cancer Medications,” takes an in-depth look at the economics of colon cancer and estimates the 

costs that each patient is subject to at different stages of the disease. The second article, “Breast Cancer: 
Will Treatment Costs Outpace Effectiveness?,” dissects a complicated and costly form of cancer that saw 
$10.2 billion spent on treatment in 2009.

Excessive costs for cancer treatments are nothing new. Although it 
is a positive that pharmaceutical companies seem to be consistently 
developing new and innovative treatments, the unfortunate real-
ity is that effective treatment regimens oftentimes rely on multiple 
drugs, driving an increased cost of therapy. This is especially true for 
patients who receive a late-stage cancer diagnosis. The obvious goal 
from a provider standpoint is to detect the disease as early as pos-
sible; not only because it gives the patient the best chance of survival, 
but also to more effectively manage the cost of care. Unfortunately, 
achieving this goal is not solely the decision of the provider; patients 
must be proactive in their own healthcare. In fact, in the “Strategies 
to Increase the Value of Colon Cancer Medications” article, the authors mention that “With the increasing 
costs of medications utilized to treat colon cancer, screening may actually double the treatment savings, 
thereby helping to reduce the costs of managing colon cancer.”

Among the many findings in their analyses of colon and breast cancer, the authors point out what has al-
ready been confirmed across many different studies that investigate many different disease states—screen-
ings help to detect diseases early. With the technology available to providers today, and the ability to admin-
ister therapies based on biomarkers and other genetic markers, it stands to reason that patients who are 
more involved in their care are more likely to receive lifesaving, affordable treatment before it’s too late.

Our healthcare system is at a crossroads, and major changes are both imminent and necessary. No mat-
ter what these changes may mean for patients, one thing is becoming increasingly clear—although some 
patients believe they cannot afford to be proactive in their healthcare, the fact is they cannot afford to be 
reactive.

Thank you for reading, and please keep an eye out in the coming weeks to find exclusive content from The 
American Journal of Managed Care’s first annual meeting, “Translating Evidence-Based Research into Value-
Based Decisions in Oncology.”

Brian Haug
Publisher
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Disease Overview

Strategies to Increase the Value of Colon Cancer 
Medications
Marj P. Zimmerman, MS, BSPharm, RPh; and Stanton R. Mehr

Even with a greater emphasis on 
prevention of colon cancer, it is 
still high on the radar of policy 

makers, practitioners, and the biophar-
maceutical industry. This is related to 
the impact it continues to have on our 
society.

The number of deaths caused by 
colon cancer has trended significantly 
lower since 1998, with the greatest 
decline seen in women.1 Even account-
ing for the decrease in deaths, about 
103,000 persons will be diagnosed with 
colon cancer this year and about 52,000 
will die of either colon or rectal cancer 
in 2012,2 making it the second-leading 
cause of cancer-related deaths in the 
United States.3

The incidence of disease rises with 
age, and the decile group most affected 
by colon cancer remains those between 
the ages of 65 and 74 years, followed by 
those 55 to 64 years of age. The median 
age of patients with colon cancer is 
69 years, and the highest frequency of 
diagnoses is among African Americans, 
followed by Caucasians.1

As is the case with many oncologic 
disorders, the 5-year survival is greater 
for those diagnosed at earlier stages of 
disease (Table). Greater use of screen-
ing is believed to be the key reason 
for declining colon cancer mortality, 
resulting from earlier diagnosis.4 This 
may be related to the availability of 
new screening technologies as well, 
such as capsule endoscopy or virtual 
colonoscopy.

chemotherapy is usually limited to 
high-risk stage II disease11; adjuvant 
chemotherapy in this setting is thought 
to reduce the risk of death by only 5%.10 
Approximately 50% of patients with 
stage III disease are cured with sur-
gery alone, and adjuvant chemother-
apy reduces the risk of death by 15% 
to 20%.10 Therefore, for stage III colon 
cancer, chemotherapy beyond sur-
gery is prescribed for most patients. 
Depending on the patient’s health, sur-
gery may not be performed in patients 
with stage III disease. Surgery may 
or may not be performed in patients 
with stage IV disease. Some of these 
patients may require chemotherapy 
before surgery (ie, neoadjuvant) can 
be performed, in an attempt to reduce 
the size of the tumor and increase the 
probability of a successful, complete 
resection.

Common therapies for colon cancer 
include the traditional chemotherapy 
agents 5-fluorouracil, capecitabine, iri-
notecan, leucovorin, and oxaliplatin, 
with the targeted biologic agents beva-
cizumab, cetuximab, and panitumumab 
being utilized for metastatic colon can-
cer. In July 2012, the US Food and Drug 
Administration (FDA) expanded the 
indication for cetuximab for use in 
combination with FOLFIRI (irinotecan, 
5-fluorouracil, and leucovorin) for first-
line treatment of patients with K-RAS 
mutation-negative (wild-type), EGFR-
expressing metastatic colorectal can-
cer.12

A new therapeutic entity, an angio-
genesis inhibitor, ziv-aflibercept, was 
approved by the FDA in August 2012 
for use in combination with FOLFIRI 
for metastatic colorectal cancer that 
is resistant to or has progressed fol-
lowing an oxaliplatin-containing regi-
men.13 The median overall survival 
was 13.5 months in the group receiving 
ziv-aflibercept plus FOLFIRI compared 

National guidelines recommend 
screening beginning at age 50 years and 
continuing until 75 years, with people 
at higher risk beginning screening at 
a younger age.5 The government esti-
mates that as many as 60% of colorectal 
cancer deaths could be prevented if the 
screening guidelines were followed.6 
Even though death rates associated 
with colon cancer are falling, there is 
much room for improvement: screening 
remains underutilized, with less than 
60% of age-eligible patients being fully 
compliant with screening test guide-
lines.7 Many patients have not had any 
appropriate colorectal screening or only 
underwent a single screening.

Current Treatment options
As mentioned earlier in this article, 
patients with an earlier diagnosis have 
better 5-year survivals. Treatment strat-
egies for colon cancer are guided by the 
stage of the disease with surgery, che-
motherapy, targeted biologic therapy, 
radiation therapy, and combined thera-
pies most often employed.8

Colon cancers are classified by stage 
0, I, II, III, or IV and recurrent disease.9 
This refers to the depth of the tumor 
through the intestinal wall and of 
course the extent of its spread. Surgery 
for Stage 0 and I disease is considered 
curative, and adjuvant chemother-
apy is not required. Stage II disease is 
treated with surgery, with about 80% of 
patients being considered cured with 
surgery alone.10 The need for adjuvant 

with 12.1 months in patients receiving 
FOLFIRI only (hazard ratio [HR], 0.82). 
The ziv-aflibercept plus FOLFIRI group 
also had an improved median progres-
sion-free survival, 6.9 versus 4.7 months 
(HR, 0.77). Both measures were found to 
be statistically significant.14

Treatment options on the Horizon
Although only 2 medications have 
been approved to date in 2012 for colon 
cancer, more than 100 medications for 
colorectal cancer are being currently 
investigated for this indication, with 
the majority being targeted agents.15 
In June 2012, priority review was given 
to the new drug application for rego-
rafenib, an oral multikinase inhibitor, 
for patients whose disease has pro-
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Table. stage distribution and 5-year relative survival by stage at 
diagnosis, 2002-2008 (all races)

Stage at Diagnosis
Stage Distribution, 

%
5-year Relative 

Survival, %

Localized (confined to primary site) 39 89.9

Regional (spread to regional lymph 
nodes)

36 69.6

Distant (cancer has metastasized) 20 11.5

Unknown (unstaged) 5 33.9



Disease Overview

gressed after approved standard thera-
pies. The FDA approved regorafenib on 
September 27, 2012.16 In a clinical trial, 
the median overall survival was 6.4 
months for the regorafenib group com-
pared with 5.0 months in the standard 
treatment group (HR, 0.77). Progression-
free survival was also improved in the 
regorafenib group (HR, 0.49).17

screening options
Most colon cancer begins as a neoplas-
tic polyp that progresses slowly over 
10 to 15 years.18,19 Because of the slow 
growth, colon cancer can effectively be 
screened, resulting in patients avoid-
ing a diagnosis of colon cancer or hav-
ing their cancer diagnosed at an early 
stage.

The currently available screening 
tools include colonoscopy, flexible sig-
moidoscopy, barium enema, and fecal 
occult blood testing. Traditional colo-
noscopy is generally considered the 
gold standard, as polyps can be directly 
observed and removed as needed. 
However, there is some difference of 
opinion as to the best procedural prep-
aration (which can discourage patients 
from having repeat colonoscopies at 
their recommended intervals) and 
to the need and insurance coverage 
of anesthesia during the procedure. 
Another more recent development has 
been the use of virtual colonoscopy 
and capsule colonoscopy.

In virtual colonoscopy, a 3-dimen-
sional image is generated using multi-
ple x-rays. To prepare for a virtual colo-
noscopy exam, the patient must use 
laxatives or enemas to empty the colon 
before the procedure. This noninvasive 
screening tool is considered to be more 
cost-effective than the standard colo-
noscopy when polyps are smaller than 
6 mm in diameter. Clinical guidelines 
consider polyps below this size not to 
be clinically significant. The cost per 
life-year gained was found to be $4361 
for a virtual colonoscopy versus $9180 
for a standard colonoscopy.20

Another screening tool option being 
explored is a capsule colonoscopy. 
With capsule colonoscopy, patients 
use a standard lavage regimen before 
swallowing a capsule with imaging 
equipment aboard. The capsule takes 
images of the bowel wall as it tran-
sits and sends the images generally 
through radio frequency transmis-
sion to a receiving device worn around 
the patient’s waist, which stores the 
images for later review.21 A study in 
Germany showed that capsule colonos-
copy helped increase the patient uptake 
of colon cancer screening, although 
the sensitivity for detecting cancer-
ous lesions was not considered to be 
acceptable.22 Another study confirmed 

these sensitivity results for capsule 
endoscopy for detecting colon polyps.23 
Clearly, improved accuracy will need 
to be proved before capsule endoscopy 
gains wide acceptance for colon cancer 
screening in the United States. A sec-
ond-generation product does suggest 
the potential for improved accuracy, but 
additional studies are needed to con-
firm this finding.24

In either capsule or virtual colonos-
copy, a traditional procedure may also 
be required to remove any polyps visu-
alized on the images, but it may some-
what reduce the need for difficult prep-
arations and possible costs associated 
with the endoscopic procedure.

Stool DNA testing would also be 
a non-invasive strategy for screen-
ing for colon cancer; however, the US 
Preventive Services Task Force does 
not recommend the use of this type of 
screening, nor does Medicare pay for 
this screening test. Currently, there is 1 
such test available, ColoSure, which is 
not approved by the FDA. A recent study, 
however, has found that colorectal can-
cer can be detected with a high level of 
accuracy using a stool DNA test.25 A test 
developed by Exact Science is projected 
to be available in 2012 or 2013 that will 
comprise several key markers including 
stool DNA.18

Economics of Colon Cancer
The direct costs for treating colorectal 
cancer in 2010 were $14.1 billion, with 
the majority of costs in the initial phase 
of care followed by the last year of life 
care and continuing care (42%, 30%, and 
28%, respectively).26,27 It should be noted 
that these costs do not include screen-
ing and prevention costs. Costs for treat-
ing the different stages of colon can-
cer vary greatly, with early stage cost-
ing less than late-stage cancer ($30,000 
vs $120,000 per patient based on 2007 
data).28 Hence, the burden of disease 
for patients and society is much less 
when colon cancer is found at the ear-
liest possible stage. Indirect costs, spe-
cifically the loss of productivity due to 
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EBO: From the payer’s perspective, what are the most effective ways to 
optimize the value of medications for colon cancer today?
Dr Sokolov: Targeted molecular diagnostics are essential for determining efficacy 
of immunotherapeutics for treatment of advanced colon cancer. Concomitantly 
with diagnosis and appropriate aggressive treatment for metastatic colon cancer, 
patients should be counseled on end-of-life planning and palliative care, since 
studies show that many patients with advanced metastatic disease mistakenly 
believe that these therapies are likely to cure them.

EBO: Where do you think we’ve made the greatest strides in colon cancer 
management over the past decade?
Dr Sokolov: Widespread improvement in colon cancer screening rates and use of 
FOBT has been achieved over the past decade. Additional effort in this area should 
be made to address some recent declines in colon cancer screening rates.

EBO: What do you see as the greatest challenges for better colon cancer 
detection and management in the coming years?
Dr Sokolov: Modifications to health plan coverage and increasing difficulty in ac-

cess to primary care services may lead 
to diminished detection of colon polyps 
and early stage colon cancers. Alterna-
tive means of access to cancer screen-
ing and additional programs and meth-
ods for colon cancer screening should 
be employed.

EBO: do you believe that capsule 
or virtual colonoscopy systems can 
improve adherence with colon can-
cer screening guidelines?
Dr Sokolov: Virtual colonoscopy sys-
tems can improve colon cancer screen-
ing rates in some limited situations, and 
as the imaging technology continues to 
improve, virtual colonoscopy may be-
come the screening tool of choice. Its 
less-invasive nature may lead to some 
increases in patient compliance with 
colon screening programs. Capsule 
systems offer similar advantages of be-
ing less invasive, but technological per-
formance of these systems has not yet 
achieved parity with conventional tech-
niques, although that will likely change 
with time.

EBO: do you think that managed 
care organizations will more close-
ly scrutinize colorectal cancer 
management in the future because 
of the increased use of specialty 
drugs?
Dr Sokolov: The high cost and limited 
indications for use of targeted specialty 
drugs will most definitely lead to close 
scrutiny and management of colorectal 
cancer treatment in the immediate fu-
ture.

Dr Sokolov is chief medical officer at Ac-
celusHealth Partners in South San Fran-
cisco, CA.

Payer Perspective
Interview With Alan Sokolov, MD

The high cost and 
limited indications 
for use of targeted 
specialty drugs will 
most definitely lead 
to close scrutiny 
and management 
of colorectal cancer 
treatment in the 
immediate future.

—alan sokolov, Md
Chief Medical Officer

AccelusHealth Partners
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colon cancer–related illness and death, 
were estimated to be $10.7 billion in 
2005.29

Advances in drug discovery have 
contributed to the improved overall 
survival of patients with metastatic 
colon cancer.30 Economic evaluations 
of traditional chemotherapy agents 
have demonstrated that they are cost-
effective for treating metastatic colon 
cancer.31-36 Recently, an evaluation was 
performed of published cost-effective-
ness analyses with the 3 targeted bio-
logic agents, bevacizumab, cetuximab, 
and panitumumab. For first-line ther-
apy, the authors concluded that these 
agents can be cost-effective when pre-
dictive biomarkers are utilized before 
initiating therapy; however, additional 
studies are needed for patients who 
have proven refractory to other treat-
ments.37 Clinical guidelines/pathways 
have been developed by oncology orga-
nizations (ASCO, NCCN, US Oncology) 
to reduce the variation in practice 
and improve the quality of care based 
on the existing evidence supporting 
each regimen. They found that adher-
ence to Level I Pathways utilized by 
US Oncology yielded shorter durations 
of therapy, lower rates of chemother-
apy-related hospital admissions, and 
reduced costs.38

Given the variance in cost of treat-
ing early and late-stage colon cancer, 
it would be prudent to place empha-
sis on the early detection of colon can-
cer. Studies have demonstrated that all 
colorectal cancer screening strategies 
are cost-effective versus no screening.38 
It has been determined in cost-effec-
tiveness analyses that the estimated 
average cost per life-year gained ranged 
from $5700 to $39,000 for colon cancer 
screening.39,40 With the increasing costs 
of medications utilized to treat colon 
cancer, screening may actually double 
the treatment savings, thereby help-
ing to the reduce the costs of managing 
colon cancer.41 EBO
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nancy l. lewis, Md, clinical director, Experimen-
tal Therapeutics, Thomas Jefferson University Hos-
pitals, discusses the phase III CORRECT trial that 
examined the multitargeted tyrosine kinase inhibi-
tor regorafenib in patients with heavily pretreated 
metastatic colorectal cancer who had exhausted all 
approved treatment options (http://bit.ly/TIs0Wd).
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Breast Cancer: Will Treatment Costs Outpace  
Effectiveness?
Marj P. Zimmerman, MS, BSPharm, RPh; and Stanton R. Mehr

Breast cancer was one of the first 
disorders to profit from the suc-
cessful application of targeted 

therapy, and its treatment has changed 
dramatically from 20 years ago. Despite 
these advances, breast cancer is respon-
sible for 14% of cancer deaths among 
women, second only to lung cancer.1 

The death rate has decreased since 
1990; however, it is projected that about 
40,000 will die in 2012 due to the disease 
(approximately 39,500 women and 400 
men),1 with the most deaths occurring 
among African Americans, followed by 
Caucasians (Table 1).2 The overall 5-year 
survival for 2002 to 2008 was 89%, with 
the longest survival rate in patients hav-
ing localized disease (98%) and a much 
lower survival for those with metasta-
sized disease (24%).2

An estimated 227,000 new cases will 
be diagnosed in 2012, and it is the most 
frequently diagnosed cancer in women. 
The incidence of breast cancer had 
declined by the year 2000 and has since 
remained stabilized.1 The highest inci-
dence is seen in Caucasians, followed 
by African Americans.2 Breast cancer 
remains a cancer that is most often 
diagnosed in older women; about one-
fourth of the cases will be diagnosed 
in women between the ages of 55 and 
64 years, followed closely by women 
between the ages of 65 and 74 years.2

Factors responsible for the reduction 

rect costs.8 Another study found, using 
2007 data, that patients with meta-
static breast cancer cost $12.2 billion, or 
$98,571 per patient per year (including 
direct medical, palliative/best support-
ive care, and lost productivity costs).9 
Even though there are discrepancies in 
cost, the societal costs of breast cancer 
remain high, pointing to the impor-
tance of early detection and cost-effec-
tive treatment regimens with a goal of 
curing the disease.

Current Treatment Guided 
by Genetic Markers
Breast cancers are classi-
fied according to hormone 
receptors and human 
epidermal growth fac-
tor receptor-2 (HER2) sta-
tus.10 Approximately 70% 
of breast cancer tumors 
express a hormone receptor 
(estrogen or progesterone), 
and about 20% demonstrate 
HER2 overexpression.11,12 
Recent research has found 
that there are 4 distinct 
types of breast cancer, each 
with its own genetic pattern 
(Table 2). Of special inter-
est was that triple-negative 
breast cancer, also known 
as basal-like breast cancer, 
was found to have charac-
teristics similar to ovarian 

in deaths are reduced utilization of hor-
mone replacement therapy for meno-
pausal women, earlier tumor detection, 
and improved therapies.1

High Incidence results in significant 
Economic Burden
Direct costs in 2010 for breast cancer 
care were $16.5 billion, which accounted 
for about 13% of all direct costs attrib-
uted to cancer care in the United States.3 
In a review of US cost-of-illness stud-
ies for breast cancer, the lifetime per-
patient costs ranged from $20,000 to 
$100,000, with higher costs associated 
with managing patients with advanced 
disease.4 The Susan G. Komen Founda-
tion estimated an average cost of $22,000 
to manage the early stages of breast 
cancer, whereas stages 3 and 4 of the 
disease are associated with treatment 
costs in excess of $120,000.5 A Medicare 
analysis revealed a mean $110,000 direct 
lifetime cost of patients with metastatic 
breast cancer.6 Average direct costs of 
breast cancer in a managed care popu-
lation were calculated to be $2896 per 
member per month (PMPM), with hos-
pitalization accounting for the greatest 
share, followed by medications and sur-
gical interventions.7

The indirect costs of productivity 
loss associated with morbidity and 
premature mortality are much greater: 
89% of all breast cancer costs are indi-

cancer, thus offering new therapeutic 
options to be used to treat this type of 
cancer.13 Knowing the type of breast 
cancer the patient presents with guides 
the clinician in treating the tumor.

Treatment options include radiation, 
lumpectomy, mastectomy, chemother-
apy, or a combination of these options.14 
Chemotherapy for breast cancer 
includes traditional chemotherapy, hor-
monal therapy, and targeted therapy. 
Examples of chemotherapy medications 
are: anthracyclines (doxorubicin, epiru-
bicin), taxanes (paclitaxel, docetaxel), 
anti-metabolites (capecitabine, gem-
citabine), microtubules inhibitors 
(vinorelbine, eribulin), and others (5-flu-
orouracil, cyclophosphamide, mitoxan-
trone, cisplatin, etoposide, vinblastine, 
ixabepilone, and methotrexate).

Hormonal therapy includes the 
agents tamoxifen, toremifene, non-
steroidal aromatase inhibitors (anastro-
zole and letrozole), steroidal aromatase 
inactivator (exemestane), fulvestrant, 
megestrol acetate, fluoxymesterone, 
and ethinyl estradiol.

Targeted therapies for tumors that 
test positive for HER2 include lapatinib 
and trastuzumab.14 The breast cancer 
indication of another targeted therapy, 
bevacizumab, was revoked by the US 
Food and Drug Administration (FDA) 
in November 2011 owing to concerns 
about its effectiveness and safety.15

Everolimus, an mTOR inhibitor, was 

Table1. Breast Cancer Mortality for Females by race (2005-2009)2

Race/Ethnicity Rate

All 23.0 per 100,000

African Americans 31.6 per 100,000

Caucasians 22.4 per 100,000

American Indian/Alaska Native 16.6 per 100,000

Hispanic 14.9 per 100,000

Asian/Pacific Islander 11.9 per 100,000

Even though there 
are discrepancies 
in cost, the societal 
costs of breast 
cancer remain high, 
pointing to the 
importance of early 
detection and cost-
effective treatment 
regimens with a 
goal of curing the 
disease.

Moderated by debu Tripathy, Md, this panel 
discussion explores the range of cancer-related 
services that are now being provided for early-
stage breast cancer. The discussion includes 
expert perspectives from Linda Vahdat, MD, Joyce 
O’Shaughnessy, MD, Christy A. Russell, MD, and 
William J. Gradishar, MD (http://bit.ly/U700bd).

Scan for additional content.
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approved by the FDA in July 2012 for 
use in combination with exemestane 
to treat postmenopausal women with 
advanced hormone receptor–positive, 
HER-2 negative breast cancer after fail-
ing treatment with letrozole or anastro-
zole. The FDA had approved the medica-
tion for the treatment of other tumors 
(eg, advanced renal cell carcinoma, 

group (hazard ratio [HR], 0.45; P <.0001). 
The response rates were 1.7% and 
12.6%, respectively. Fewer deaths were 
reported in the combination therapy 
group. However, patients older than 64 
years did not experience any benefit of 
the combination treatment.17,18

Pertuzumab, an anti-HER2 therapy, 
was approved by the FDA in June 2012 

advanced neuroendocrine tumors of 
pancreatic origin, and renal angiomyo-
lipoma).16 Results from the phase 3 
BOLERO-2 study of 724 patients compar-
ing everolimus plus exemastane versus 
placebo plus exemastane indicated a 
median PFS of 3 months in the placebo 
plus exemastane group compared with 
8 months in the combination therapy 

in combination with trastuzumab and 
docetaxel to treat patients with HER2-
positive late-stage breast cancer who 
have received previous anti-HER2 
therapy or chemotherapy. Patients in 
the triple-therapy group demonstrated 
a median PFS of 18.5 months versus 
12.4 months in the group that did not 
receive pertuzumab (only trastuzumab 

EBO: Is genomic tumor testing for breast cancer 
standard practice today?
Dr Courneya: At HealthPartners we do our very best to 
follow the evidence. When practices, such as genomic 
testing, can make a significant difference in the decision-
making process for a woman suffering breast cancer, we 
cover it. Rather than looking at standard of practice as 
the guiding principle in making these decisions, we pre-
fer to look at standards of evidence.

Unfortunately, there are a great many examples of 
standard of practice racing ahead of evidence and add-
ing no value to the patient’s care and at times even caus-
ing serious harm. The stakes become high when a com-
pany proposing a treatment measures its impact in terms 
of a few weeks but values its role in terms of tens or even 
hundreds of thousands of dollars.

EBO: assuming that individual testing of breast 
neoplasms is not yet universal (and assuming it is 
something to be attained), what are the key chal-
lenges for making this standard practice?
Dr Courneya: Again, evidence that will carry the day. The 
other real hurdle is to create a reliable approach to consis-
tent application of evidence-based use of these new tech-
nologies. There is wide variation in the practice of medi-
cine that has no explanation. This leads to patient harm 
and failure to realize the full potential of care innovations.

EBO: according to the Centers for disease Control 
and Prevention, breast screening rates have actu-
ally fallen among Caucasians in the last decade (to 
below 70%), remained stable among african ameri-
cans (68%), and actually increased significantly 
among asians (to 66%). Is it realistic to expect to 
attain greater percentages? What type of focused 
interventions may help?
Dr Courneya: We can expect higher rates of screening. 
Part of what we need to do is harmonize the recommen-
dations for screening. The conflicting recommendations 
coming out over the last several years have created 
confusion. This confusion can discredit the concept of 
screening, because it leaves patients with the impres-
sion that even the experts can’t reconcile the balance of 
risks and benefits in a way that is reasonable, simple, and 
consistent. That does not mean that recommendations 
should be frozen, but I think the recommendations would 
gain much greater traction if they were consistent, based 
on a clear-eyed and consistent review of the evidence, 
and then implemented in a reliable way.

As for focused interventions, we have had success 
closing disparities in screening rates by doing whatever 
we can to eliminate barriers to screening. One effective 
example is same-day screening for women who come to 
our clinics (HealthPartners is an integrated care delivery 

and finance organization). This has led to a significant 
decrease in the difference in screening rates among the 
different populations we serve, with the greatest benefit 
evident in our African American patients.

EBO: do you believe that HEr2 targeted agents 
may be used in combination in the future? If so, do 
you think combinations of specialty biologics will 
be the wave of the future in breast cancer therapy?
Dr Courneya: I may sound redundant, but it is the evi-
dence that will drive this, as well. The industry has 2 real 

big problems to solve. First, the treatment and testing 
changes need to reflect real innovation that has a more 
significant impact on outcomes than yet seen. Second, 
the struggle our society faces with the cost of health and 
healthcare needs to be added to the equation. A new 
development is not an innovation unless it can show its 
superiority to current treatments and can deliver higher 
performance, better outcomes at a better cost. We sim-
ply can’t ignore that anymore.

EBO: How does HealthPartners gauge value of ther-
apy in breast cancer? do you think that managed 
care in general will more actively manage the cat-
egory as the cost of treatments rises?
Dr Courneya: As we move forward, the stakes continue 
to rise. Our mission is to bring the benefit of innovation 
to our members, where the evidence shows it can make a 
meaningful difference. Assuring that new treatments are 
not used indiscriminately is also important. We will use 
the evidence supplied by investigators and the advice of 
experts in the field to help us make those decisions. The 
objective is to assure that what is new is truly innova-
tive, that we are thoughtfully directing the innovations to 
those who can benefit, and to work to be sure the costs 
of the treatments reflect the degree of added benefit 
they bring to current approaches to care.

EBO: In what ways might care in an accountable 
care organization (aCo) setting improve the pa-
tient experience (for those patients with oncologic 
disorders) compared with relatively integrated or-
ganizations such as HealthPartners?
Dr Courneya: We believe the objective of the ACO con-
cept is to deliver care in a way that combines the objectives 
of truly improving the health of the communities served, to 
make the experience of care exceptional, and to make it 
affordable for our society. As an organization, we have been 
working in that direction for many years, and so we believe 
we have a head start on this objective. In that spirit, we don’t 
believe we can wait for others to continue along that path.

If an ACO sets itself up to deliver this kind of Triple 
Aim Performance, we think they can close the gap with 
us quickly and that will be good for our community and 
for the country as a whole. To the degree that an ACO 
focuses on only one or two of these aims, the experience 
of patients will suffer, the value of the resources we use 
in healthcare will be diminished, and the day when we 
get reliable high-quality care will be further away. Where 
regional markets compete based on the triple aim, the 
people in those communities will be healthier and the 
economies will be more stable and more vital.

Dr Courneya is chief medical officer at HealthPartners in 
Minneapolis, MN.

Payer Perspective
Interview With Patrick T. Courneya, MD

A new development 
is not an innovation 

unless it can show  
its superiority to 

current treatments  
and can deliver  

higher performance, 
better outcomes  
at a better cost.

—Patrick T. Courneya, Md
Chief Medical Officer

HealthPartners
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and docetaxel) (HR, 0.62; P <.0002).19 
Patients receiving the triple therapy had 
more neutropenia (199 vs 182 patients, 
respectively), febrile neutropenia (56 
vs 30 patients), and diarrhea (32 vs 20 
patients) than those receiving trastu-
zumab and docetaxel.20

In July 2012, GlaxoSmithKline ann-
ounced that it was not pursuing FDA 
approval of combined use of trastu-
zumab and its oncology product lapa-
tinib for women with advanced breast 
cancer.

Cost-effectiveness and value less 
Clear
A total of $10.2 billion was spent in 2009 
on breast cancer medications.21 This is 
again the result of the high incidence 
but also the relatively high price of the 
treatments. Managed care plans should 
anticipate even higher costs with the 
FDA approval of everolimus and pertu-
zumab, as these agents will be added to 
existing combination drug regimens.

The monthly cost of everolimus, an 
oral medication, which will be adminis-
tered daily, will be approximately $7500 
per month.22 The clinical trials indicate 
that the drug will be administered for at 
least 4 months and potentially longer.18 
This total will be added to the cost of 
exemastane, which has a price tag of 
several hundred dollars per month.23

Pertuzumab plus trastuzumab will 
have an even higher cost—pertuzumab 
will be priced at about $71,000 per year 
and trastuzumab presently costs $54,000 
per year, totaling more than $120,000 
per year.24 Both of these medications are 
specific for HER2-positive breast cancer. 
The optimal duration of therapy will be 
at least 6 cycles of therapy.25,26

The duration of treatment can have 
a major impact on the total cost of 
therapy. Two different trials for trastu-
zumab looked at different durations 
of therapy. The HERA trial compared 
1 and 2 years of trastuzumab therapy, 
with the results indicating that 1 year 
of therapy is the standard of care.27 
Similar results were found in the 
PHARE study that compared 6 months 
of trastuzumab therapy with 1 year of 
therapy.28 The results of these studies 
demonstrated that 1 year of therapy 
is the optimal duration of therapy for 
trastuzumab; however, these studies 
could have had the potential to either 
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reduce the cost of therapy by 50% or 
increase it by 100%.

Chemotherapy has contributed to the 
increased life expectancy of patients 
with breast cancer; however, a cure 
remains out of reach.29 Determining 
the cost-effectiveness of therapies for 
chronic diseases remains a challenge 
for clinicians, patients, and society—
and early-stage breast cancer is fast 
coming to be considered a chronic dis-
ease.

Cost-utility evaluations of trastuzumab 
have yielded wide-ranging results, from 
$29,293 to $127,149 per quality-adjusted 
life-year (QALY), depending on whether 
they were receiving monotherapy, 
trastuzumab plus chemotherapy, or 
trastuzumab plus endocrine therapy and 
continuing trastuzumab beyond disease 
progression. A cost-effectiveness analy-
sis of lapatinib in patients with HER2-
positive breast cancer who were receiv-
ing lapatinib and capecitabine compared 
with capecitabine monotherapy alone 
revealed that the combination therapy 
was cost-ineffective.30

Combining 2 anti-HER2 targeted 
agents will certainly challenge the met-
rics of cost-effective therapy. It will be 
paramount that clinical evidence be 
available to support such therapy. EBO
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Table 2. Breast Cancer Tumor subtypes

Subtype Tumors Tend to Bea Prevalence

Luminal A ER+ and/or PR+, HER2-, low Ki67 42%-59%

Luminal B ER+ and/or PR+, HER2+ (or HER2- with high Ki67) 6%-19%

Triple negative/basal like ER-, PR-, HER2-, cytokeratin 5/6 + and/or HER1+ 14%-20%

HER2+ ER-, PR-, HER2+ 7%-12%
aThese are the most common profiles for each subtype. However, not all tumors within each subtype will have all these features.
Source: Reprinted with permission from Susan G. Komen for the Cure website. Molecular subtypes of breast cancer. http://ww5.komen.org/BreastCancer/ 
SubtypesofBreastCancer.html. Accessed October 10, 2012.



Exploring New Ways to Broaden the Reach  
of Molecular Tumor Testing
By Ben Leach

The development of targeted thera-
pies for a variety of tumor types 
has highlighted a greater need for 

widespread molecular testing to deter-
mine which patients have the mutations 
that these therapies target, and oncolo-
gists throughout the world are trying 
different approaches to translating such 
advances into broad clinical practice.

In Germany, the feasibility of a com-
munity screening program for patients 
with non-small cell lung cancer (NSCLC) 
was explored,1 a strategy that provoked 
discussion at this year’s annual ASCO 
meeting.

“High-quality molecular diagnostics 
and personalized treatment approaches 
present a significant benefit for patients,” 
said Thomas Zander, MD, of the Uni-
versity Hospital in Cologne, Germany, 
during a press conference at which his 
study was discussed.

“At last year’s ASCO meeting, [studies 
of] large networks for molecular screen-
ing testing were presented which con-
sisted of several highly specialized com-
prehensive cancer centers spread all 
over the United States, but it meant that 
getting access to molecular diagnos-
tics was only available to a minority of 
patients in this country,” Dr Zander said.

Dr Zander’s study focused on test-
ing patients outside of large academic 
medical centers. In order to perform the 
study, researchers established the Net-
work Genomic Medicine Lung Cancer. 
This network included community hos-

In the United States and elsewhere, 
different models are being used. Panel 
members commented from their van-
tage points.

“We’re doing a $35 million philan-
thropically funded trial where patients 
are allowed access to molecular diagnos-
tics and information is fed back as clini-
cally actionable, and they’re not charged 
for it,” said George D. Demetri, MD, direc-
tor of the Center for Sarcoma and Bone 
Oncology at the Dana-Farber Cancer 
Institute in Boston, Massachusetts.

“We think that’s important because in 
the next 5 years we need that landscape 
to see what’s truly actionable, what’s 
truly important, and then we feel that 
we can commoditize the molecular test-
ing,” said Dr Demetri. “I think that’s what 
you’re seeing across the world.”

In France, the French National Can-
cer Institute has set up 28 laboratories 
in public hospitals to test for biomark-
ers, and all patients with cancer receive 
free testing for biomarkers such as KRAS, 
EGFR, and BRAF. However, these clinics 
are limited to proven biomarkers.

“In France, as soon as it is proven that 
a targeted agent is active against a dis-
ease, the mutation research is reinforced 
by the French social security system,” 
said Caroline Robert, MD, PhD, the head 
of dermatology at the Institute Gustave 
Roussy in Paris, France. “The problem is 
for the mutations that are still in the dis-
covery process, with the agents that are 
not yet on the market.”

Cost factors are important consid-
erations in molecular screenings, and 
reimbursement practices vary.

“The problem is who should pay for 
this,” said James Chih-Hsin Yang, MD, 
PhD, a professor and director of cancer 

pitals in the Cologne-Bonn region of the 
country, where approximately 2.5 mil-
lion residents could potentially receive 
screening.

In all, 2032 samples from NSCLC 
patients were collected, the authors 
reported in their abstract.1 The figure 
included 1782 samples from residents of 
the Cologne-Bonn region, which investi-
gators estimated accounted for between 
60% and 70% of all potential NSCLC sam-
ples in the area.

Of these samples, 77% were suitable 
for molecular testing. Samples of tumors 
of patients with lung adenocarcinoma—
the most common form of NSCLC—were 
screened for ALK translocations, muta-
tions in KRAS, EGFR, BRAF, and PIK3CA, 
and amplification of ERBB2.  Squamous 
cell samples were screened for FGFR1 
amplifications (Figure).

Forty percent of the samples carried 
mutations for which targeted therapies 
have been identified, aiding the com-
munity hospitals in providing treatment 
to these patients. For example, patients 
with ALK mutations were given crizo-
tinib, and patients with EGFR mutations 
were given EGFR tyrosine kinase inhibi-
tor treatment. Additionally, patients 
were also referred to clinical trials based 
on their genetic profiles that involved 
the testing of other targeted therapies in 
development.

Dr Zander said the cost for the screen-
ings ranged from approximately €500 to 
€1000 per patient ($600 to $1200). 

research at the National Taiwan Univer-
sity in Taipei. “In some of the countries, 
these mutational tests are paid for by 
insurance companies, such as in Japan. 
In some countries, these are non-reim-
bursable at this moment, but I think as 
more data are coming in, there [will be] 
no way to deny the reimbursement.”

Although no universal system of 
molecular testing or reimbursement 
exists, studies such as the one Dr Zan-
der presented at ASCO suggest that 
widespread screening is becoming an 
increasingly feasible and promising way 
of treating cancer patients.

“It proves that we can choose the 
most appropriate targeted therapy for 
patients, we can enroll patients in the 
appropriate targeted trials,” said mod-
erator Sylvia Adams, MD, assistant pro-
fessor in the Department of Medicine 
at New York University Langone Medi-
cal Center in New York City. “There is 
meaningful outcome when we select 
patients.” EBO
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Thomas Zander, MD, far right, at the ASCO press conference where his community screening study was discussed. 
Also on the panel are, from left,  George D. Demetri, MD, Caroline Robert, MD, PhD, Axel Hauschild, MD, and  
James Chih-Hsin Yang, MD, PhD.
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Mechanism of action 
   Abiraterone is an androgen biosynthesis inhibitor (ABI) that directly affects the 
androgen biosynthesis pathway by inhibiting CYP17 (17�-hydroxylase/C17,20-lyase)
—  Consequently, androgen biosynthesis is inhibited at 3 sources of testosterone 

production: the testes, adrenal glands, and prostate tumor tissue

   Androgen biosynthesis inhibition with ZYTIGA® results in decreased levels of serum 
testosterone and other androgens

   At the interim analysis of the pivotal phase 3 study, ZYTIGA® + prednisone showed a statistically 
significant improvement in median overall survival (OS) compared with the control arm*
—  Median OS: 14.8 months vs 10.9 months (hazard ratio = 0.646; 95% confidence interval: 

0.543, 0.768, P < 0.0001)

Important Safety Information
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ZYTIGA™ (abiraterone acetate)
Brief Summary of Prescribing Information.
INDICATIONS AND USAGE
ZYTIGA in combination with prednisone is indicated for the treatment of patients 
with metastatic castration-resistant prostate cancer (CRPC) who have received prior 
chemotherapy containing docetaxel.
CONTRAINDICATIONS
Pregnancy: ZYTIGA may cause fetal harm when administered to a pregnant woman. 
ZYTIGA is contraindicated in women who are or may become pregnant. If this drug is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, the patient 
should be apprised of the potential hazard to the fetus. 
WARNINGS AND PRECAUTIONS
 Hypertension, Hypokalemia and Fluid Retention Due to Mineralocorticoid Excess: Use 
ZYTIGA with caution in patients with a history of cardiovascular disease.  ZYTIGA may 
cause hypertension, hypokalemia, and fluid retention as a consequence of increased 
mineralocorticoid levels resulting from CYP17 inhibition [see Adverse Reactions and 
Clinical Pharmacology (12.1) in full Prescribing Information]. Co-administration of a 
corticosteroid suppresses adrenocorticotropic hormone (ACTH) drive, resulting in a 
reduction in the incidence and severity of these adverse reactions. Use caution when 
treating patients whose underlying medical conditions might be compromised by increases 
in blood pressure, hypokalemia or fluid retention, e.g., those with heart failure, recent 
myocardial infarction or ventricular arrhythmia. The safety of ZYTIGA in patients with 
left ventricular ejection fraction <50% or NYHA Class III or IV heart failure has not been 
established because these patients were excluded from the randomized clinical trial. 
Monitor patients for hypertension, hypokalemia, and fluid retention at least once a month. 
Control hypertension and correct hypokalemia before and during treatment with ZYTIGA.  
Adrenocortical Insufficiency: Adrenocortical insufficiency has been reported in clinical 
trials in patients receiving ZYTIGA in combination with prednisone, following interruption 
of daily steroids and/or with concurrent infection or stress. Use caution and monitor 
for symptoms and signs of adrenocortical insufficiency, particularly if patients are 
withdrawn from prednisone, have prednisone dose reductions, or experience unusual 
stress. Symptoms and signs of adrenocortical insufficiency may be masked by adverse 
reactions associated with mineralocorticoid excess seen in patients treated with ZYTIGA. 
If clinically indicated, perform appropriate tests to confirm the diagnosis of adrenocortical 
insufficiency. Increased dosage of corticosteroids may be indicated before, during and 
after stressful situations [see Warnings and Precautions].
Hepatotoxicity: Marked increases in liver enzymes leading to drug discontinuation or dosage 
modification have occurred [see Adverse Reactions]. Measure serum transaminases  
(ALT and AST) and bilirubin levels prior to starting treatment with ZYTIGA, every two weeks 
for the first three months of treatment and monthly thereafter. In patients with baseline 
moderate hepatic impairment receiving a reduced ZYTIGA dose of 250 mg, measure ALT, 
AST, and bilirubin prior to the start of treatment, every week for the first month, every two 
weeks for the following two months of treatment and monthly thereafter.  Promptly measure 
serum total bilirubin, AST, and ALT if clinical symptoms or signs suggestive of hepatotoxicity 
develop. Elevations of AST, ALT, or bilirubin from the patient’s baseline should prompt 
more frequent monitoring. If at any time AST or ALT rise above five times the ULN, or the 
bilirubin rises above three times the ULN, interrupt ZYTIGA treatment and closely monitor 
liver function. Re-treatment with ZYTIGA at a reduced dose level may take place only after 
return of liver function tests to the patient’s baseline or to AST and ALT less than or equal to 
2.5X ULN and total bilirubin less than or equal to 1.5X ULN [see Dosage and Administration 
(2.2) in full Prescribing Information].
The safety of ZYTIGA re-treatment of patients who develop AST or ALT greater than or 
equal to 20X ULN and/or bilirubin greater than or equal to 10X ULN is unknown.
Food Effect: ZYTIGA must be taken on an empty stomach. No food should be consumed 
for at least two hours before the dose of ZYTIGA is taken and for at least one hour after 
the dose of ZYTIGA is taken. Abiraterone Cmax and AUC0-∞ (exposure) were increased 
up to 17- and 10-fold higher, respectively, when a single dose of abiraterone acetate 
was administered with a meal compared to a fasted state. The safety of these increased 
exposures when multiple doses of abiraterone acetate are taken with food has not been 
assessed [see Dosage and Administration (2.1) and Clinical Pharmacology (12.3) in full 
Prescribing Information].
ADVERSE REACTIONS
The following are discussed in more detail in other sections of the labeling:
Hypertension, hypokalemia, and fluid retention due to mineralocorticoid excess [see 
Warnings and Precautions].
Adrenocortical insufficiency [see Warnings and Precautions].
Hepatotoxicity [see Warnings and Precautions].
Food effect [see Warnings and Precautions].
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared to rates in the 
clinical trials of another drug and may not reflect the rates observed in clinical practice.
In a placebo-controlled, multicenter phase 3 clinical trial of patients with metastatic castration-
resistant prostate cancer who were using a gonadotropin-releasing hormone (GnRH) 
agonist or were previously treated with orchiectomy, ZYTIGA was administered at a dose of 
1,000 mg daily in combination with prednisone 5 mg twice daily in the active treatment arm  
(N = 791). Placebo plus prednisone 5 mg twice daily was given to control patients (N = 394). 
The median duration of treatment with ZYTIGA was 8 months.
The most common adverse drug reactions (≥5%) reported in clinical studies were joint 
swelling or discomfort, hypokalemia, edema, muscle discomfort, hot flush, diarrhea, urinary 
tract infection, cough, hypertension, arrhythmia, urinary frequency, nocturia, dyspepsia, 
and upper respiratory tract infection.
The most common adverse drug reactions that resulted in drug discontinuation were 
aspartate aminotransferase increased, alanine aminotransferase increased, urosepsis and 
cardiac failure (each in <1% of patients taking ZYTIGA).  
Adverse reactions and laboratory abnormalities related to mineralocorticoid effects were 
reported more commonly in patients treated with ZYTIGA than in patients treated with 
placebo: hypokalemia 28% versus 20%, hypertension 9% versus 7% and fluid retention 

(edema) 27% versus 18%, respectively (see Table 1). In patients treated with ZYTIGA, 
grades 3 to 4 hypokalemia occurred in 5% of patients and grades 3 to 4 hypertension was 
reported in 1% of patients [see Warnings and Precautions].
Table 1 shows adverse reactions due to ZYTIGA that occurred with either a  
≥ 2% absolute increase in frequency compared to placebo, or were events of special 
interest (mineralocorticoid excess, cardiac adverse reactions, and liver toxicities).

Table 1:  Adverse Reactions due to ZYTIGA in a Placebo-Controlled Phase 3 Trial
  ZYTIGA with  Placebo with
 Prednisone  Prednisone
 (N=791) (N=394)
System/Organ Class All Grades1  Grade 3-4 All Grades Grade 3-4
 Adverse reaction % % % %
Musculoskeletal and  
connective tissue disorders
 Joint swelling/discomfort2 29.5 4.2 23.4 4.1
 Muscle discomfort3 26.2 3.0 23.1 2.3
General disorders
 Edema4 26.7 1.9 18.3 0.8
Vascular disorders
 Hot flush 19.0 0.3 16.8 0.3
 Hypertension 8.5 1.3 6.9 0.3
Gastrointestinal disorders
 Diarrhea 17.6 0.6 13.5 1.3
 Dyspepsia 6.1 0 3.3 0
Infections and infestations
 Urinary tract infection 11.5 2.1 7.1 0.5
  Upper respiratory  

tract infection 5.4 0 2.5 0
Respiratory, thoracic and  
mediastinal disorders
 Cough 10.6 0 7.6 0
Renal and urinary disorders
 Urinary frequency 7.2 0.3 5.1 0.3
 Nocturia 6.2 0 4.1 0
Cardiac disorders
 Arrhythmia5 7.2 1.1 4.6 1.0
  Chest pain or  

chest discomfort6 3.8 0.5 2.8 0
 Cardiac failure7 2.3 1.9 1.0 0.3
1 Adverse events graded according to CTCAE version 3.0
2 Includes terms Arthritis, Arthralgia, Joint swelling, and Joint stiffness 
3  Includes terms Muscle spasms, Musculoskeletal pain, Myalgia, Musculoskeletal 

discomfort, and Musculoskeletal stiffness
4  Includes terms Edema, Edema peripheral, Pitting edema, and Generalized edema
5  Includes terms Arrhythmia, Tachycardia, Atrial fibrillation, Supraventricular tachycardia, 

Atrial tachycardia, Ventricular tachycardia, Atrial flutter, Bradycardia, Atrioventricular 
block complete, Conduction disorder, and Bradyarrhythmia

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

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

Cardiovascular Adverse Reactions: Cardiovascular adverse reactions in the phase 3 trial 
are shown in Table 1. The majority of arrhythmias were grade 1 or 2. Grade 3-4 arrhythmias 
occurred at similar rates in the two arms. There was one death associated with arrhythmia 
and one patient with sudden death in the ZYTIGA arm. No patients had sudden death or 
arrhythmia associated with death in the placebo arm.  Cardiac ischemia or myocardial 
infarction led to death in 2 patients in the placebo arm and 1 death in the ZYTIGA arm. 
Cardiac failure resulting in death occurred in 1 patient on both arms.  
Hepatotoxicity: Drug-associated hepatotoxicity with elevated ALT, AST, and total bilirubin 
has been reported in patients treated with ZYTIGA. Across all clinical trials, liver function 
test elevations (ALT or AST increases of > 5X ULN) were reported in 2.3% of patients who 
received ZYTIGA, typically during the first 3 months after starting treatment. In the phase 
3 trial, patients whose baseline ALT or AST were elevated were more likely to experience 
liver function test elevations than those beginning with normal values. When elevations 
of either ALT or AST > 5X ULN, or elevations in bilirubin > 3X ULN were observed, ZYTIGA 
was withheld or discontinued. In two instances marked increases in liver function tests 
occurred [see Warnings and Precautions]. These two patients with normal baseline hepatic 
function, experienced ALT or AST elevations 15 to 40X ULN and bilirubin elevations 2 to  
6 X ULN. Upon discontinuation of ZYTIGA, both patients had normalization of their liver 
function tests and one patient was re-treated with ZYTIGA without recurrence of the 
elevations. 
In clinical trials, the following patients were excluded: patients with active hepatitis, 
patients with baseline ALT and/or AST ≥ 2.5X ULN in the absence of liver metastases, and 
patients with ALT and/or AST > 5X ULN in the presence of liver metastases. Abnormal 
liver function tests developing in patients participating in clinical trials were managed 
by treatment interruption, dose modification and/or discontinuation [see Dosage and 
Administration (2.2) in full Prescribing Information and Warnings and Precautions]. Patients 
with elevations of ALT or AST > 20X ULN were not re-treated. 
Other Adverse Reactions: Adrenal insufficiency occurred in two patients on the abiraterone 
arm of the phase 3 clinical trial (< 1%). 
Laboratory Abnormalities of Interest: Table 2 shows laboratory values of interest from 
the phase 3 placebo-controlled clinical trial. Grade 3-4 low serum phosphate (7.2%) and 
potassium (5.3%) occurred more frequently in the ZYTIGA arm.
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Table 2:  Laboratory Abnormalities of Interest in a Phase 3 Placebo-Controlled Clinical Trial
 Abiraterone (N=791) Placebo (N=394)
 All Grades  Grade 3-4  All Grades  Grade 3-4 
Laboratory Abnormality (%) (%) (%) (%)
High Triglyceride 62.5 0.4 53.0 0
High AST 30.6 2.1 36.3 1.5
Low Potassium 28.3 5.3 19.8 1.0
Low Phosphorus 23.8 7.2 15.7 5.8
High ALT 11.1 1.4 10.4 0.8
High Total Bilirubin 6.6 0.1 4.6 0

DRUG INTERACTIONS
Effects of Abiraterone on Drug Metabolizing Enzymes: ZYTIGA is an inhibitor of the hepatic 
drug-metabolizing enzyme CYP2D6. In a CYP2D6 drug-drug interaction trial, the Cmax and 
AUC of dextromethorphan (CYP2D6 substrate) were increased 2.8- and 2.9-fold, respectively, 
when dextromethorphan was given with abiraterone acetate 1,000 mg daily and prednisone 
5 mg twice daily. Avoid co-administration of abiraterone acetate with substrates of CYP2D6 
with a narrow therapeutic index (e.g., thioridazine). If alternative treatments cannot be 
used, exercise caution and consider a dose reduction of the concomitant CYP2D6 substrate 
drug [see Clinical Pharmacology (12.3) in full Prescribing Information].
Drugs that Inhibit or Induce CYP3A4 Enzymes: Based on in vitro data, ZYTIGA is a substrate 
of CYP3A4. The effects of strong CYP3A4 inhibitors (e.g., ketoconazole, itraconazole, 
clarithromycin, atazanavir, nefazodone, saquinavir, telithromycin, ritonavir, indinavir, 
nelfinavir, voriconazole) or inducers (e.g., phenytoin, carbamazepine, rifampin, rifabutin, 
rifapentine, phenobarbital) on the pharmacokinetics of abiraterone have not been 
evaluated, in vivo. Avoid or use with caution, strong inhibitors and inducers of CYP3A4 
during ZYTIGA treatment [see Clinical Pharmacology (12.3) in full Prescribing Information]. 
USE IN SPECIFIC POPULATIONS
Pregnancy: Pregnancy Category X [see Contraindications]. ZYTIGA is contraindicated in 
women who are or may become pregnant while receiving the drug. If this drug is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, the patient 
should be apprised of the potential hazard to the fetus and the potential risk for pregnancy 
loss. Women of childbearing potential should be advised to avoid becoming pregnant 
during treatment with ZYTIGA. 
Nursing Mothers: ZYTIGA is not indicated for use in women. It is not known if abiraterone 
acetate is excreted in human milk. Because many drugs are excreted in human milk, and 
because of the potential for serious adverse reactions in nursing infants from ZYTIGA, a 
decision should be made to either discontinue nursing, or discontinue the drug taking into 
account the importance of the drug to the mother.
Pediatric Use: ZYTIGA is not indicated in children.
Geriatric Use: Of the total number of patients in a phase 3 trial of ZYTIGA, 71% of patients 
were 65 years and over and 28% were 75 years and over. No overall differences in safety or 
effectiveness were observed between these elderly patients and younger patients.
Patients with Hepatic Impairment: The pharmacokinetics of abiraterone were examined 
in subjects with baseline mild (n = 8) or moderate (n = 8) hepatic impairment (Child-Pugh 
Class A and B, respectively) and in 8 healthy control subjects with normal hepatic function. 
The systemic exposure (AUC) of abiraterone after a single oral 1,000 mg dose of ZYTIGA 
increased by approximately 1.1-fold and 3.6-fold in subjects with mild and moderate 
baseline hepatic impairment, respectively compared to subjects with normal hepatic 
function. 
No dosage adjustment is necessary for patients with baseline mild hepatic impairment. 
In patients with baseline moderate hepatic impairment (Child-Pugh Class B), reduce the 
recommended dose of ZYTIGA to 250 mg once daily. If elevations in ALT or AST >5X ULN 
or total bilirubin >3X ULN occur in patients with baseline moderate hepatic impairment, 
discontinue ZYTIGA treatment [see Dosage and Administration (2.1) and Clinical 
Pharmacology (12.3) in full Prescribing Information]. 
The safety of ZYTIGA in patients with baseline severe hepatic impairment has not been 
studied. These patients should not receive ZYTIGA. 
For patients who develop hepatotoxicity during treatment, interruption of treatment and 
dosage adjustment may be required [see Dosage and Administration (2.2) in full Prescribing 
Information, Warnings and Precautions, and Clinical Pharmacology (12.3) in full Prescribing 
Information].
Patients with Renal Impairment: In a dedicated renal impairment trial, the mean PK 
parameters were comparable between healthy subjects with normal renal function (N=8) 
and those with end stage renal disease (ESRD) on hemodialysis (N=8) after a single oral 
1,000 mg dose of ZYTIGA. No dosage adjustment is necessary for patients with renal 
impairment [see Dosage and Administration (2.1) and Clinical Pharmacology (12.3) in full 
Prescribing Information].
OVERDOSAGE: There have been no reports of overdose of ZYTIGA during clinical studies. 
There is no specific antidote. In the event of an overdose, stop ZYTIGA, undertake general 
supportive measures, including monitoring for arrhythmias and cardiac failure and assess 
liver function.
Storage and Handling: Store at 20°C to 25°C (68°F to 77°F); excursions permitted to 15°C 
to 30°C (59°F to 86°F) [see USP controlled room temperature]. Based on its mechanism 
of action, ZYTIGA may harm a developing fetus. Therefore, women who are pregnant or 
women who may be pregnant should not handle ZYTIGA without protection, e.g., gloves 
[see Use in Specific Populations].
Manufactured by:
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Toronto, Canada
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ZYTIGA™ (abiraterone acetate)
Brief Summary of Prescribing Information.
INDICATIONS AND USAGE
ZYTIGA in combination with prednisone is indicated for the treatment of patients 
with metastatic castration-resistant prostate cancer (CRPC) who have received prior 
chemotherapy containing docetaxel.
CONTRAINDICATIONS
Pregnancy: ZYTIGA may cause fetal harm when administered to a pregnant woman. 
ZYTIGA is contraindicated in women who are or may become pregnant. If this drug is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, the patient 
should be apprised of the potential hazard to the fetus. 
WARNINGS AND PRECAUTIONS
 Hypertension, Hypokalemia and Fluid Retention Due to Mineralocorticoid Excess: Use 
ZYTIGA with caution in patients with a history of cardiovascular disease.  ZYTIGA may 
cause hypertension, hypokalemia, and fluid retention as a consequence of increased 
mineralocorticoid levels resulting from CYP17 inhibition [see Adverse Reactions and 
Clinical Pharmacology (12.1) in full Prescribing Information]. Co-administration of a 
corticosteroid suppresses adrenocorticotropic hormone (ACTH) drive, resulting in a 
reduction in the incidence and severity of these adverse reactions. Use caution when 
treating patients whose underlying medical conditions might be compromised by increases 
in blood pressure, hypokalemia or fluid retention, e.g., those with heart failure, recent 
myocardial infarction or ventricular arrhythmia. The safety of ZYTIGA in patients with 
left ventricular ejection fraction <50% or NYHA Class III or IV heart failure has not been 
established because these patients were excluded from the randomized clinical trial. 
Monitor patients for hypertension, hypokalemia, and fluid retention at least once a month. 
Control hypertension and correct hypokalemia before and during treatment with ZYTIGA.  
Adrenocortical Insufficiency: Adrenocortical insufficiency has been reported in clinical 
trials in patients receiving ZYTIGA in combination with prednisone, following interruption 
of daily steroids and/or with concurrent infection or stress. Use caution and monitor 
for symptoms and signs of adrenocortical insufficiency, particularly if patients are 
withdrawn from prednisone, have prednisone dose reductions, or experience unusual 
stress. Symptoms and signs of adrenocortical insufficiency may be masked by adverse 
reactions associated with mineralocorticoid excess seen in patients treated with ZYTIGA. 
If clinically indicated, perform appropriate tests to confirm the diagnosis of adrenocortical 
insufficiency. Increased dosage of corticosteroids may be indicated before, during and 
after stressful situations [see Warnings and Precautions].
Hepatotoxicity: Marked increases in liver enzymes leading to drug discontinuation or dosage 
modification have occurred [see Adverse Reactions]. Measure serum transaminases  
(ALT and AST) and bilirubin levels prior to starting treatment with ZYTIGA, every two weeks 
for the first three months of treatment and monthly thereafter. In patients with baseline 
moderate hepatic impairment receiving a reduced ZYTIGA dose of 250 mg, measure ALT, 
AST, and bilirubin prior to the start of treatment, every week for the first month, every two 
weeks for the following two months of treatment and monthly thereafter.  Promptly measure 
serum total bilirubin, AST, and ALT if clinical symptoms or signs suggestive of hepatotoxicity 
develop. Elevations of AST, ALT, or bilirubin from the patient’s baseline should prompt 
more frequent monitoring. If at any time AST or ALT rise above five times the ULN, or the 
bilirubin rises above three times the ULN, interrupt ZYTIGA treatment and closely monitor 
liver function. Re-treatment with ZYTIGA at a reduced dose level may take place only after 
return of liver function tests to the patient’s baseline or to AST and ALT less than or equal to 
2.5X ULN and total bilirubin less than or equal to 1.5X ULN [see Dosage and Administration 
(2.2) in full Prescribing Information].
The safety of ZYTIGA re-treatment of patients who develop AST or ALT greater than or 
equal to 20X ULN and/or bilirubin greater than or equal to 10X ULN is unknown.
Food Effect: ZYTIGA must be taken on an empty stomach. No food should be consumed 
for at least two hours before the dose of ZYTIGA is taken and for at least one hour after 
the dose of ZYTIGA is taken. Abiraterone Cmax and AUC0-∞ (exposure) were increased 
up to 17- and 10-fold higher, respectively, when a single dose of abiraterone acetate 
was administered with a meal compared to a fasted state. The safety of these increased 
exposures when multiple doses of abiraterone acetate are taken with food has not been 
assessed [see Dosage and Administration (2.1) and Clinical Pharmacology (12.3) in full 
Prescribing Information].
ADVERSE REACTIONS
The following are discussed in more detail in other sections of the labeling:
Hypertension, hypokalemia, and fluid retention due to mineralocorticoid excess [see 
Warnings and Precautions].
Adrenocortical insufficiency [see Warnings and Precautions].
Hepatotoxicity [see Warnings and Precautions].
Food effect [see Warnings and Precautions].
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared to rates in the 
clinical trials of another drug and may not reflect the rates observed in clinical practice.
In a placebo-controlled, multicenter phase 3 clinical trial of patients with metastatic castration-
resistant prostate cancer who were using a gonadotropin-releasing hormone (GnRH) 
agonist or were previously treated with orchiectomy, ZYTIGA was administered at a dose of 
1,000 mg daily in combination with prednisone 5 mg twice daily in the active treatment arm  
(N = 791). Placebo plus prednisone 5 mg twice daily was given to control patients (N = 394). 
The median duration of treatment with ZYTIGA was 8 months.
The most common adverse drug reactions (≥5%) reported in clinical studies were joint 
swelling or discomfort, hypokalemia, edema, muscle discomfort, hot flush, diarrhea, urinary 
tract infection, cough, hypertension, arrhythmia, urinary frequency, nocturia, dyspepsia, 
and upper respiratory tract infection.
The most common adverse drug reactions that resulted in drug discontinuation were 
aspartate aminotransferase increased, alanine aminotransferase increased, urosepsis and 
cardiac failure (each in <1% of patients taking ZYTIGA).  
Adverse reactions and laboratory abnormalities related to mineralocorticoid effects were 
reported more commonly in patients treated with ZYTIGA than in patients treated with 
placebo: hypokalemia 28% versus 20%, hypertension 9% versus 7% and fluid retention 

(edema) 27% versus 18%, respectively (see Table 1). In patients treated with ZYTIGA, 
grades 3 to 4 hypokalemia occurred in 5% of patients and grades 3 to 4 hypertension was 
reported in 1% of patients [see Warnings and Precautions].
Table 1 shows adverse reactions due to ZYTIGA that occurred with either a  
≥ 2% absolute increase in frequency compared to placebo, or were events of special 
interest (mineralocorticoid excess, cardiac adverse reactions, and liver toxicities).

Table 1:  Adverse Reactions due to ZYTIGA in a Placebo-Controlled Phase 3 Trial
  ZYTIGA with  Placebo with
 Prednisone  Prednisone
 (N=791) (N=394)
System/Organ Class All Grades1  Grade 3-4 All Grades Grade 3-4
 Adverse reaction % % % %
Musculoskeletal and  
connective tissue disorders
 Joint swelling/discomfort2 29.5 4.2 23.4 4.1
 Muscle discomfort3 26.2 3.0 23.1 2.3
General disorders
 Edema4 26.7 1.9 18.3 0.8
Vascular disorders
 Hot flush 19.0 0.3 16.8 0.3
 Hypertension 8.5 1.3 6.9 0.3
Gastrointestinal disorders
 Diarrhea 17.6 0.6 13.5 1.3
 Dyspepsia 6.1 0 3.3 0
Infections and infestations
 Urinary tract infection 11.5 2.1 7.1 0.5
  Upper respiratory  

tract infection 5.4 0 2.5 0
Respiratory, thoracic and  
mediastinal disorders
 Cough 10.6 0 7.6 0
Renal and urinary disorders
 Urinary frequency 7.2 0.3 5.1 0.3
 Nocturia 6.2 0 4.1 0
Cardiac disorders
 Arrhythmia5 7.2 1.1 4.6 1.0
  Chest pain or  

chest discomfort6 3.8 0.5 2.8 0
 Cardiac failure7 2.3 1.9 1.0 0.3
1 Adverse events graded according to CTCAE version 3.0
2 Includes terms Arthritis, Arthralgia, Joint swelling, and Joint stiffness 
3  Includes terms Muscle spasms, Musculoskeletal pain, Myalgia, Musculoskeletal 

discomfort, and Musculoskeletal stiffness
4  Includes terms Edema, Edema peripheral, Pitting edema, and Generalized edema
5  Includes terms Arrhythmia, Tachycardia, Atrial fibrillation, Supraventricular tachycardia, 

Atrial tachycardia, Ventricular tachycardia, Atrial flutter, Bradycardia, Atrioventricular 
block complete, Conduction disorder, and Bradyarrhythmia

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

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

Cardiovascular Adverse Reactions: Cardiovascular adverse reactions in the phase 3 trial 
are shown in Table 1. The majority of arrhythmias were grade 1 or 2. Grade 3-4 arrhythmias 
occurred at similar rates in the two arms. There was one death associated with arrhythmia 
and one patient with sudden death in the ZYTIGA arm. No patients had sudden death or 
arrhythmia associated with death in the placebo arm.  Cardiac ischemia or myocardial 
infarction led to death in 2 patients in the placebo arm and 1 death in the ZYTIGA arm. 
Cardiac failure resulting in death occurred in 1 patient on both arms.  
Hepatotoxicity: Drug-associated hepatotoxicity with elevated ALT, AST, and total bilirubin 
has been reported in patients treated with ZYTIGA. Across all clinical trials, liver function 
test elevations (ALT or AST increases of > 5X ULN) were reported in 2.3% of patients who 
received ZYTIGA, typically during the first 3 months after starting treatment. In the phase 
3 trial, patients whose baseline ALT or AST were elevated were more likely to experience 
liver function test elevations than those beginning with normal values. When elevations 
of either ALT or AST > 5X ULN, or elevations in bilirubin > 3X ULN were observed, ZYTIGA 
was withheld or discontinued. In two instances marked increases in liver function tests 
occurred [see Warnings and Precautions]. These two patients with normal baseline hepatic 
function, experienced ALT or AST elevations 15 to 40X ULN and bilirubin elevations 2 to  
6 X ULN. Upon discontinuation of ZYTIGA, both patients had normalization of their liver 
function tests and one patient was re-treated with ZYTIGA without recurrence of the 
elevations. 
In clinical trials, the following patients were excluded: patients with active hepatitis, 
patients with baseline ALT and/or AST ≥ 2.5X ULN in the absence of liver metastases, and 
patients with ALT and/or AST > 5X ULN in the presence of liver metastases. Abnormal 
liver function tests developing in patients participating in clinical trials were managed 
by treatment interruption, dose modification and/or discontinuation [see Dosage and 
Administration (2.2) in full Prescribing Information and Warnings and Precautions]. Patients 
with elevations of ALT or AST > 20X ULN were not re-treated. 
Other Adverse Reactions: Adrenal insufficiency occurred in two patients on the abiraterone 
arm of the phase 3 clinical trial (< 1%). 
Laboratory Abnormalities of Interest: Table 2 shows laboratory values of interest from 
the phase 3 placebo-controlled clinical trial. Grade 3-4 low serum phosphate (7.2%) and 
potassium (5.3%) occurred more frequently in the ZYTIGA arm.

ZYTIGA™ (abiraterone acetate) 

Table 2:  Laboratory Abnormalities of Interest in a Phase 3 Placebo-Controlled Clinical Trial
 Abiraterone (N=791) Placebo (N=394)
 All Grades  Grade 3-4  All Grades  Grade 3-4 
Laboratory Abnormality (%) (%) (%) (%)
High Triglyceride 62.5 0.4 53.0 0
High AST 30.6 2.1 36.3 1.5
Low Potassium 28.3 5.3 19.8 1.0
Low Phosphorus 23.8 7.2 15.7 5.8
High ALT 11.1 1.4 10.4 0.8
High Total Bilirubin 6.6 0.1 4.6 0

DRUG INTERACTIONS
Effects of Abiraterone on Drug Metabolizing Enzymes: ZYTIGA is an inhibitor of the hepatic 
drug-metabolizing enzyme CYP2D6. In a CYP2D6 drug-drug interaction trial, the Cmax and 
AUC of dextromethorphan (CYP2D6 substrate) were increased 2.8- and 2.9-fold, respectively, 
when dextromethorphan was given with abiraterone acetate 1,000 mg daily and prednisone 
5 mg twice daily. Avoid co-administration of abiraterone acetate with substrates of CYP2D6 
with a narrow therapeutic index (e.g., thioridazine). If alternative treatments cannot be 
used, exercise caution and consider a dose reduction of the concomitant CYP2D6 substrate 
drug [see Clinical Pharmacology (12.3) in full Prescribing Information].
Drugs that Inhibit or Induce CYP3A4 Enzymes: Based on in vitro data, ZYTIGA is a substrate 
of CYP3A4. The effects of strong CYP3A4 inhibitors (e.g., ketoconazole, itraconazole, 
clarithromycin, atazanavir, nefazodone, saquinavir, telithromycin, ritonavir, indinavir, 
nelfinavir, voriconazole) or inducers (e.g., phenytoin, carbamazepine, rifampin, rifabutin, 
rifapentine, phenobarbital) on the pharmacokinetics of abiraterone have not been 
evaluated, in vivo. Avoid or use with caution, strong inhibitors and inducers of CYP3A4 
during ZYTIGA treatment [see Clinical Pharmacology (12.3) in full Prescribing Information]. 
USE IN SPECIFIC POPULATIONS
Pregnancy: Pregnancy Category X [see Contraindications]. ZYTIGA is contraindicated in 
women who are or may become pregnant while receiving the drug. If this drug is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, the patient 
should be apprised of the potential hazard to the fetus and the potential risk for pregnancy 
loss. Women of childbearing potential should be advised to avoid becoming pregnant 
during treatment with ZYTIGA. 
Nursing Mothers: ZYTIGA is not indicated for use in women. It is not known if abiraterone 
acetate is excreted in human milk. Because many drugs are excreted in human milk, and 
because of the potential for serious adverse reactions in nursing infants from ZYTIGA, a 
decision should be made to either discontinue nursing, or discontinue the drug taking into 
account the importance of the drug to the mother.
Pediatric Use: ZYTIGA is not indicated in children.
Geriatric Use: Of the total number of patients in a phase 3 trial of ZYTIGA, 71% of patients 
were 65 years and over and 28% were 75 years and over. No overall differences in safety or 
effectiveness were observed between these elderly patients and younger patients.
Patients with Hepatic Impairment: The pharmacokinetics of abiraterone were examined 
in subjects with baseline mild (n = 8) or moderate (n = 8) hepatic impairment (Child-Pugh 
Class A and B, respectively) and in 8 healthy control subjects with normal hepatic function. 
The systemic exposure (AUC) of abiraterone after a single oral 1,000 mg dose of ZYTIGA 
increased by approximately 1.1-fold and 3.6-fold in subjects with mild and moderate 
baseline hepatic impairment, respectively compared to subjects with normal hepatic 
function. 
No dosage adjustment is necessary for patients with baseline mild hepatic impairment. 
In patients with baseline moderate hepatic impairment (Child-Pugh Class B), reduce the 
recommended dose of ZYTIGA to 250 mg once daily. If elevations in ALT or AST >5X ULN 
or total bilirubin >3X ULN occur in patients with baseline moderate hepatic impairment, 
discontinue ZYTIGA treatment [see Dosage and Administration (2.1) and Clinical 
Pharmacology (12.3) in full Prescribing Information]. 
The safety of ZYTIGA in patients with baseline severe hepatic impairment has not been 
studied. These patients should not receive ZYTIGA. 
For patients who develop hepatotoxicity during treatment, interruption of treatment and 
dosage adjustment may be required [see Dosage and Administration (2.2) in full Prescribing 
Information, Warnings and Precautions, and Clinical Pharmacology (12.3) in full Prescribing 
Information].
Patients with Renal Impairment: In a dedicated renal impairment trial, the mean PK 
parameters were comparable between healthy subjects with normal renal function (N=8) 
and those with end stage renal disease (ESRD) on hemodialysis (N=8) after a single oral 
1,000 mg dose of ZYTIGA. No dosage adjustment is necessary for patients with renal 
impairment [see Dosage and Administration (2.1) and Clinical Pharmacology (12.3) in full 
Prescribing Information].
OVERDOSAGE: There have been no reports of overdose of ZYTIGA during clinical studies. 
There is no specific antidote. In the event of an overdose, stop ZYTIGA, undertake general 
supportive measures, including monitoring for arrhythmias and cardiac failure and assess 
liver function.
Storage and Handling: Store at 20°C to 25°C (68°F to 77°F); excursions permitted to 15°C 
to 30°C (59°F to 86°F) [see USP controlled room temperature]. Based on its mechanism 
of action, ZYTIGA may harm a developing fetus. Therefore, women who are pregnant or 
women who may be pregnant should not handle ZYTIGA without protection, e.g., gloves 
[see Use in Specific Populations].
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Patheon Inc.
Toronto, Canada

Manufactured for:
Centocor Ortho Biotech Inc.
Horsham, PA 19044

Issued: April 2011

08Z11008

ZYTIGA™ (abiraterone acetate) 

Y5211Alt_King_v1   3-4 10/4/11   9:20 AM

Targeted Therapy

The American Journal of Managed Care   •   December 2012   •   Volume 18, Special Issue 5

SP207

Precision Medicine
The term “precision medicine” has been 
used to describe the impact of knowl-
edge of the unique molecular changes 
present in individual tumors to devise 
a more precise therapeutic strategy for 
that particular patient.8 The “precision” 
will hopefully result in both improved 
efficacy (greater “on-target” effect) and 
reduced toxicity (less “off-target” effect).

It is relevant to acknowledge here that 
this process of “precision medicine” is 
certainly not a new concept. For exam-
ple, for more than 40 years physicians 
have used knowledge of the presence 
(or absence) of estrogen/progesterone 
receptors in breast cancers to determine 
if hormonal manipulation (eg, removal 
of the ovaries, administration of tamoxi-
fen, etc) is an appropriate management 
strategy for that specific individual.

However, what has changed over the 
past 10+ years is the number of unique 
settings where such data are of clinical 
relevance and the rather remarkable 
acceleration in the development of such 
knowledge in additional malignancies.

Consider for a moment the fact that it 
was less than 2 years ago when the first 
solid reports appeared identifying the 
fact that a class of anti-neoplastic agents 
known as BRAF inhibitors could produce 
rather spectacular responses in patients 
with metastatic melanoma whose can-
cers possessed particular mutations in 
BRAF.7 However, despite this very short 
time interval, a recently reported phase 
III trial has now revealed the clinical 
superiority (prolongation of time-to-dis-
ease progression) associated with com-
bining a BRAF inhibitor with another 
“targeted” agent shown to influence a 
common mechanism of resistance to 
such inhibition compared with treat-
ment with the BRAF inhibitor alone.9

So, within a remarkably limited 
period of time we have gone from a the-
orized role for the presence of a BRAF 
mutation in the progression of malig-
nant melanoma10 to the demonstration 
of the favorable impact associated with 
administering an inhibitor directed at 
that mutation7 to a strategy that effec-
tively (at least for a clinically meaning-
ful period of time) interferes with a can-
cer’s ability to resist the effects of such 
inhibition of its growth.9

The Impact of the revolution in 
Genomic sequencing Technology
Perhaps the single most important fac-
tor in propelling this spectacular new era 
forward has been the stunning advances 
in the technology associated with 
sequencing.11,12 The combined activities 
of industry and academia have led to 
a profound reduction in both the time 

required and costs associated with gen-
erating these vitally important data.

Consider the fact that the landmark 
report of the first completely sequenced 
human genome less than 2 decades ago 
required a number of years to accom-
plish at a cost of several billion dollars. 
It is estimated that this process can cur-
rently be accomplished in a matter of 
days at a cost of several thousand dol-
lars.12 And both the time required and 
cost of conducting the sequencing for 
individual tumor specimens (and cor-
responding non-malignant tissue in the 
same individual) will almost certainly 
decrease in the future.

viewing the Map versus Breaking the 
Code for Individual Cancers
At this point it is essential to acknowl-
edge the fundamental difference be- 
tween possessing specific sequencing 
data on individual tumors or even highly 
detailed knowledge of the differences 
present within such tumors compared 
with the corresponding genome of the 
non-malignant tissue in that individual 
patient versus actually knowing how to 
interpret the clinical implications of the 
findings or how to use the information 
to develop the most effective therapeu-
tic strategy.

Another possible way to highlight 
this critically important distinction is 
to compare obtaining the sequencing 
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data itself (as truly eloquent as this 
may be) with the simple discovery of 
a previously hidden treasure map or a 
secret code. And, as interesting as such 
events may be, it is only after the map/
code has been correctly interpreted and 
the treasure found or the code broken 
that the map/code is of genuine value 
to its owner(s), just as the successful 
interrogation of the highly complex 
genomic data and the discovery of clini-
cal relevance will be required before one 
can conclude there is true value to the 
patient associated with this effort.

The Multiple unanswered questions
How long it will take to discover the clin-
ical relevance of these molecular data 
in particular clinical settings (eg, triple-
negative breast cancer, squamous cell 
lung cancer) or in individual patients in 
such settings (eg, PI3 kinase mutation in 
ovarian cancer) and to develop effective 
therapeutics based on the abnormalities 
identified remains a critical unknown.

It is clear that it will be increasingly 
possible to obtain molecular profiles 
on individual tumors in a highly cost-
effective manner. Further, with time the 
essential informatics support will surely 
be able to analyze/interpret possible 
clinical implications of unique findings. 
However, a number of highly relevant 
questions will need to be addressed to 
permit the most effective use of this 
spectacular new technology.

For example, if a molecular abnormal-
ity is identified in an individual patient’s 
cancer that has been associated with 
the favorable effect of a particular com-
mercially available anti-neoplastic 
agent but in a different tumor type, is 
it essential for a clinical trial to be con-
ducted and the results reported before 
it is possible for patients to be treated 
with that agent in the new tumor site?

Should third-party payers be encour-
aged or perhaps even required to pay for 
such treatment based on the presence 
of a very specific molecular profile that 
identifies a potential driver mutation in a 
tumor where formal regulatory approval 
for this indication has not occurred? 
Now add to this query the fact that only 
a very small percentage of patients with 
this particular tumor type will possess 
the abnormality (eg, <2%-5%), making it 
very difficult (if not truly impossible) to 
conduct a comparative phase III or even 
a non-randomized phase II study.

In fact, it is highly likely that the sce-
nario posed above will be very com-
mon once whole genome sequencing 
becomes rather standard in the man-
agement of advanced or recurrent can-
cers. How should the 1% of patients 
found to have “Mutation X” in “Cancer 
Y” be managed if the documented pres-
ence of “Mutation X” in “Cancer Z” has 
been shown to be favorably impacted if 

Thus, in this research scenario, a 10% 
to 15% objective response rate with 
responses lasting a median of 2 to 3 
months will unlikely be considered an 
outcome that would justify “further 
research,” as is often stated in the con-
clusions of manuscripts describing the 
results of phase II drug trials in the 
cancer arena. Rather, in this concept, 
considering both the likely toxicity and 
anticipated costs of these treatment 
strategies, one will be looking for solid 
evidence of more meaningful clinical 
activity (eg, minimum 30%-40% objec-
tive response rate persisting a median of 
>5-6 months).

Conclusion
Future advances in anti-neoplastic drug 
therapy will be increasingly based on 
knowledge of the relevant driver muta-
tions/pathways in individual cancers. 
Technological advances will soon make 
it possible to rapidly, cost-effectively, and 
routinely examine the molecular pro-
files of the tumors in individual cancer 
patients.

However, a new clinical research para-
digm will be required to evaluate the 
effectiveness of therapy when small 
subsets of patients are being managed 
with a novel strategy. Finally, serious 
and unavoidable cost considerations will 
soon mandate a far higher threshold for 
a new/novel anti-neoplastic strategy to 
be considered to have produced an out-
come of genuine clinical value. EBO
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a novel Clinical Cancer research 
Paradigm: “n of 1”
In the opinion of this commentator, the 
outline of a possible solution to this 
complex individual patient and societal 
dilemma can be provided by proposing 
a paradigm-changing clinical research 
strategy, called by some “N of 1.”

This strategy requires the outcome 
data generated following the patient 
described above (eg, 1% of patients 
with “Mutation X” in “Cancer Y” treated 
with “Drug A”) to be collected (with any 
information identifying the individual 
completely removed) in a database to 
be joined with such data obtained from 
similar patients (again, among that 1% 
of patients with “Mutation X” in “Cancer 
Y” treated with “Drug A”) to evaluate the 
efficacy (or perhaps even unique toxic-
ity) associated with the use of this spe-
cific agent in the particular setting.

By combining a number of “N of 1” 
experiences it should be possible to 
obtain a reasonable view of the relative 
or absolute benefits associated with the 
use of this agent. Depending on the par-
ticular setting, the relevant end point 
could be the objective response rate or 
progression-free survival (compared 
with a recognized historical population) 
in the first 20 or 30 “N of 1” patient expe-
riences.

An additional and quite novel end 
point to consider would be to use the 
patient as her/his own control, with the 
time to disease progression on the cur-
rent regimen (selected at least in part 
based on molecular testing) being com-
pared with the time to disease progres-
sion on the individual patient’s prior 
treatment regimen.

Based on a rational view of biological 
systems there is no reason to believe 
that the rate of disease progression in 
an individual tumor should improve/
decrease over time in the absence of 
a favorable effect of a biologically and 
clinically active anti-neoplastic pro-
gram. Thus, if the time to disease pro-
gression is longer following the current 
regimen, compared with the prior regi-
men, it is reasonable to conclude this 
outcome must have been due (at least in 
part) to the effects of the current treat-
ment.13 This novel approach to evaluat-
ing efficacy of molecularly based anti-
neoplastic therapy has been employed 
in at least one previously reported 
highly provocative clinical trial.14

Further, the value of the “N of 1” strat-
egy may be substantially enhanced by 
a proposal that the overall result of a 
particular experience will be declared to 
be “positive” only if a genuinely major 
favorable outcome is documented.
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A d v A n c i n g  s c i e n c e  
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Median overall survival: YERVOY + gp100 arm: 10 months 
(95% CI: 8.5, 11.5); gp100: 6 months (95% CI: 5.5, 8.7); 
YERVOY alone: 10 months (95% CI: 8.0, 13.8). YERVOY + 
gp100: hazard ratio (HR) vs YERVOY=1.04 (95% CI: 0.83, 
1.30), P=0.76; HR vs gp100: HR=0.68 (95% CI: 0.55, 0.85), 
P=0.0004; YERVOY vs gp100: HR=0.66 (95% CI: 0.51, 
0.87), P=0.0026 (not adjusted for multiple comparisons).1,2

 The science of  
immunotherapy 

Please see brief summary of Full Prescribing Information on adjacent pages, including Boxed  
WARNING regarding immune-mediated side effects.

Indication
YERVOY (ipilimumab) is indicated for the treatment of unresectable or metastatic melanoma.

Please see detailed Important Safety Information continued on following pages.

WARNING: IMMUNE-MEDIATED ADVERSE REACTIONS
YERVOY can result in severe and fatal immune-mediated adverse reactions due to T-cell activation and 
proliferation. These immune-mediated reactions may involve any organ system; however, the most common 
severe immune-mediated adverse reactions are enterocolitis, hepatitis, dermatitis (including toxic epidermal 
necrolysis), neuropathy, and endocrinopathy. The majority of these immune-mediated reactions initially 
manifested during treatment; however, a minority occurred weeks to months after discontinuation of YERVOY. 
Assess patients for signs and symptoms of enterocolitis, dermatitis, neuropathy, and endocrinopathy and 
evaluate clinical chemistries including liver function tests (LFTs) and thyroid function tests at baseline and 
before each dose. 
Permanently discontinue YERVOY and initiate systemic high-dose corticosteroid therapy for severe immune-
mediated reactions.

©2012 Bristol-Myers Squibb Company.  All rights reserved.  731US12AB04904  10/12  

The significance of

long-term
survival
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the significance of a long-term  
survival benefit

 Estimated overall survival in the YERVOY pivotal phase 3 study publication
•  The YERVOY overall survival curve separated at approximately 16 weeks and remained separated 

throughout the study period2

•  Overall survival rate at 1 year was 46% (95% CI: 37.0, 54.1) in the YERVOY arm vs 25% (95% CI: 18.1, 
32.9) in the gp100 arm2,4

•  Overall survival rate at 2 years was 24% (95% CI: 16.0, 31.5) in the YERVOY arm vs 14% (95% CI: 8.0, 
20.0) in the gp100 arm2,4

•    Median overall survival in the YERVOY + gp100 arm was 10 months (95% CI: 8.5, 11.5), 6 months 
(95% CI: 5.5, 8.7) in the gp100 arm, and 10 months (95% CI: 8.0, 13.8) in the YERVOY arm

A phase 3, double-blind, double-dummy study that randomized 676 patients with unresectable or metastatic melanoma 
previously treated with one or more of the following: aldesleukin (IL-2), dacarbazine, temozolomide, fotemustine, or carboplatin. 
Patients were randomized in a 3:1:1 ratio to receive YERVOY 3 mg/kg in combination with an investigational gp100 peptide 
vaccine (gp100) (n=403), YERVOY 3 mg/kg (n=137), or gp100 (n=136). The primary endpoint was overall survival in the 
YERVOY + gp100 arm vs the gp100 arm.3

Please see Important Safety Information, including Boxed WARNING regarding immune-mediated side effects, 
and brief summary of Full Prescribing Information on adjacent pages.

YERVOY (ipilimumab): The first and only immunotherapy to deliver a significant  
long-term survival benefit in metastatic melanoma in a phase 3 study3 
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important safety information
 
Recommended Dose Modifications
Withhold dose for any moderate immune-mediated adverse reactions or for symptomatic 
endocrinopathy until return to baseline, improvement to mild severity, or complete resolution, and 
patient is receiving <7.5 mg prednisone or equivalent per day.
Permanently discontinue YERVOY (ipilimumab) for any of the following:  
•  Persistent moderate adverse reactions or inability to reduce corticosteroid dose to 7.5 mg 

prednisone or equivalent per day 
• Failure to complete full treatment course within 16 weeks from administration of first dose 
•  Severe or life-threatening adverse reactions, including any of the following

–   Colitis with abdominal pain, fever, ileus, or peritoneal signs; increase in stool frequency  
(≥7 over baseline), stool incontinence, need for intravenous hydration for >24 hours, 
gastrointestinal hemorrhage, and gastrointestinal perforation 

–   AST or ALT >5× the upper limit of normal (ULN) or total bilirubin >3× the ULN 
–   Stevens-Johnson syndrome, toxic epidermal necrolysis, or rash complicated by full-

thickness dermal ulceration or necrotic, bullous, or hemorrhagic manifestations
–   Severe motor or sensory neuropathy, Guillain-Barré syndrome, or myasthenia gravis
–   Severe immune-mediated reactions involving any organ system
–   Immune-mediated ocular disease which is unresponsive to topical immunosuppressive therapy

Immune-mediated Enterocolitis: 
•�� In the pivotal Phase 3 study in YERVOY-treated patients, severe, life-threatening or fatal 

(diarrhea of ≥7 stools above baseline, fever, ileus, peritoneal signs; Grade 3-5) immune-
mediated enterocolitis occurred in 34 (7%) and moderate (diarrhea with up to 6 stools  
above baseline, abdominal pain, mucus or blood in stool; Grade 2) enterocolitis occurred  
in 28 (5%) patients 

•�  Across all YERVOY-treated patients (n=511), 5 (1%) developed intestinal perforation, 4 (0.8%) 
died as a result of complications, and 26 (5%) were hospitalized for severe enterocolitis

•�� Infliximab was administered to 5 of 62 (8%) patients with moderate, severe, or life-threatening 
immune-mediated enterocolitis following inadequate response to corticosteroids

•�� Monitor patients for signs and symptoms of enterocolitis (such as diarrhea, abdominal pain, mucus 
or blood in stool, with or without fever) and of bowel perforation (such as peritoneal signs and 
ileus). In symptomatic patients, rule out infectious etiologies and consider endoscopic evaluation for 
persistent or severe symptoms 

•�� Permanently discontinue YERVOY in patients with severe enterocolitis and initiate systemic 
corticosteroids (1-2 mg/kg/day of prednisone or equivalent). Upon improvement to ≤Grade 1,  
initiate corticosteroid taper and continue over at least 1 month. In clinical trials, rapid corticosteroid 
tapering resulted in recurrence or worsening symptoms of enterocolitis in some patients

•�� Withhold YERVOY for moderate enterocolitis; administer anti-diarrheal treatment and,  
if persistent for >1 week, initiate systemic corticosteroids (0.5 mg/kg/day prednisone  
or equivalent)

Immune-mediated Hepatitis:
•�� In the pivotal Phase 3 study in YERVOY-treated patients, severe, life-threatening, or fatal 

hepatotoxicity (AST or ALT elevations >5× the ULN or total bilirubin elevations >3× the ULN;  
Grade 3–5) occurred in 8 (2%) patients, with fatal hepatic failure in 0.2% and hospitalization in 0.4%

To learn more, visit www.YERVOYinformation.com  
or call Medical Information at  
1-855-YERVOY1(1-855-937-8691).

Important Safety Information continued on following page.
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Important Safety Information continued on following page.

important safety information (cont’d)

Immune-mediated Hepatitis (cont’d):
•�� 13 (2.5%) additional YERVOY (ipilimumab)-treated patients experienced moderate hepatotoxicity 

manifested by LFT abnormalities (AST or ALT elevations >2.5× but ≤5× the ULN or total bilirubin 
elevation >1.5× but ≤3× the ULN; Grade 2)

•�� Monitor LFTs (hepatic transaminase and bilirubin levels) and assess patients for signs and symptoms 
of hepatotoxicity before each dose of YERVOY. In patients with hepatotoxicity, rule out infectious or 
malignant causes and increase frequency of LFT monitoring until resolution 

•�� Permanently discontinue YERVOY in patients with Grade 3-5 hepatotoxicity and administer systemic 
corticosteroids (1-2 mg/kg/day of prednisone or equivalent). When LFTs show sustained improvement 
or return to baseline, initiate corticosteroid tapering and continue over 1 month. Across the clinical 
development program for YERVOY, mycophenolate treatment has been administered in patients with 
persistent severe hepatitis despite high-dose corticosteroids

•�� Withhold YERVOY in patients with Grade 2 hepatotoxicity

Immune-mediated Dermatitis: 
•�� In the pivotal Phase 3 study in YERVOY-treated patients, severe, life-threatening or fatal immune-

mediated dermatitis (e.g., Stevens-Johnson syndrome, toxic epidermal necrolysis, or rash complicated 
by full thickness dermal ulceration, or necrotic, bullous, or hemorrhagic manifestations; Grade 3–5) 
occurred in 13 (2.5%) patients
– 1 (0.2%) patient died as a result of toxic epidermal necrolysis 
– 1 additional patient required hospitalization for severe dermatitis

•�� There were 63 (12%) YERVOY-treated patients with moderate (Grade 2) dermatitis
•�� Monitor patients for signs and symptoms of dermatitis such as rash and pruritus. Unless an alternate 

etiology has been identified, signs or symptoms of dermatitis should be considered immune-mediated
•�� Permanently discontinue YERVOY in patients with severe, life-threatening, or fatal immune-mediated 

dermatitis (Grade 3-5). Administer systemic corticosteroids (1-2 mg/kg/day of prednisone or equivalent). 
When dermatitis is controlled, corticosteroid tapering should occur over a period of at least 1 month. 
Withhold YERVOY in patients with moderate to severe signs and symptoms

•�� Treat mild to moderate dermatitis (e.g., localized rash and pruritus) symptomatically. Administer topical  
or systemic corticosteroids if there is no improvement within 1 week

Immune-mediated Neuropathies: 
•�� In the pivotal Phase 3 study in YERVOY-treated patients, 1 case of fatal Guillain-Barré syndrome  

and 1 case of severe (Grade 3) peripheral motor neuropathy were reported
•  Across the clinical development program of YERVOY, myasthenia gravis and additional cases of Guillain-

Barré syndrome have been reported
•  Monitor for symptoms of motor or sensory neuropathy such as unilateral or bilateral weakness,  

sensory alterations, or paresthesia. Permanently discontinue YERVOY in patients with severe 
neuropathy (interfering with daily activities) such as Guillain-Barré–like syndromes

•  Institute medical intervention as appropriate for management of severe neuropathy. Consider initiation 
of systemic corticosteroids (1-2 mg/kg/day of prednisone or equivalent) for severe neuropathies. 
Withhold YERVOY in patients with moderate neuropathy (not interfering with daily activities)

Immune-mediated Endocrinopathies: 
•  In the pivotal Phase 3 study in YERVOY-treated patients, severe to life-threatening immune-mediated 

endocrinopathies (requiring hospitalization, urgent medical intervention, or interfering with activities of 
daily living; Grade 3-4) occurred in 9 (1.8%) patients
–   All 9 patients had hypopituitarism, and some had additional concomitant endocrinopathies such as 

adrenal insufficiency, hypogonadism, and hypothyroidism 
–   6 of the 9 patients were hospitalized for severe endocrinopathies

•��Moderate endocrinopathy (requiring hormone replacement or medical intervention; Grade 2) occurred 
in 12 (2.3%) YERVOY-treated patients and consisted of hypothyroidism, adrenal insufficiency, 
hypopituitarism, and 1 case each of hyperthyroidism and Cushing’s syndrome
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Please see brief summary of Full Prescribing Information on adjacent pages, including Boxed WARNING  
regarding immune-mediated side effects.

important safety information (cont’d)

Immune-mediated Endocrinopathies (cont’d): 
•��Median time to onset of moderate to severe immune-mediated endocrinopathy was 11 weeks and 

ranged up to 19.3 weeks after the initiation of YERVOY (ipilimumab)
•� Monitor patients for clinical signs and symptoms of hypophysitis, adrenal insufficiency (including 

adrenal crisis), and hyper- or hypothyroidism
 –  Patients may present with fatigue, headache, mental status changes, abdominal pain, unusual 

bowel habits, and hypotension, or nonspecific symptoms which may resemble other causes such 
as brain metastasis or underlying disease. Unless an alternate etiology has been identified, signs 
or symptoms should be considered immune-mediated

 –  Monitor thyroid function tests and clinical chemistries at the start of treatment, before each dose, 
and as clinically indicated based on symptoms. In a limited number of patients, hypophysitis was 
diagnosed by imaging studies through enlargement of the pituitary gland

•� Withhold YERVOY in symptomatic patients. Initiate systemic corticosteroids (1-2 mg/kg/day of 
prednisone or equivalent) and initiate appropriate hormone replacement therapy. Long-term hormone 
replacement therapy may be necessary

Other Immune-mediated Adverse Reactions, Including Ocular Manifestations:
•��In the pivotal Phase 3 study in YERVOY-treated patients, clinically significant immune-mediated 

adverse reactions seen in <1% were: nephritis, pneumonitis, meningitis, pericarditis, uveitis, iritis,  
and hemolytic anemia

•� Across the clinical development program for YERVOY, immune-mediated adverse reactions also 
reported with <1% incidence were: myocarditis, angiopathy, temporal arteritis, vasculitis, polymyalgia 
rheumatica, conjunctivitis, blepharitis, episcleritis, scleritis, leukocytoclastic vasculitis, erythema 
multiforme, psoriasis, pancreatitis, arthritis, and autoimmune thyroiditis

•��Permanently discontinue YERVOY for clinically significant or severe immune-mediated adverse 
reactions. Initiate systemic corticosteroids (1-2 mg/kg/day of prednisone or equivalent) for severe 
immune-mediated adverse reactions

•��Administer corticosteroid eye drops for uveitis, iritis, or episcleritis. Permanently discontinue YERVOY 
for immune-mediated ocular disease unresponsive to local immunosuppressive therapy

Pregnancy & Nursing: 
•��YERVOY is classified as pregnancy category C. There are no adequate and well-controlled studies of 

YERVOY in pregnant women. Use YERVOY during pregnancy only if the potential benefit justifies the 
potential risk to the fetus 

•��Human IgG1 is known to cross the placental barrier and YERVOY is an IgG1; therefore, YERVOY has 
the potential to be transmitted from the mother to the developing fetus

•� It is not known whether YERVOY is secreted in human milk. Because many drugs are secreted 
in human milk and because of the potential for serious adverse reactions in nursing infants from 
YERVOY, a decision should be made whether to discontinue nursing or to discontinue YERVOY

Common Adverse Reactions:
•��The most common adverse reactions (≥5%) in patients who received YERVOY at 3 mg/kg were 

fatigue (41%), diarrhea (32%), pruritus (31%), rash (29%), and colitis (8%)

References: 1. YERVOY package insert. Princeton, NJ: Bristol-Myers Squibb Company. 2. Data on file.  
YERV 008. Bristol-Myers Squibb Company. Princeton, NJ. April 2011. 3. Hodi FS, O’Day SJ, McDermott DF, et al.  
Improved survival with ipilimumab in patients with metastatic melanoma. N Engl J Med. 2010;363(8):711-723.  
4. Wolchok JD, Weber JS, Hamid O, et al. Ipilimumab efficacy and safety in patients with advanced  
melanoma: a retrospective analysis of HLA subtype from four trials. Cancer Immun. 2010;10:9-14.

To learn more, visit www.YERVOYinformation.com  
or call Medical Information at  
1-855-YERVOY1(1-855-937-8691).
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important safety information (cont’d)

Immune-mediated Endocrinopathies (cont’d): 
•��Median time to onset of moderate to severe immune-mediated endocrinopathy was 11 weeks and 

ranged up to 19.3 weeks after the initiation of YERVOY (ipilimumab)
•� Monitor patients for clinical signs and symptoms of hypophysitis, adrenal insufficiency (including 

adrenal crisis), and hyper- or hypothyroidism
 –  Patients may present with fatigue, headache, mental status changes, abdominal pain, unusual 

bowel habits, and hypotension, or nonspecific symptoms which may resemble other causes such 
as brain metastasis or underlying disease. Unless an alternate etiology has been identified, signs 
or symptoms should be considered immune-mediated

 –  Monitor thyroid function tests and clinical chemistries at the start of treatment, before each dose, 
and as clinically indicated based on symptoms. In a limited number of patients, hypophysitis was 
diagnosed by imaging studies through enlargement of the pituitary gland

•� Withhold YERVOY in symptomatic patients. Initiate systemic corticosteroids (1-2 mg/kg/day of 
prednisone or equivalent) and initiate appropriate hormone replacement therapy. Long-term hormone 
replacement therapy may be necessary

Other Immune-mediated Adverse Reactions, Including Ocular Manifestations:
•��In the pivotal Phase 3 study in YERVOY-treated patients, clinically significant immune-mediated 

adverse reactions seen in <1% were: nephritis, pneumonitis, meningitis, pericarditis, uveitis, iritis,  
and hemolytic anemia

•� Across the clinical development program for YERVOY, immune-mediated adverse reactions also 
reported with <1% incidence were: myocarditis, angiopathy, temporal arteritis, vasculitis, polymyalgia 
rheumatica, conjunctivitis, blepharitis, episcleritis, scleritis, leukocytoclastic vasculitis, erythema 
multiforme, psoriasis, pancreatitis, arthritis, and autoimmune thyroiditis

•��Permanently discontinue YERVOY for clinically significant or severe immune-mediated adverse 
reactions. Initiate systemic corticosteroids (1-2 mg/kg/day of prednisone or equivalent) for severe 
immune-mediated adverse reactions

•��Administer corticosteroid eye drops for uveitis, iritis, or episcleritis. Permanently discontinue YERVOY 
for immune-mediated ocular disease unresponsive to local immunosuppressive therapy

Pregnancy & Nursing: 
•��YERVOY is classified as pregnancy category C. There are no adequate and well-controlled studies of 

YERVOY in pregnant women. Use YERVOY during pregnancy only if the potential benefit justifies the 
potential risk to the fetus 

•��Human IgG1 is known to cross the placental barrier and YERVOY is an IgG1; therefore, YERVOY has 
the potential to be transmitted from the mother to the developing fetus

•� It is not known whether YERVOY is secreted in human milk. Because many drugs are secreted 
in human milk and because of the potential for serious adverse reactions in nursing infants from 
YERVOY, a decision should be made whether to discontinue nursing or to discontinue YERVOY

Common Adverse Reactions:
•��The most common adverse reactions (≥5%) in patients who received YERVOY at 3 mg/kg were 

fatigue (41%), diarrhea (32%), pruritus (31%), rash (29%), and colitis (8%)

References: 1. YERVOY package insert. Princeton, NJ: Bristol-Myers Squibb Company. 2. Data on file.  
YERV 008. Bristol-Myers Squibb Company. Princeton, NJ. April 2011. 3. Hodi FS, O’Day SJ, McDermott DF, et al.  
Improved survival with ipilimumab in patients with metastatic melanoma. N Engl J Med. 2010;363(8):711-723.  
4. Wolchok JD, Weber JS, Hamid O, et al. Ipilimumab efficacy and safety in patients with advanced  
melanoma: a retrospective analysis of HLA subtype from four trials. Cancer Immun. 2010;10:9-14.

To learn more, visit www.YERVOYinformation.com  
or call Medical Information at  
1-855-YERVOY1(1-855-937-8691).

731US12AB04904_v1_Journal_Ad_8.25x11.indd   5 10/18/12   4:12 PM



Job Number:  731US12AB04904   Trim Size:  8.25” x 11”   Pub: 

YERVOY™ (ipilimumab) Injection, for intravenous infusion

Brief Summary of Prescribing Information. For complete prescribing information consult official 
package insert. 

WARNING: IMMUNE-MEDIATED ADVERSE REACTIONS
YERVOY (ipilimumab) can result in severe and fatal immune-mediated adverse reactions 
due to T-cell activation and proliferation. These immune-mediated reactions may involve 
any organ system; however, the most common severe immune-mediated adverse 
reactions are enterocolitis, hepatitis, dermatitis (including toxic epidermal necrolysis), 
neuropathy, and endocrinopathy. The majority of these immune-mediated reactions 
initially manifested during treatment; however, a minority occurred weeks to months after 
discontinuation of YERVOY. 

Permanently discontinue YERVOY and initiate systemic high-dose corticosteroid therapy 
for severe immune-mediated reactions. [See Dosage and Administration (2.2) in Full 
Prescribing Information]

Assess patients for signs and symptoms of enterocolitis, dermatitis, neuropathy, and 
endocrinopathy and evaluate clinical chemistries including liver function tests and 
thyroid function tests at baseline and before each dose. [See Warnings and Precautions]

INDICATIONS AND USAGE 

YERVOY (ipilimumab) is indicated for the treatment of unresectable or metastatic melanoma.

CONTRAINDICATIONS 

None. 

WARNINGS AND PRECAUTIONS 

YERVOY can result in severe and fatal immune-mediated reactions due to T-cell activation and 
proliferation. [See Boxed Warning] 

Immune-mediated Enterocolitis 

In Study 1, severe, life-threatening, or fatal (diarrhea of 7 or more stools above baseline, fever, 
ileus, peritoneal signs; Grade 3–5) immune-mediated enterocolitis occurred in 34 (7%) YERVOY-
treated patients, and moderate (diarrhea with up to 6 stools above baseline, abdominal pain, 
mucus or blood in stool; Grade 2) enterocolitis occurred in 28 (5%) YERVOY-treated patients. 
Across all YERVOY-treated patients (n=511), 5 (1%) patients developed intestinal perforation,  
4 (0.8%) patients died as a result of complications, and 26 (5%) patients were hospitalized for 
severe enterocolitis. 

The median time to onset was 7.4 weeks (range 1.6–13.4) and 6.3 weeks (range 0.3–18.9) after 
the initiation of YERVOY for patients with Grade 3–5 enterocolitis and with Grade 2 enterocolitis, 
respectively. 

Twenty-nine patients (85%) with Grade 3–5 enterocolitis were treated with high-dose (≥40 mg 
prednisone equivalent per day) corticosteroids, with a median dose of 80 mg/day of prednisone or 
equivalent; the median duration of treatment was 2.3 weeks (ranging up to 13.9 weeks) followed 
by corticosteroid taper. Of the 28 patients with moderate enterocolitis, 46% were not treated 
with systemic corticosteroids, 29% were treated with <40 mg prednisone or equivalent per day 
for a median duration of 5.1 weeks, and 25% were treated with high-dose corticosteroids for a 
median duration of 10 days prior to corticosteroid taper. Infliximab was administered to 5 of the 62 
patients (8%) with moderate, severe, or life-threatening immune-mediated enterocolitis following 
inadequate response to corticosteroids.

Of the 34 patients with Grade 3–5 enterocolitis, 74% experienced complete resolution, 3% 
experienced improvement to Grade 2 severity, and 24% did not improve. Among the 28 patients 
with Grade 2 enterocolitis, 79% experienced complete resolution, 11% improved, and 11% did 
not improve. 

Monitor patients for signs and symptoms of enterocolitis (such as diarrhea, abdominal pain, mucus 
or blood in stool, with or without fever) and of bowel perforation (such as peritoneal signs and 
ileus). In symptomatic patients, rule out infectious etiologies and consider endoscopic evaluation 
for persistent or severe symptoms. 

Permanently discontinue YERVOY in patients with severe enterocolitis and initiate systemic 
corticosteroids at a dose of 1 to 2 mg/kg/day of prednisone or equivalent. Upon improvement 
to Grade 1 or less, initiate corticosteroid taper and continue to taper over at least one month. 
In clinical trials, rapid corticosteroid tapering resulted in recurrence or worsening symptoms of 
enterocolitis in some patients. 

Withhold YERVOY dosing for moderate enterocolitis; administer anti-diarrheal treatment and, if 
persistent for more than one week, initiate systemic corticosteroids at a dose of 0.5 mg/kg/day 
prednisone or equivalent. [See Dosage and Administration (2.2) in Full Prescribing Information]

Immune-mediated Hepatitis

In Study 1, severe, life-threatening, or fatal hepatotoxicity (AST or ALT elevations of more than 
5 times the upper limit of normal or total bilirubin elevations more than 3 times the upper limit 
of normal; Grade 3–5) occurred in 8 (2%) YERVOY-treated patients, with fatal hepatic failure in 
0.2% and hospitalization in 0.4% of YERVOY-treated patients. An additional 13 (2.5%) patients 
experienced moderate hepatotoxicity manifested by liver function test abnormalities (AST or ALT 
elevations of more than 2.5 times but not more than 5 times the upper limit of normal or total 
bilirubin elevation of more than 1.5 times but not more than 3 times the upper limit of normal; 
Grade 2). The underlying pathology was not ascertained in all patients but in some instances 
included immune-mediated hepatitis. There were insufficient numbers of patients with biopsy-
proven hepatitis to characterize the clinical course of this event.

Monitor liver function tests (hepatic transaminase and bilirubin levels) and assess patients for 
signs and symptoms of hepatotoxicity before each dose of YERVOY. In patients with hepatotoxicity, 
rule out infectious or malignant causes and increase frequency of liver function test monitoring 
until resolution. 

Permanently discontinue YERVOY in patients with Grade 3–5 hepatotoxicity and administer systemic 
corticosteroids at a dose of 1 to 2 mg/kg/day of prednisone or equivalent. When liver function tests 
show sustained improvement or return to baseline, initiate corticosteroid tapering and continue 
to taper over 1 month. Across the clinical development program for YERVOY, mycophenolate 
treatment has been administered in patients who have persistent severe hepatitis despite high-
dose corticosteroids. Withhold YERVOY in patients with Grade 2 hepatotoxicity. [See Dosage and 
Administration (2.2) in Full Prescribing Information]

Immune-mediated Dermatitis 

In Study 1, severe, life-threatening, or fatal immune-mediated dermatitis (eg, Stevens-Johnson 
syndrome, toxic epidermal necrolysis, or rash complicated by full thickness dermal ulceration, 
or necrotic, bullous, or hemorrhagic manifestations; Grade 3–5) occurred in 13 (2.5%)  
YERVOY (ipilimumab)-treated patients. One (0.2%) patient died as a result of toxic epidermal 
necrolysis and one additional patient required hospitalization for severe dermatitis. There were  
63 (12%) patients with moderate (Grade 2) dermatitis. 

The median time to onset of moderate, severe, or life-threatening immune-mediated dermatitis 
was 3.1 weeks and ranged up to 17.3 weeks from the initiation of YERVOY. 

Seven (54%) YERVOY-treated patients with severe dermatitis received high-dose corticosteroids 
(median dose 60 mg prednisone/day or equivalent) for up to 14.9 weeks followed by corticosteroid 
taper. Of these 7 patients, 6 had complete resolution; time to resolution ranged up to 15.6 weeks. 

Of the 63 patients with moderate dermatitis, 25 (40%) were treated with systemic corticosteroids 
(median of 60 mg/day of prednisone or equivalent) for a median of 2.1 weeks, 7 (11%) were treated 
with only topical corticosteroids, and 31 (49%) did not receive systemic or topical corticosteroids. 
Forty-four (70%) patients with moderate dermatitis were reported to have complete resolution,  
7 (11%) improved to mild (Grade 1) severity, and 12 (19%) had no reported improvement.

Monitor patients for signs and symptoms of dermatitis such as rash and pruritus. Unless an 
alternate etiology has been identified, signs or symptoms of dermatitis should be considered 
immune-mediated.

Permanently discontinue YERVOY in patients with Stevens-Johnson syndrome, toxic epidermal 
necrolysis, or rash complicated by full thickness dermal ulceration, or necrotic, bullous, or 
hemorrhagic manifestations. Administer systemic corticosteroids at a dose of 1 to 2 mg/kg/day of 
prednisone or equivalent. When dermatitis is controlled, corticosteroid tapering should occur over a 
period of at least 1 month. Withhold YERVOY dosing in patients with moderate to severe signs and 
symptoms. [See Dosage and Administration (2.2) in Full Prescribing Information] 

For mild to moderate dermatitis, such as localized rash and pruritus, treat symptomatically. 
Administer topical or systemic corticosteroids if there is no improvement of symptoms within  
1 week.

Immune-mediated Neuropathies 

In Study 1, one case of fatal Guillain-Barré syndrome and one case of severe (Grade 3) peripheral 
motor neuropathy were reported. Across the clinical development program of YERVOY, myasthenia 
gravis and additional cases of Guillain-Barré syndrome have been reported. 

Monitor for symptoms of motor or sensory neuropathy such as unilateral or bilateral weakness, 
sensory alterations, or paresthesia. Permanently discontinue YERVOY in patients with severe 
neuropathy (interfering with daily activities) such as Guillain-Barré-like syndromes. Institute 
medical intervention as appropriate for management of severe neuropathy. Consider initiation 
of systemic corticosteroids at a dose of 1 to 2 mg/kg/day prednisone or equivalent for severe 
neuropathies. Withhold YERVOY dosing in patients with moderate neuropathy (not interfering with 
daily activities). [See Dosage and Administration (2.2) in Full Prescribing Information] 

Immune-mediated Endocrinopathies

In Study 1, severe to life-threatening immune-mediated endocrinopathies (requiring hospitalization, 
urgent medical intervention, or interfering with activities of daily living; Grade 3–4) occurred in 
9 (1.8%) YERVOY-treated patients. All 9 patients had hypopituitarism and some had additional 
concomitant endocrinopathies such as adrenal insufficiency, hypogonadism, and hypothyroidism. 
Six of the 9 patients were hospitalized for severe endocrinopathies. Moderate endocrinopathy 
(requiring hormone replacement or medical intervention; Grade 2) occurred in 12 (2.3%) patients 
and consisted of hypothyroidism, adrenal insufficiency, hypopituitarism, and one case each 
of hyperthyroidism and Cushing’s syndrome. The median time to onset of moderate to severe 
immune-mediated endocrinopathy was 11 weeks and ranged up to 19.3 weeks after the initiation 
of YERVOY.

Of the 21 patients with moderate to life-threatening endocrinopathy, 17 patients required long-term 
hormone replacement therapy including, most commonly, adrenal hormones (n=10) and thyroid 
hormones (n=13). 

Monitor patients for clinical signs and symptoms of hypophysitis, adrenal insufficiency (including 
adrenal crisis), and hyper- or hypothyroidism. Patients may present with fatigue, headache, mental 
status changes, abdominal pain, unusual bowel habits, and hypotension, or nonspecific symptoms 
which may resemble other causes such as brain metastasis or underlying disease. Unless an 
alternate etiology has been identified, signs or symptoms of endocrinopathies should be considered 
immune-mediated.

Monitor thyroid function tests and clinical chemistries at the start of treatment, before each dose, 
and as clinically indicated based on symptoms. In a limited number of patients, hypophysitis was 
diagnosed by imaging studies through enlargement of the pituitary gland. 

Withhold YERVOY dosing in symptomatic patients. Initiate systemic corticosteroids at a dose of 1 to  
2 mg/kg/day of prednisone or equivalent, and initiate appropriate hormone replacement therapy. 
[See Dosage and Administration (2.2) in Full Prescribing Information]

 Other Immune-mediated Adverse Reactions, Including Ocular Manifestations

The following clinically significant immune-mediated adverse reactions were seen in less than 1% 
of YERVOY-treated patients in Study 1: nephritis, pneumonitis, meningitis, pericarditis, uveitis, iritis, 
and hemolytic anemia. 

Across the clinical development program for YERVOY, the following likely immune-mediated 
adverse reactions were also reported with less than 1% incidence: myocarditis, angiopathy, 
temporal arteritis, vasculitis, polymyalgia rheumatica, conjunctivitis, blepharitis, episcleritis, 
scleritis, leukocytoclastic vasculitis, erythema multiforme, psoriasis, pancreatitis, arthritis, and 
autoimmune thyroiditis. 

Permanently discontinue YERVOY for clinically significant or severe immune-mediated adverse 
reactions. Initiate systemic corticosteroids at a dose of 1 to 2 mg/kg/day prednisone or equivalent 
for severe immune-mediated adverse reactions. 

Administer corticosteroid eye drops to patients who develop uveitis, iritis, or episcleritis. 
Permanently discontinue YERVOY for immune-mediated ocular disease that is unresponsive to local 
immunosuppressive therapy. [See Dosage and Administration (2.2) in Full Prescribing Information]
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ADVERSE REACTIONS

The following adverse reactions are discussed in greater detail in other sections of the labeling. 

	 •		 Immune-mediated	enterocolitis	[see Warnings and Precautions].

	 •		 Immune-mediated	hepatitis	[see Warnings and Precautions].

	 •		 Immune-mediated	dermatitis	[see Warnings and Precautions].

	 •		 Immune-mediated	neuropathies	[see Warnings and Precautions].

	 •		 Immune-mediated	endocrinopathies	[see Warnings and Precautions].

	 •		 	Other	 immune-mediated	 adverse	 reactions,	 including	 ocular	 manifestations	 [see 
Warnings and Precautions].

Clinical Trials Experience 

Because clinical trials are conducted under widely varying conditions, the adverse reaction 
rates observed cannot be directly compared with rates in other clinical trials or experience with 
therapeutics in the same class and may not reflect the rates observed in clinical practice.

The clinical development program excluded patients with active autoimmune disease 
or those receiving systemic immunosuppression for organ transplantation. Exposure to  
YERVOY (ipilimumab) 3 mg/kg for four doses given by intravenous infusion in previously treated 
patients with unresectable or metastatic melanoma was assessed in a randomized, double-blind 
clinical study (Study 1). [See Clinical Studies (14) in Full Prescribing Information] One hundred 
thirty-one patients (median age 57 years, 60% male) received YERVOY as a single agent, 380 
patients (median age 56 years, 61% male) received YERVOY with an investigational gp100 peptide 
vaccine (gp100), and 132 patients (median age 57 years, 54% male) received gp100 peptide 
vaccine alone. Patients in the study received a median of 4 doses (range 1 to 4 doses). YERVOY was 
discontinued for adverse reactions in 10% of patients.

The most common adverse reactions (≥5%) in patients who received YERVOY at 3 mg/kg were 
fatigue, diarrhea, pruritus, rash, and colitis.

Table 1 presents selected adverse reactions from Study 1, which occurred in at least 5% of patients 
in the YERVOY-containing arms and with at least 5% increased incidence over the control gp100 
arm for all-grade events and at least 1% incidence over the control group for Grade 3–5 events. 

Table 1:  Selected Adverse Reactions in Study 1

Percentage (%) of Patientsa 

YERVOY 
3 mg/kg 
n=131

YERVOY 
3 mg/kg+gp100 

n=380

 
gp100 
n=132

System Organ Class/
 Preferred Term

Any 
Grade

Grade
3–5

Any 
Grade

Grade
3–5

Any 
Grade

Grade 
3–5

Gastrointestinal Disorders
 Diarrhea
 Colitis
Skin and Subcutaneous Tissue 
Disorders
 Pruritus
 Rash
General Disorders and 
Administration Site Conditions
 Fatigue

32
8
 

31
29
 

41

5
5
 

0
2
 

7

37
5
 

21
25
 

34

4
3
 

<1
2
 

5

20
2
 

11
8
 

31

1
0
 

0
0
 

3

a  Incidences presented in this table are based on reports of adverse events regardless of causality.

Table 2 presents the per-patient incidence of severe, life-threatening, or fatal immune-mediated 
adverse reactions from Study 1.

Table 2:   Severe to Fatal Immune-mediated Adverse Reactions in Study 1

Percentage (%) of Patients

YERVOY
3 mg/kg
n=131

YERVOY
3 mg/kg+gp100

n=380

Any Immune-mediated Adverse Reaction
Enterocolitisa,b

Hepatotoxicitya

Dermatitisa

Neuropathya

Endocrinopathy
 Hypopituitarism 
 Adrenal insufficiency
Other
 Pneumonitis
 Meningitis
 Nephritis
 Eosinophiliac

 Pericarditisa,c

15
7
1
2
1
4
4
0

0
0
1
1
0

12
7
2
3

<1
1
1
1

<1
<1
0
0

<1

a  Including fatal outcome. 
b Including intestinal perforation. 
c Underlying etiology not established.

Across clinical studies that utilized YERVOY (ipilimumab) doses ranging from 0.3 to 10 mg/kg, the 
following adverse reactions were also reported (incidence less than 1% unless otherwise noted): 
urticaria (2%), large intestinal ulcer, esophagitis, acute respiratory distress syndrome, renal failure, 
and infusion reaction.

Based on the experience in the entire clinical program for melanoma, the incidence and severity of 
enterocolitis and hepatitis appear to be dose dependent.

Immunogenicity 

In clinical studies, 1.1% of 1024 evaluable patients tested positive for binding antibodies against 
ipilimumab in an electrochemiluminescent (ECL) based assay. This assay has substantial limitations 
in detecting anti-ipilimumab antibodies in the presence of ipilimumab. Infusion-related or  
peri-infusional reactions consistent with hypersensitivity or anaphylaxis were not reported in these 
11 patients nor were neutralizing antibodies against ipilimumab detected. 

Because trough levels of ipilimumab interfere with the ECL assay results, a subset analysis was 
performed in the dose cohort with the lowest trough levels. In this analysis, 6.9% of 58 evaluable 
patients, who were treated with 0.3 mg/kg dose, tested positive for binding antibodies against 
ipilimumab.

Immunogenicity assay results are highly dependent on several factors including assay sensitivity 
and specificity, assay methodology, sample handling, timing of sample collection, concomitant 
medications, and underlying disease. For these reasons, comparison of incidence of antibodies to 
YERVOY with the incidences of antibodies to other products may be misleading. 

DRUG INTERACTIONS 

No formal drug-drug interaction studies have been conducted with YERVOY. 

USE IN SPECIFIC POPULATIONS 

Pregnancy 

Pregnancy Category C 

There are no adequate and well-controlled studies of YERVOY in pregnant women. Use YERVOY 
during pregnancy only if the potential benefit justifies the potential risk to the fetus.

In a combined study of embryo-fetal and peri-postnatal development, severe toxicities including 
increased incidences of third-trimester abortion, stillbirth, premature delivery, low birth weight, 
and infant mortality occurred following intravenous administration of ipilimumab to pregnant 
cynomolgus monkeys every 21 days from the onset of organogenesis through parturition at doses 
of 2.6 or 7.2 times the recommended human dose of 3 mg/kg (by AUC). [See Nonclinical Toxicology 
(13.2) in Full Prescribing Information]

In genetically engineered mice in which the gene for CTLA-4 has been deleted (a “knockout 
mouse”), offspring lacking CTLA-4 were born apparently healthy, but died within 3–4 weeks due to 
multi-organ infiltration and damage by lymphocytes.

Human IgG1 is known to cross the placental barrier and ipilimumab is an IgG1; therefore, 
ipilimumab has the potential to be transmitted from the mother to the developing fetus. 
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Clinical Pathways: An Evolutionary Approach to  
Cancer Care
Lisa A. Fox

although payer management of on-
cology has come a long way from 
the “hands off” policies of just 5 or 

6 years ago, clinical pathway programs 
are still in their infancy. Nonetheless, 
these programs are evolving as a prima-
ry means by which payers intend to con-
trol drug utilization in cancer treatment.

Payer use of oncology Pathways
Recent research conducted by HRA–
Healthcare Research & Analytics, a mar-
ket research consultancy based in Par-
sippany, NJ, reveals that clinical pathway 
programs have been initiated mostly by 
larger payers in the United States, with 
mid-sized and smaller organizations 
still working to define and implement 
pathways. Twenty-eight percent of the 

global budgets for common tumor types. 
But, it’s unlikely plans will have pro-
scriptive management based on creating 
step therapies or a preferred formulary; 
instead, they’ll give financial incentives 
for the oncologists to help control costs 
by following guideline-based care.”

Perceptions of Payer-Initiated Pathways
HRA’s study, Changing Paradigms in Man-
aged Care—Oncology Management, adopt-
ed a cross-stakeholder approach to as-
sessing changes to oncology manage-
ment, including payers as well as health-
care professionals. Surveyed medical 
oncologists expressed a lukewarm re-
sponse to the presence of payer-initiat-
ed pathway programs. Sixty-one percent 
of oncologists were either neutral or only 
mildly positive regarding the practice of 
payer establishment/promotion of path-
way programs (Figure 2). A notable mi-
nority were opposed to the practice.

“[Payers make it] very difficult to do 
any type of imaging studies needed to 
stage patients and when you do treat-
ments [payers] want patients to under-
go basically a cook book form of inter-

47 unique managed 
care organizations 
(MCOs) participat-
ing in the research, 
covering more than 
75 million commer-
cial lives collective-
ly, claim to have ini-
tiated a clinical path-
ways program, with 
the majority of the 
remaining plans 
(51%) highly engaged 
and interested in 
creating them (Fig-
ure 1).

“We’ve seen in-
creased member re-
sponsibility through 
a fourth tier with co-
insurance. Going for-
ward, I see potential 
for a 5-tiered struc-
ture with preferred 
agents in a limited 
number of areas,” 
stated a key opin-
ion leader partici-
pating in HRA’s re-
search, commenting 
on changes to on-
cology management. 
“The largest thing will be more incen-
tives to oncologists for following path-
ways—bonuses for following pathways, 

ventions, not focusing on individuals as 
much as they are algorithms,” stated one 
oncologist participating in the research. 
“So, they’re very algorithm- or protocol-
driven as opposed to looking at the in-
dividual patient…you’re starting to take 
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The question re-
mains, however, will 

payers and provid-
ers be able to come 
together to design 

and implement ap-
propriate manage-

ment strategies that 
save costs while still 
providing the best in 

patient care?

Figure 1. Payer use of Clinical Treatment Pathways for oncology

utilization of Clinical Treatment Pathways
- Percentage of Payers -

Uses clinical pathways 
currently among  
network physicians

Not currently, and 
not planning to in the 
foreseeable future

Not currently, but  
planning to implement 
within 2-3 years

MCO indicates managed care organization. 

•  Clinical pathways for oncology, while not yet widespread, are expected to take hold 
among a majority of participating MCOs in the immediate future – impacting over 100 
million commercial lives.

Total Using  
Pathways/Planning to  

Implement (Net): 79% (37)  
(104.9M Commercial Lives)

28% (13) 
75.7M lives

51% (24) 
29.1M lives

21% (10) 
15.7M lives

Figure 2. Perceptions of Managed Care Payer  
Establishment/Promotion of Clinical Pathways for  
oncologic Therapy
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“I think pathways can be helpful to  
the patient, doctor, and payer if done 

correctly.”

“I think it’s the future of medicine.”

“Pathways allow for standard of care.”

“May avoid use of expensive medication.”

“Drive costs down for everyone.”

Top 3 Box 
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(A) Negative 16%
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Practice size

Solo to small 21%

Midsized 46%

Large 52%

Neutral

“If they follow the NCCN and ASCO 
guidelines there should be little  

problem.”

Seems fair, but very restrictive in later 
lines of therapy.”

“Guidelines are a positive as long as not 
followed rigidly, exceptions apply.”

Negative

“It reduces options an oncologist may 
wish to choose for a patient.”

“Some pathways don’t keep up with new 
and emerging data.”

“Not an evidence-based medicine.”
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the decision-making away from the phy-
sician and giving it to someone that 
doesn’t know the patient.”

In fact, just 25% of the surveyed on-
cologists are working with payers on 
pathway programs, although an equal 
proportion of them are planning to do 
so in the near future (Figure 3).

Even among payer organizations that 
have established clinical pathway pro-
grams in oncology, the primary source 
of these programs has been the Na-
tional Comprehensive Cancer Network 
guidelines, which the majority of sur-
veyed oncologists claim to be follow-
ing as matter of practice. HRA’s research 
does not portend any major changes 
to this approach in the near term, al-
though some oncologists have hinted 
at major plans approaching them for 
input toward the development of more 
customized guidelines.

“In oncology…the guidelines, path-
ways, are not specific enough,” a key 
opinion leader participating in HRA’s re-
search said. “All products are there, al-
though some are second or third line.”

Promoting adherence to Pathways
Payers engaged in clinical pathway pro-
grams primarily intend to financial-
ly reward oncologists for adherence to 
the pathways through pay-for-perfor-
mance incentives (Figure 4). A minority 
expect simply to continue the practice 
of recommending that oncologists fol-
low guidelines, without implementing 
any penalties or rewards for compliance; 
and a few organizations adopt the very 
punitive approach of preventing oncol-
ogists who do not adhere to the guide-
lines from network participation among 
their plans.

costs (the unstated reason),” a payer ex-
ecutive participating in the HRA research 
said.  “Guidelines are neat but not always 
correct, such as HRT [hormone replace-
ment therapy]. I’m not sure if the prac-
tice will continue to grow, or where it will 
go if it does.”

Oncologists and oncology nurse nav-
igators participating in HRA’s research 
both agree that payers have become far 
more active in their management of on-
cology over the past few years—a trend 
that is expected to continue. A majori-
ty of healthcare practitioners in the re-
search remain vehemently opposed to 
payer involvement in prescribing deci-
sions. Transferring prescribing “control” 
from the physicians to payers, an expec-
tation of denials for coverage, and more 
sophistication and complexity in payer 
management tools all are cited as rea-
sons to oppose payer involvement.

“When payment gets increasing-
ly tight, the payers clamp down on care 
and as Medicare denies more care, insur-
ers will follow suit,” an oncologist partic-
ipating in the research said.

Nonetheless, despite the opposition, 
some oncologists do see value in the ex-
ertion of greater payer control on oncol-
ogy. Those who are more amenable to 
payer interventions claim that guide-
line-based care will lead to better, con-
sistent care with less waste overall. The 
continued evolution of targeted thera-
py, and the prospect of payers funding 
testing for the appropriate biomarkers, 
also is noted on the positive side. And, 
there is some perception that guideline- 
directed care will help educate insurers 
on best practices in cancer care.

“More constructive control…” is how 
one oncologist describes increased pay-

so What does the Future Hold for  
Clinical Pathway Programs?

Changes to oncology overall—high-
ly expensive new treatments, targeted 
therapies, increased survivorship, and 
the decline of the “independent” practi-
tioner—have created the perfect storm 
for greater payer control of a traditional-
ly “hands-off” category.

Proponents of pathway programs tout 
their benefits in promoting appropriate 
use of medications—and in some cases, 
controlling costs. As one payer executive 
in the HRA study states, “…At the end 
of the day, [payers]…have to figure out 
what we can pay 
for. Our system is 
unsustainable and 
needs to base care 
on real, evidence-
based choices. It 
will become very 
important to show 
our choices make 
sense, especially if 
we have many pos-
sible pathways.”

Opponents view 
pathways as limit-
ing physician choic-
es in patient care, 
inserting stan-
dardization of care 
when, in many 
cases, exceptions 
should apply.

“Some MCOs 
adopt [clinical 
pathways] because 
it’s ‘the right thing 
to do’ (the stat-
ed reason), and it 
helps keep a lid on 

er management of the category. “Oncolo-
gy is now becoming an expensive part of 
our healthcare system. Drugs are more 
and more expensive and patients are liv-
ing longer; testing is more complex and 
expensive from the molecular level to 
the gross diagnostic testing level, such 
as X-rays.”

Another oncologist states that tight-
er payor controls “will establish [the] 
best pattern of care and dictate choice of 
[treatment].”

Regardless of opinion or position—
across payer or provider—oncology is 
now a “managed” category. The ques-
tion remains, however, will payers and 
providers be able to come together to de-
sign and implement appropriate man-
agement strategies that save costs while 
still providing the best in patient care? 
Only time will tell. EBO
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Figure 3. oncologist Plans to Work With Payers on Clinical Pathways
s

onCs Who are not Currently  
Working With Payers but  

Plan to do so

Clinical Pathways Current & 
Potential Market Penetration 

(re-based to Entire Population) 

No 
52%

(n = 56)

Yes 
48%

•  One-fourth of surveyed oncologists are currently working with payers on their clinical path-
ways programs, and among the balance, just about half plan to.  Collectively, this brings the 
possible future potential up to more than half of medical oncologists.

•  While large practices have been more frequently approached, oncologists from smaller and 
mid-sized practices are particularly interested in pursuing pathways programs with payers.
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Figure 4.    requirements of Clinical Pathways

requirements have been established 
(n = 13)

Percentage of Managed Care Payers using or Planning to use Clinical Treatment Pathways

requirements will be established 
(n = 24)

•  The most common requirement concerning clinical pathways—especially in the future—is/will be to give physicians an 
incentive to follow the pathway, although a subset of payers expect that simple “encouragement“ (rather than incen-
tives) will be the norm.
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Figure 2. Perceptions of Managed Care Payer  
Establishment/Promotion of Clinical Pathways for  
oncologic Therapy
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Oncology Enters the Informatics Era
Many Eager to Jump on the Health Information Highway

Ira M. Klein, MD, MBA, FACP

Winston Churchill once said, 
“Americans can be counted 
on to do the right thing, once 

they’ve exhausted all other alterna-
tives.” In our healthcare delivery sys-
tem, we’ve embraced this principle 
through many false starts and unful-
filled promises in the fields of clini-
cal informatics and integration. A few 
shining stars were mentioned in the 
recent presidential debates, but not 
every system can be the Mayo Clinic or 
Cleveland Clinic. Healthcare delivery 
is like politics: it’s all local. The unify-
ing principle for care delivery in every 
situation should ideally be centered on 
complete clinical information, coupled 
with evidence-based medicine, and 
filtered through clinical decision sup-
port tools for best healthcare outcomes 
tailored to individual patients. That 
is where we want to be overall as a 
healthcare delivery system. In clinical 
oncology, that era of informatics may 
be coming very shortly.

The background on why oncology 
practice would act as a leading edge for 
medical informatics includes 3 interde-
pendent factors. These are (in no par-
ticular rank order): new and expensive 
drug therapies, Centers for Medicare & 
Medicaid Services (CMS) responses to 
cost rise trend pressures in oncology, 
and advances in health information 
technology (HIT) coupled with federal 
legislation (Accountable Care Act). This 
confluence of clinical, cost, HIT, and 
legislative factors is immensely power-
ful, squeezing the structure of oncol-

infusion services inventory elected to 
merge with other practices or sell their 
practices to local hospital systems.

This was happening at the same 
time that hospitals were increasingly 
applying for and obtaining “340b” cer-
tification. The government certifica-
tion program was designed to allow for 
more access to oncology care in under-
served populations by requiring drug 
manufacturers to sell to hospitals at 
significant double-digit discounts. Hos-
pitals could then reprice these drugs in 
their newly purchased oncology prac-
tices at the richer hospital outpatient 
site-of-service pricing and generate 
large windfalls of profit.

Private Employers, Payers, and  
Community Practices Take a Hit
As the site-of-service moved from the 
community to hospital outpatient—
and drug prices soared—costs to pri-
vate insurance payers and self-insured 
employers doubled or tripled.

During this same time frame, the 
amount of private payer precertifica-
tion oversight increased to manage 
the costs of the pipeline of newer, very 
expensive, and highly specific drugs 
coming onto the market.

As a result, oncology practices need-
ed to hire more full-time employees to 

ogy care delivery into something new. 
The resulting yield is a huge potential 
expansion of efficiency and quality 
through the application of informatics.

rising drug Costs
From 2000 until 2011, 40 new cancer 
drugs were approved by the US Food and 
Drug Administration (FDA) in the United 
States. As documented by a recent New 
York Times editorial,1 the typical new can-
cer drug coming on the market a decade 
ago cost about $4500 per month (in 2012 
dollars); since 2010 the median price 
has been around $10,000. The majority 
of new drugs in the pipelines of every 
major pharmaceutical company in the 
world are targeted at either cancer or a 
rheumatologic/immunologic condition. 
The costs of new drugs approved by the 
FDA continue to rise, with an annual 
increase of 20%. No sign of abatement 
is seen, given the swollen phase II and 
phase III pipelines and associated com-
panion diagnostic biomarker tests for 
many of them (Figure 1).

Change in drug reimbursement
The CMS response to the rising cost of 
cancer care was to completely change 
drug reimbursement to oncologists in 
2004. As of 2005, Medicare recipients 
constituted 70% of Part B drug reim-
bursement by most oncology practice 
volume,3 with an incidence of cancer 
in the 6 to 8 per 1000 range of Medicare 
population, versus a commercial pop-
ulation incidence of 1 to 1.5 per 1000. 
The shift in drug payment pricing over 
to an Average Sales Price (ASP) + 6% 
methodology has ratcheted down the 
profitability portion of drug “buy and 
bill” hugely, with a net effect being an 
average effective payment cut on drugs 
of 46.9% as of 2010.4

Healthcare system reacts to Cost 
Pressures
Community oncology practices, which 
were the predominant site of service 
early in the previous decade, responded 
in 2 ways. One, they sought to increase 
the volume of patient flow through 
their offices. Two, those practices that 
could not wring out more efficien-
cies or carefully manage the millions 
of dollars of oncology drugs in their 

manage patient flow. Struggling com-
munity oncology practices saw office 
practice salary expenses grow just as 
profits sagged. Hospital-based systems, 
however, absorbed those costs easily 
using their 340b arbitrage profits.

Enter Healthcare reform and  
Technology
In the midst of these changes in oncol-
ogy business economics, the federal 
government sought to promote tech-
nology solutions as an overall balm 
to healthcare cost rises. The 2010 
Accountable Care Act (ACA) facilitated 
new delivery and payment systems, 
such as accountable care organiza-
tions (ACOs). ACOs can only function 
successfully in an environment of data 
sharing and interchange, with process-
ing and distribution of data linked to 
outcomes and evidence-based medi-
cine. Government funds were dissemi-
nated to create this environment. Since 
early 2012, $2 billion has gone to physi-
cians and hospitals to increase the use 
of electronic health records (EHRs), and 
another $28 billion has been dedicated 
to informatics anticipated by 2015.5

However, an informal survey in 2010 
of oncology practices showed that a 
significant proportion lacked complete 

Figure 1. Cost of Cancer Care versus us Gross domestic Product

Cancer drugs 20% 

Cancer medical 12%-18%

Healthcare 9%

US GDP 3%

Source: Reprinted with permission from National Cancer Institute. Cancer costs projected to reach at least 
$158 billion in 2020: new NIH study projects survivorship and costs of cancer care based on changes in 
the US population and cancer trends. www.cancer.gov/newscenter/newsfromnci/2011/CostCancer2020. 
Accessed October 25, 2012.
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ward, as drug cost savings may evapo-
rate when new, high-priced, and truly 
differentiating therapies become avail-
able as best care options.

drug Cost, outcomes, and savings
Some would argue that drugs should 
be completely voided from the effi-
ciency portion of the care equation 
(drug costs zeroed out), per the epi-
sodes of care pilot. The argument is 
that avoidable hospital and emergency 
department visits will certainly dimin-
ish with improved coordination of care, 
and savings should start in this area. 
However, market benchmarks, patient 
case acuity mix, and practice starting 
points differ. Additionally, the cost and 
utilization parameters of measure-

oncology-specific office practice sys-
tems (non-clinical decision support 
focused). Thus, a gap in technology and 
oncology-specific business solutions 
was being recognized at the same time 
as the need for sophisticated and per-
sonalized medicine for oncology care 
was becoming acute.

The shift to accountable care models 
and other integrated delivery systems 
that pay for value instead of volume 
will accentuate a lack of business via-
bility to any provider entity not able 
to input, process, and output the full 
spectrum of member-specific clinical 
and demographic information. Many in 
the informatics industry recognize this 
point of inflection in oncology care and 
the opportunity to build administrative 
and clinical decision support tools that 
can support population health.

Early trials using electronic clinical 
decision support in oncology include 
the US Oncology study with Aetna 
in 2009 on non-small cell lung can-
cer patients. Using an evidence-based 
pathways software system, the outpa-
tient costs of care in the community 
setting were reduced by 35%,6 with no 
evidence of change of outcomes (Figure 
2).

Subsequent studies by P4 with 
CareFirst and other evaluations have 
validated the use of pathways as part 
of an overall and bigger goal of using 
informatics to deliver efficient, holistic, 
and evidence-based cancer care. Some-
times the results are not straightfor-

ment of oncology care quality and effi-
ciency for any 1 practice, outside of a 
Kaiser and Mayo Clinic environment, 
resides among multiple private health-
care payers and CMS. Therein lays both 
the key problem and the seeds to a uni-
versal informatics solution.

The Case for HIT and HIE
Vertically integrated, staff-model 
health maintenance organizations that 
own provider assets and self-contained 
integrated delivery systems have a 
powerful informatics advantage: a 
single data highway through which all 
patient-specific information can flow. 
What if all payers of healthcare ser-
vices could use a payer-agnostic data 
highway to portage information to 

The unifying 
principle for care 
delivery in every 
situation should 

ideally be centered 
on complete clinical 

information, 
coupled with 

evidence-based 
medicine, and 

filtered through 
clinical decision 

support tools for 
best healthcare 

outcomes tailored to 
individual patients.

Figure 2. study on outpatient Costs of nsClC
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Purpose: Evaluate the cost-effectiveness of evidence-based treatment pathways for patients with NSCLC.
Conclusions: Results of this study suggest that treating patients according to evidence-based guidelines is a cost-effective strategy for delivering care to those with NSCLC.
NSCLC indicates non-small cell lung cancer.
Source: Reprinted with permission from Neubauer MA, Hoverman JR, Kolodziej M, et al. Cost effectiveness of evidence-based treatment guidelines for the treatment of non-small-cell lung cancer in the community setting.  
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and from provider sites of care? This 
would allow an oncologist’s office to 
see a range of patients with all types 
of insurance coverage, unencumbered 
by a heterogeneous set of inputs. They 
could obtain pretreatment information 
populated on a patient-specific EMR, 
with knowledge of lab values, pre-
scription drug history, and radiology 
test results available. The ideal system 
would be able to plug into hospital EMR 
systems such as Centricity and Epic.

Oncologists would have a holistic 
view of complex patients who may 
require multiple hand-offs to differ-
ent specialists. Different private payers 
could also craft their own pay-for-value 
contract terms with providers, without 
creating a need for multiple payer-spe-
cific work flows in the office. Further-
more, this health information highway, 
or exchange (HIE), could be the place 
where consult and referral applications 
reside, to be pulled off of “the cloud” 
at any time for use with colleagues. 
Payer-specific applications related to 
networks and services would also help 
providers help patients. Lastly, this HIE 
becomes the foundation for interac-
tions with ACOs and other risk-bearing 
entities (Figure 3).

As pay for value supplants traditional 
fee for service as the predominant 
method of financial interaction in the 
public and private marketplace, having 
the capabilities to build and deploy HIT 
in an oncology office and connect to an 
HIE becomes critical to maintaining a 
growing business. Creation of a payer-
agnostic HIE, coupled with ownership 
of additional technology and actuarial 
analytics, will furnish both the plat-
form for doing business and the out-
comes-based reimbursement require-
ments that can be payer specific. The 
traditional functions of disease man-
agement and care management will 
migrate to these information-rich plat-
forms, with more informed and inci-
sive engagement opportunities.

Most importantly, by providing 
this technology at low or no cost in a 
revenue-neutral or revenue-positive 
arrangement for oncology providers, 
the private market is removing a major 
barrier for adoption of healthcare 
informatics at the provider level. The 
key oncology points are the need for a 
multi-payer solution, housed on a sin-
gle platform, with a solution that keeps 
pace with the science, and is holistic 
in supporting a team approach, bio-
marker technology, patient education, 
and care management and bio-ethics 
capabilities.

Addressing oncology-specific needs 
in a streamlined approach to evidence-

the software that allows for real-time, 
automated pre-authorization approval 
when evidence-based protocols that 
are patient specific (including genomic 
markers and performance status) are 
chosen. This reduction in administra-
tive work will allow an oncology prac-
tice to dedicate less staff to preauthori-
zation tasks, and more to patient edu-
cation and monitoring.

The Power of Information at your  
Fingertips
The flexibility of pulling “apps” that 
provide sorted data in useful and 
actionable information from an HIE 
portal, such as iNexx, and using them 
to improve connectivity among health-
care providers, payers, and patients is 
a transformative event. Oncology prac-
tice is one of the most clinically inten-
sive practice activities in medicine, 
made more complex and expensive 
with huge growth in biologic drugs. 
Oncology is ideal to lead the way in 
this technology construct because 
clinical benefits will be yielded in the 
short term. The economics of oncol-
ogy practice also pressure a change 
from pay-for-volume to pay-for-value. 
And now, a platform exists that can 
take on the needed monitoring and 
measuring. Lastly, the entire architec-
ture of healthcare delivery is changing, 
and creating the voluntary HIE pipes in 
oncology will lead to more rapid adop-
tion elsewhere.

Many vendors focused on clini-
cal decision support and consumer 
engagement are eager to jump on the 
health information highway. We are 
eager to support them and the innova-
tion that comes from competition. All 
agents in the system—payer, provider, 
and patient—win when better, cheaper, 
effective, and easier-to-use tools are 
brought to market. We support these 
efforts, and look to work collabora-
tively with others who think likewise. 
Innovation is best done with an under-
standing of the history and workings 
of the marketplace. Aetna is a change 
agent and committed to building a 
better healthcare delivery system for 
everyone. EBO
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based cancer care is the goal of any 
informatics solution specific to oncol-
ogy practice. The practicing oncolo-
gist cares about delivering the highest 
quality of care to his or her patients, 
doing it in a practice environment that 
has simplified work flows, generating 
enough revenue to stay in business or 
grow, and maintaining viability for the 
foreseeable future.

As explained earlier, the old “buy and 
bill” environment is going away. The 
revenues generated in the past allowed 
practices to create widespread access 
to community-based office infusion 
services (economical and patient cen-
tric). However, knowledge-intensive 
services (payment for cognitive ser-
vices) were de-emphasized as a rev-
enue driver. A system that captures all 
costs, granular patient-specific infor-
mation, and all related care activities 
can measure and reward cognitive 
services on a comparative basis. This 
could change contracting terms with 
hospital-based systems, and help com-
munity oncologists maintain auton-
omy through pay-for-value incentives. 
Now, an HIE-empowered practice, with 
applications that have oncology clini-
cal decision support capabilities, can 
have revenue opportunities and work 
flow simplification.

At the office practice level, the most 
flexible software tools are those that 
are web based, requiring only Inter-
net access to use. Understanding the 
recent history of oncology practice and 
the present business environment, 
Aetna is piloting a “next generation” 
oncology software application by eviti, 
a clinical decision support vendor; the 
program offers the most complete and 
unbiased digital library of more than 
1200 evidence-based treatment regi-
mens for more than 120 cancer types. 
The regimens are compiled from gov-
ernment and industry data and take 
into account costs, effectiveness, side 
effects, and outcomes. In addition, the 
library includes more than 9000 feder-
ally registered clinical trials. The eviti 
software is used as a web-based appli-
cation or as a part of EHR software. 
Aetna is supplying the health informa-
tion highway in the form of the payer-
agnostic iNexx platform from Medic-
ity. Both services are provided free of 
charge, with only a commitment-for-
use agreement necessary by the prac-
tices entering the pilot.

structured Information Exchange 
Eliminates drug Pre-Certification
A significantly attractive feature of 
the eviti tool is the cross-walking of 
Aetna’s clinical policy bulletins into 

manuscript for important intellectual 
content; and administrative, technical, 
or logistic support.
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Trends in the 2012 Eisai Oncology Digest: 
Insurance and Cost Obstacles in Cancer Treatment
This article was sponsored by Eisai Inc. The 2012 Eisai Oncology Digest was commissioned and funded by Eisai Inc.

Introduction
This is the final article in a series of 3 
that highlights results from a national 
survey of patients with cancer.1 The first 
2 articles discussed patients’ percep-
tions about their treatment2 and how 
medical staff communicated informa-
tion about their disease and treatment 
plan.3 This article focuses on the finan-
cial concerns of cancer treatment. 

The survey involved 418 patients who 
within the past 5 years had, or still have, 
cancer. All patients were aware of their 
health insurance/prescription drug cov-
erage status and most patients (97%) 
stated that their prescription drugs 
were covered by health insurance (41% 
had health insurance through their 
employer; 31% had health insurance 
through a state or federal agency).

Impact of Cost or Insurance Coverage 
on Cancer Treatment
A total of 90% of respondents indicated 
that they did not have any cost or in-
surance coverage rules preventing them 
from taking prescribed medications, re-
ceiving treatments ordered for them, or 
utilizing their preferred physicians and 
hospital (Figure 1). Overall, these results 
showed improvements from the 2010 
survey results.4

reached the donut hole (compared with 
30% of Part D respondents from the 
2010 survey who stated they reached 
the donut hole).4 Of those in the donut 
hole, 86% continued taking their medi-
cations and paid out of pocket (Table 2). 
The remaining patients stopped taking 
their medications or switched to gene-
ric or lower-cost brand medications and 
paid for them.

Treatment adherence
Survey results indicated that most pa-
tients took multiple medications, with 
54% stating that they took 1 to 3 pre-
scriptions, 24% that they took 4 to 5, and 
22% that they took 6 or more. Although 
most patients took their medication as 

Medication Coverage
In most cases, medication was covered 
by the patient’s health insurance plan; 
however, 17% of patients indicated that 
a prescription ordered by the doctor 
was not filled by their pharmacist due 
to insurance coverage reasons. This is a 
lower percentage than that observed in 
the 2010 survey (25%).4 In most cases, pa-
tients were able to find a way to obtain 
their medication or a similar medication 
(Table 1). Among patients receiving intra-
venous chemotherapy, 40% had to pay 
some form of a drug copay (Figure 2). 

The Medicare donut Hole
Among 98 patients using the Medicare 
Part D drug plan, 15% stated they had 
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Figure 1. Percentages of respondents With Health Insurance obstacles
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Table 1. Methods to obtain Medication When Initially declined 

Method Total
(n  =  70)

Doctor automatically switched to a different brand drug (n = 33) 47%

Decision was appealed and drug was covered (n = 11) 16%

Did not receive the drug or a replacement drug (n = 8) 11%

Decision appealed, but denied; doctor switched to a  
different brand drug (n = 7)

10%

Not sure/don’t remember (n = 11) 16%

Compared with 
2010 survey 

results, patients 
encountered 

fewer obstacles in 
receiving treatment 
and using preferred 

doctors and 
hospitals.
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prescribed, 
•	 42 (10%) patients stopped taking 

their medication 
•	 30 (7%) patients did not fill their orig-

inal prescription 
•	 39 (9%) patients did not refill their 

medication. 
The top 3 reasons for nonadherence 

were side effects, a perceived lack of  
efficacy, and the cost of medication 
(Figure 3). Among patients who stopped 
taking or did not refill their medication, 
one-third to one-half indicated that ad-
ditional counseling would have correc- 
ted their behavior (Table 3).

Conclusion
In most cases, patients with health insur-
ance were able to obtain their medica-
tion. Compared with 2010 survey results, 
patients encountered fewer obstacles in 
receiving treatment and using preferred 
doctors and hospitals. This may be due, 
in part, to certain provisions of the Pa-
tient Protection and Affordable Care 
Act being implemented in 2011, such as 
the 50% discount on branded drugs for 
Medicare Part D enrollees as they enter 
the donut hole, or the requirement that 
employers eliminate caps on annual or 
lifetime coverage. EBO

To request an electronic copy of the 2012 
Eisai Oncology Digest, please e-mail your re-
quest to: eisaioncologydigest@eisai.com.
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Figure 2. out-of-Pocket Costs for Intravenous Chemotherapy (n = 140)

40 

30

20

10

0

31% 31%
29%

9%

%
 r

es
po

nd
en

ts

Infused Chemotherapy
drug/Copayment/ 

Coinsurance 
n = 13

neither 
n = 40

office visit  Copayment
n = 43

Both office and drug Co-
payment/Coinsurance

n = 44

Table 3. Prompts That May Have Helped Patients With Poor Treatment adherence

Prompt Totala (n  = 63)

More detailed discussion with your doctor or pharmacist about your disease (n = 23) 37%

More detailed discussion with your doctor or pharmacist about how the medication  
works and possible side effects (n = 21)

33%

Follow-up call from a nurse/case manager after your prescription was filled (n = 20) 32%

More detailed discussion with your doctor or pharmacist about the negative consequences  
to your condition from your stopping/interrupting drug therapy (n = 33)

52%

aPercentages may add to greater than 100% due to multiple answers.

Table 2. action Taken When Entering the Medicare donut Hole  

Action 2010a

(n = 16)
2012a

(n = 14)

Continued taking medication and paid out of pocket 81% 86%

Switched to a generic or lower-cost brand and paid out of pocket   6%   7%

Stopped taking some medications   6% 14%

Stopped taking all medications   0%   0%

Not sure/don’t remember   7%   0%

aPercentages may add to greater than 100% due to multiple answers.

Figure 3. reasons for Treatment nonadherence (n = 63)

% noncompliant respondents

Made me sick/side effects

didn’t make me feel better

Too expensive/could not afford

other medication took priority

didn’t need/unsure why prescribed

Forgot to fill/refill

oTC medications work just as well

Too much trouble/too many pills

Prescription not covered

Pharmacist switched to generic

no transportation to pharmacy

not stocked/available at pharmacy

0 10 20 30 40

37%
32%

27%

16%

14%

13%

11%

11%

11%

10%

3%

2%

OTC indicates over the counter.



©2012 Celgene Corporation   04/12   US-CELG120019©2011 Celgene Corporation             01/11             ABR10015

All lung cancers are tough  
to treat.

Why are some even  
tougher?

For more information on our research and development, visit celgene.com

We ask why.

Although outcomes in certain subtypes of lung cancer have  

improved, many patients have complex pathology and progress 

rapidly. We at Celgene believe there should be more options  

for these patients—and we are working to find them.

C M Y K

Cosmos Communications  1

5
ja

21958a 04.05.12 133

Q1 Q2



©2012 Celgene Corporation   04/12   US-CELG120019©2011 Celgene Corporation             01/11             ABR10015

All lung cancers are tough  
to treat.

Why are some even  
tougher?

For more information on our research and development, visit celgene.com

We ask why.

Although outcomes in certain subtypes of lung cancer have  

improved, many patients have complex pathology and progress 

rapidly. We at Celgene believe there should be more options  

for these patients—and we are working to find them.

C M Y K

Cosmos Communications  1

5
ja

21958a 04.05.12 133

Q1 Q2



Clinician Interview

That results in problems in how we 
judge the efficacy of our therapy. To-
day, this is done by measuring either 
the plasma cells themselves or the 
by-products of the plasma cell. That 
may not be the appropriate determi-
nant or predictor of success. The abil-
ity to kill the clonal cells is not neces-
sarily the same thing as the ability to 
kill the plasma cells. In fact, we know 
that in some patients, complete re-
missions are not necessary in order to 
have sustained disease control. They 
are treated with a particular approach, 
they achieve some level of response, 
and then the disease remains quies-
cent for the next decade. That’s not a 
common thing, but clearly that needs 
to be explained. It can be explained by 
the fact that we did not kill the plasma 
cell in that particular patient but we’ve 
managed to kill some other precursor 
that mattered. Or have we managed to 
reconstitute the patient’s immune sys-
tem in some way that allows it to keep 
the disease well controlled? It may be 
both of those things, depending on the 
particular version of myeloma that 
we’re dealing with.

Well, maybe we’ve killed all the “my-
eloma” cells, but we’re not addressing 
the right cells. We get relapse because 
this other group of cells is in fact the 
repopulating group.

Relapse occurs in many situations—
from complete remission and from sta-
ble disease in other situations. Dura-
tion of stable disease may be the most 
interesting outcome, and depth of re-
sponse may not be the most important 
arbiter of success.

EBO: How far into the future will 
it be before we’re able to iden-
tify and differentiate the various 
types of myelomas?
Dr Siegel: Well, some people have start-
ed to do that. It depends which tool you 
are using to distinguish them. A group 
in Arkansas has the most extensive da-
tabase, based on gene-expression pro-
filing, and they have identified 8 differ-
ent subsets of myeloma that seem to 
have unique gene-expression signa-
tures. We’ve begun to do whole genome 
sequencing. With this technology, we 
can begin to assess myeloma differen- 
ces between patients. We’re not far off.

The Multiple Myeloma Research 
Foundation’s CoMMpass (Relating Clin-
ical Outcomes in MM to Personal As-
sessment of Genetic Profile) study will 
include whole genome sequencing on 
1000 patients with myeloma, and then 
follow what happens with those pa-
tients. This is one of the seminal efforts 
in cancer biology, and has not yet been 
done in this way for other cancers. This 

appropriate maximum dose. It is a very 
important addition to our armamen-
tarium.

Carfilzomib is a noncompetitive 
and irreversible inhibitor of the pro-
teasome. Bortezomib is a competitive, 
reversible proteasome inhibitor. That 
means that unlike bortezomib, where 
once the drug diffuses away, the pro-
teasome becomes active again, once 
carfilzomib is no longer in the system, 
the cell needs to synthesize new prote-
asomes in order to recover its activity.

EBO: What about other promising 
agents in later-stage trials?
Dr Siegel: A bunch of oral proteasome 
inhibitors are in clinical trials, some 
farther ahead than others, so we may 
soon have new oral alternatives to this 
very active group of drugs.

There is also a new derivative of tha-
lidomide, like lenalidomide, that is in 
late-stage clinical trials and may also 
get accelerated approval from the FDA 
in the near future. It is also an excep-
tionally active drug with a good toxic-
ity profile. This drug, pomalidomide, 
will be an important, highly active drug 
that has shown activity when other 
immunomodulatory derivatives (like 
thalidomide and lenalidomide) do not.

EBO: Will these agents be used 
commonly in combination?
Dr Siegel: Yes. Carfilzomib has been 
used with lenalidomide. Carfilzomib 
will also be used in combination with 
pomalidomide. Pomalidomide may be 
used in any number of combinations. 
There is a huge need for a rituximab-
like drug in myeloma—a monoclonal 
antibody against lymphomas that has 
activity in a huge spectrum of lympho-
mas. No drug like this exists today for 
multiple myeloma.

The first monoclonal antibody that 
may get approved for use in multiple 
myeloma is elotuzumab, and it certain-
ly looks like it has activity, particularly 
in combination with both bortezomib 
and lenalidomide. It is another, entirely 
new class—very, very exciting, because 

can dramatically change how we think 
about myeloma.

EBO: What do you think will be the 
effect of genome sequencing on 
therapeutics?
Dr Siegel: Knowing that you have a 
B-RAF mutation might very well direct 
your therapy some time in the future, 
but not today. There is some suggestion 
that patients with certain characteris-
tics do better when they get bortezomib 
than when they don’t, but all patients 
with myeloma get bortezomib eventu-
ally, so that piece of knowledge has not 
yet really affected patient outcomes. It 
will require long-term follow-up of this 
large group of patients before we can 
understand what these data mean.

All the gene-expression profiling, the 
molecular and cytogenetic and FISH 
[fluorescence in situ hybridization] 
characterization of patients that we do 
routinely at the current time helps us to 
understand how well the patients will 
do in the long term, but they haven’t 
yet translated into directing whether 
a given patient should get a particular 
therapy. These current strategies, along 
with the more sophisticated strategies, 
like whole genome sequencing, will 
ultimately allow us to: (1) understand 
what mutations have led to the devel-
opment of myeloma; (2) predict which 
MM patients are likely to do better than 
others; and (3) design therapies that 
are specifically active for a particular 
patient’s version of MM.

EBO: let’s talk a bit about the 
available medications and those 
on the immediate horizon. some 
novel agents in the pipeline show 
encouraging results in patients 
who have been heavily pretreated 
or have relapsed. From your view, 
which are some of the most prom-
ising investigational agents?
Dr Siegel: Carfilzomib—the protea-
some inhibitor that just received FDA 
approval after an accelerated review—
is a major accomplishment. (To some 
extent it is hard for me to answer your 
questions without bias, because I was 
involved in the carfilzomib trials.) It 
received a limited approval and hope-
fully will achieve a more broad-based 
approval in the near future.

Carfilzomib is an exceptionally ac-
tive drug—perhaps the most active 
drug that we have seen to date. It has 
a number of advantages over pre-ex-
isting drugs, and certainly represents 
a significant step forward, although it 
won’t immediately supplant any of the 
existing agents. We don’t even know 
how far this drug can ultimately go in 
terms of improving outcomes, nor the 

we don’t know what to expect as we 
combine it with other antimyeloma 
drugs.

The other drugs that have been 
widely used in clinical trials in mul-
tiple myeloma are the small-molecule 
kinase inhibitors, the mTOR inhibi-
tors, and the AKT-kinase inhibitors, but 
none of them look like they are a home 
run in myeloma yet. That may be be-
cause we just haven’t figured out the 
right combination or the right scenar-
io. That’s been one of the major disap-
pointments: these small-molecule ki-
nase inhibitors have not demonstrated 
the efficacy in multiple myeloma that 
they have in other B-lymphoid malig-
nancies.

A huge number of drugs are being 
tested in clinical trials, many in very 
early phase testing. It’s very hard to 
judge their activity, but I am complete-
ly confident that some of them will 
turn out to be fantastic. Which ones? I 
don’t know.

EBO: Has research in the area of 
peptide vaccines yielded promis-
ing results in myeloma?
Dr Siegel: There has been a very, very 
long history of tumor vaccine strat-
egies in multiple myeloma dating 
back probably 15 to 20 years. Unfortu-
nately, none of them to date have re-
ally translated into significant clinical 
activity. Yes, you can get the immune 
response, but know that immune re-
sponse doesn’t translate into anything 
that is clinically relevant. We get more 
sophisticated both in terms of identify-
ing the antigens, the potential targets, 
and in manipulating the situation to be 
optimal in terms of creating a clinical 
response. I think the work that’s being 
done at the University of Pennsylvania 
is certainly cutting edge in that regard. 
They are using cancer/testis antigens 
as vaccination targets for multiple my-
eloma, something that many, though 
not all, myelomas express. They’ve also 
generated a T-cell receptor that can 
recognize these antigens, and they can 
engineer the patient’s T cells to express 
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is no chronic bone marrow suppres-
sion, and there is no particular set of 
toxicities which you expect to persist 
beyond recovery from the transplant. 
Once you recover from the transplant 
(of course, the actual transplant is an 
uncomfortable experience), the expec-
tation in the overwhelming majority of 
patients is that you will recover to your 
baseline or better than your baseline.

And peripheral blood stem cell trans-
plantation is much less costly than the 
alternatives. The cost of a transplant is 
basically the cost of 3 or 4 months of 

therapy with any one of the frontline 
drugs for the management of multiple 
myeloma. Multidrug combinations, 
like bortezomib and lenalidomide, can 
be $16,000 to $20,000 per month. If you 
consider the cost of the drugs, the cost 
of the monitoring, the professional 
costs, and everything that goes into 
that pharmacologic therapy, it is a rela-
tively expensive proposition.

EBO: should stem-cell transplants 
be promoted as a primary inter-
vention?
Dr Siegel: I believe we should be using 
more stem-cell transplants. It’s very 
cost-effective. 

EBO: Is there benefit to using le-
nalidomide as a maintenance 
therapy post-transplant?
Dr Siegel: A couple of studies recently 
have suggested that lenalidomide used 
as maintenance therapy in patients 
who have undergone peripheral blood 
stem-cell transplant prolongs remis-
sion. That is true, but the survival ad-
vantage has not been as clearly dem-
onstrated. Of 3 clinical trials, 2 do not 
show increased survival with main-
tenance lenalidomide therapy, but 

that receptor and therefore attack the 
myeloma target. They used a similar 
strategy in chronic lymphocytic leuke-
mia and attained clinical success al-
ready. Using this alternative target, will 
they be able to have similar kinds of 
success in multiple myeloma? It’s still 
too early to know.

EBO: one of the most common 
complications of multiple my-
eloma is peripheral neuropathy 
(Pn)—it seems to be associated 
with both the disease itself and 
its therapies. In terms of the big 
picture, how many patients are af-
fected and how debilitating is it?
Dr Siegel: As you pointed out, there 
are a number of antimyeloma drugs 
that cause PN, bortezomib being the 
number 1 culprit, but thalidomide and 
lenalidomide can both cause PN. More 
than 50% of patients taking these drugs 
will develop PN additional to their 
baseline neuropathy. A small percent-
age of those patients (16%) will develop 
debilitating PN that is caused by the 
drugs we prescribe. 

We have learned strategies to mini-
mize that. One of the primary ex-
amples is that we now recognize that 
bortezomib can be administered sub-
cutaneously, which significantly de-
creases the probability of developing 
PN. That’s a very important advance.

Carfilzomib causes far less PN. In 
fact, the drug has not needed to be dis-
continued because of peripheral neu-
ropathy in clinical trials. That is a ma-
jor breakthrough.
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it should be recognized that none of 
these trials were actually designed to 
show a survival advantage.

It does not seem that maintenance 
therapy is significantly advantageous. 
For what is certainly at best a mar-
ginal survival advantage, we would 
be spending an enormous amount of 
money on chronic drug treatment, not 
to mention any additional toxicity that 
may occur as a result of the chronic 
pharmacologic therapy.

The trend in US practice has been to 
do just this. Without more definitive 

data, I don’t believe in it. The value of 
doing a stem-cell transplant is, to some 
extent, the advantage of not having to be 
on these alternative drugs. If we are go-
ing to put the patients on these alterna-
tive drugs anyway, the economic value of 
doing the transplant will be eroded.

One of the main reasons I prescribe 
a stem-cell transplant is that after they 
recover from the transplant, and as-
suming you do not give them addition-
al drug therapy, they will feel the best 
they have since they were diagnosed 
with multiple myeloma—for that 1 
year, 2 years, 3 years, and sometimes 20 
years post-transplant. This will be the 
only time that they will be left alone 
medically. In my opinion, you better be 
pretty damned sure that maintenance 
therapy is valuable before you deprive 
the patient of this quality time. EBO

Participant Affiliation: From the Division 
of Multiple Myeloma, John Theurer 
Cancer Center at Hackensack Univer-
sity Medical Center, Hackensack, NJ.
Funding Source: None.
Participant Disclosure: The participant 
reports receiving honoraria from Cel-
gene, Millennium, and Onyx Pharma-
ceuticals. 

Figure. Total Expenditure per Patient Post-diagnosis in Patients With 
Metastatic Bone disease (in 2004 dollars)

Source: Adapted from Schulman KL, Kohles J. Economic burden of metastatic bone disease in the U.S. 
Cancer. 2007;109(11):2334-2342.
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Unfortunately, we haven’t figured out 
a strategy to treat the PN caused by the 
therapies we use. We can discontinue 
the drugs and hope that it gets better, 
and that occurs in approximately 60% 
of patients, but for those in whom the 
PN doesn’t improve, there are very few 
effective options.

EBO: Is there any way to predict 
which patients may be at higher 
risk for treatment-related Pn be-
fore administering the therapy?
Dr Siegel: Not really, but we do know 
that certain patients (eg, those with 
diabetes) are at higher risk for PN be-
cause of their other condition.

EBO: Managed care organizations 
are scrutinizing the utilization of 
autologous peripheral stem-cell 
transplants today and are con-
cerned about its costs in the fu-
ture. Will transplant utilization 
increase or will these newer phar-
macologic therapies provide bet-
ter value?
Dr Siegel: Autologous peripheral blood 
stem-cell transplants are the most ef-
fective therapy for multiple myeloma. 
A percentage of patients who undergo 
autologous peripheral blood stem-cell 
transplants will have remissions that 
last for decades, and no other interven-
tion that we utilize today can provide 
as optimistic a prognosis.

The other advantage to an autologous 
peripheral blood stem-cell transplant 
is that there is virtually zero long-term 
toxicity. There is no neuropathy, there 

Mean, $

Standard deviation, $

No.

Carfilzomib is an exceptionally active 
drug—perhaps the most active drug that 

we have seen to date. It has a number 
of advantages over pre-existing drugs, 

and certainly represents a significant step 
forward, although it won’t immediately 

supplant any of the existing agents. 
—david siegel, Md

Chief, Division of Multiple Myeloma 
John Theurer Cancer Center
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Indication
Halaven is indicated for the treatment of patients with 
metastatic breast cancer who have previously received 
at least two chemotherapeutic regimens for the 
treatment of metastatic disease. Prior therapy should 
have included an anthracycline and a taxane in either 
the adjuvant or metastatic setting.

Important Safety Information
Neutropenia
•   Monitor complete blood counts prior to each dose,

and increase the frequency of monitoring in 
patients who develop Grade 3 or 4 cytopenias. 
Delay administration and reduce subsequent doses 
in patients who  experience febrile neutropenia or 
Grade 4 neutropenia lasting longer than 7 days

•   Severe neutropenia (ANC <500/mm3) lasting more 
than 1 week occurred in 12% (62/503) of patients. 
Patients with elevated liver enzymes >3 × ULN and 
bilirubin >1.5 × ULN experienced a higher incidence 
of Grade 4 neutropenia and febrile neutropenia than 
patients with normal levels

•   Grade 3 and Grade 4 neutropenia occurred in 28% and 
29%, respectively, of patients who received Halaven. 
Febrile neutropenia occurred in 5% of patients and 
two patients (0.4%) died from complications  

Peripheral Neuropathy
•   Patients should be monitored closely for signs of 

peripheral motor and sensory neuropathy  
•   Grade 3 peripheral neuropathy occurred in 8% 

of patients, and Grade 4 in 0.4% of patients who 
received Halaven. Delay administration of Halaven 
until resolution to Grade 2 or less

•   Neuropathy lasting more than 1 year occurred 
in 5% of patients. Twenty-two percent of patients 
developed a new or worsening neuropathy that had 

not recovered within a median follow-up duration 
of 269 days (range 25-662 days)  

Pregnancy Category D 
•   Halaven is expected to cause fetal harm when 

administered to a pregnant woman and patients 
should be advised of these risks 

QT Prolongation
•   In an uncontrolled ECG study in 26 patients, QT 

prolongation was observed on Day 8, independent 
of eribulin concentration, with no prolongation on 
Day 1. ECG monitoring is recommended for patients 
with congestive heart failure; bradyarrhythmias; 
concomitant use of drugs that prolong QT interval, 
including Class Ia and III antiarrhythmics; and 
electrolyte abnormalities  

•   Correct hypokalemia or hypomagnesemia prior 
to initiating Halaven and monitor electrolytes 
periodically during therapy. Avoid in patients with 
congenital long QT syndrome

Hepatic and Renal Impairment 
•   For patients with mild (Child-Pugh A) or moderate 

(Child-Pugh B) hepatic and/or moderate (CrCl 30-
50 mL/min) renal impairment, a reduction in starting 
dose is recommended
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Oncology™:  Breast Cancer. Version 2.2011. http:NCCN.org. Published January 5, 2011. Accessed October 
18, 2011.† 2. Halaven [package insert]. Woodcliff Lake, NJ: Eisai Inc; 2010. 3. Saad ED, Katz A, Buyse M. 
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clinical trials. J Clin Oncol. 2010;28(11):1958-1962. 4. Slamon DJ, Leyland-Jones B, Shak S, et al. Use of 
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HER2. N Engl J Med. 2001;344(11):783-792. 5. Geyer CE, Forster J, Lindquist D, et al. Lapatinib plus 
capecitabine for HER2-positive advanced breast cancer. N Engl J Med. 2006;355(26):2733-2743. 
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OVERALL SURVIVAL
DISCOVER

Halaven: Quick administration 
•    2- to 5-minute intravenous infusion on Days 1 and 8 of a 21-day cycle2

Halaven: Safety pro� le
•    Studied in the Phase III EMBRACE trial2

Most Common Adverse Reactions
•     Most common adverse reactions (≥25%) reported in patients receiving Halaven were neutropenia (82%), 

anemia (58%), asthenia/fatigue (54%), alopecia (45%), peripheral neuropathy (35%), nausea (35%), 
and constipation (25%)

•    The most common serious adverse reactions reported in patients receiving Halaven were 
febrile neutropenia (4%) and neutropenia (2%)

•    Peripheral neuropathy (5%) was the most common adverse 
reaction resulting in discontinuation 

The Phase III EMBRACE* trial met its primary endpoint of overall survival (OS) 2,11 
•    In the primary analysis, conducted when ~50% of events (deaths) had been observed, median OS with 

Halaven vs Control Arm (Treatment of Physician’s Choice [TPC]) was 13.1 months (95% CI: 11.8, 14.3) vs 
10.6 months (95% CI: 9.3, 12.5), HR=0.81 (95% CI: 0.66, 0.99) (P=0.041)† 2, 11

   CI=con� dence interval; HR=hazard ratio.  
*EMBRACE=Eisai Metastatic Breast Cancer Study Assessing Physician’s Choice vs E7389 (Eribulin).
 †Conducted in the intent-to-treat (ITT) population.

Results from an updated, unplanned survival 
analysis of the Phase III, open-label, multicenter, 
multinational EMBRACE trial of Halaven vs TPC 
in patients with MBC (N=762). The primary 
endpoint was OS. Patients were randomized 
(2:1) to receive either Halaven 1.4 mg/m2 IV 
for 2 to 5 minutes on Days 1 and 8 of a 21-day 
cycle, or any single-agent therapy, selected prior 
to randomization. At baseline, all patients had 
received ≥2 prior chemotherapeutic regimens 
for metastatic disease and demonstrated 
disease progression within 6 months of their 
last chemotherapeutic regimen. All patients 
received prior anthracycline- and taxane-based 
chemotherapy, unless contraindicated. Therapies 
in the TPC Arm consisted of 97% chemotherapy 
(26% vinorelbine, 18% gemcitabine, 18% 
capecitabine, 16% taxanes [included paclitaxel, 
docetaxel, nab-paclitaxel, and ixabepilone], 9% 
anthracyclines, 10% other chemotherapy), and 
3% hormonal therapy.2,11

Halaven®:  The FIRST and ONLY third-line, single-agent therapy proven to signi� cantly 
extend overall survival in patients with metastatic breast cancer (MBC) 2-10

* Eisai cannot guarantee payment of any claim. Coding, coverage, and reimbursement may vary signi� cantly by payor, plan, patient, and setting of care. Actual coverage and reimbursement decisions are made by 
individual payors following the receipt of claims. For additional information, customers should consult with their payors for all relevant coding, reimbursement, and coverage requirements. It is the sole responsibility 
of the provider to select the proper code and ensure the accuracy of all claims used in seeking reimbursement. All services must be medically appropriate and properly supported in the patient medical record.

HALAVEN® is a registered trademark used by Eisai Inc. under license from Eisai R&D Management Co., Ltd.
© 2011 Eisai Inc.     All rights reserved.     Printed in USA/December 2011     ERI 81AR2

A preferred single agent in the NCCN Guidelines™1
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Please see accompanying brief summary of Halaven full Prescribing Information.

Indication
Halaven is indicated for the treatment of patients with 
metastatic breast cancer who have previously received 
at least two chemotherapeutic regimens for the 
treatment of metastatic disease. Prior therapy should 
have included an anthracycline and a taxane in either 
the adjuvant or metastatic setting.

Important Safety Information
Neutropenia
•   Monitor complete blood counts prior to each dose,

and increase the frequency of monitoring in 
patients who develop Grade 3 or 4 cytopenias. 
Delay administration and reduce subsequent doses 
in patients who  experience febrile neutropenia or 
Grade 4 neutropenia lasting longer than 7 days

•   Severe neutropenia (ANC <500/mm3) lasting more 
than 1 week occurred in 12% (62/503) of patients. 
Patients with elevated liver enzymes >3 × ULN and 
bilirubin >1.5 × ULN experienced a higher incidence 
of Grade 4 neutropenia and febrile neutropenia than 
patients with normal levels

•   Grade 3 and Grade 4 neutropenia occurred in 28% and 
29%, respectively, of patients who received Halaven. 
Febrile neutropenia occurred in 5% of patients and 
two patients (0.4%) died from complications  

Peripheral Neuropathy
•   Patients should be monitored closely for signs of 

peripheral motor and sensory neuropathy  
•   Grade 3 peripheral neuropathy occurred in 8% 

of patients, and Grade 4 in 0.4% of patients who 
received Halaven. Delay administration of Halaven 
until resolution to Grade 2 or less

•   Neuropathy lasting more than 1 year occurred 
in 5% of patients. Twenty-two percent of patients 
developed a new or worsening neuropathy that had 

not recovered within a median follow-up duration 
of 269 days (range 25-662 days)  

Pregnancy Category D 
•   Halaven is expected to cause fetal harm when 

administered to a pregnant woman and patients 
should be advised of these risks 

QT Prolongation
•   In an uncontrolled ECG study in 26 patients, QT 

prolongation was observed on Day 8, independent 
of eribulin concentration, with no prolongation on 
Day 1. ECG monitoring is recommended for patients 
with congestive heart failure; bradyarrhythmias; 
concomitant use of drugs that prolong QT interval, 
including Class Ia and III antiarrhythmics; and 
electrolyte abnormalities  

•   Correct hypokalemia or hypomagnesemia prior 
to initiating Halaven and monitor electrolytes 
periodically during therapy. Avoid in patients with 
congenital long QT syndrome

Hepatic and Renal Impairment 
•   For patients with mild (Child-Pugh A) or moderate 

(Child-Pugh B) hepatic and/or moderate (CrCl 30-
50 mL/min) renal impairment, a reduction in starting 
dose is recommended
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received ≥2 prior chemotherapeutic regimens 
for metastatic disease and demonstrated 
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HALAVEN® (eribulin mesylate) Injection BRIEF SUMMARY – See package insert for full prescribing information.
2.2 Dose Modification 
Assess for peripheral neuropathy and obtain complete blood cell counts prior to each dose.
Recommended dose delays
•	 Do not administer HALAVEN on Day 1 or Day 8 for any of the following:

 – ANC <1,000/mm3

 – Platelets <75,000/mm3

 – Grade 3 or 4 non-hematological toxicities.
•	 The Day 8 dose may be delayed for a maximum of 1 week.

 – If toxicities do not resolve or improve to ≤ Grade 2 severity by Day 15, omit the dose. 
 – If toxicities resolve or improve to ≤ Grade 2 severity by Day 15, administer HALAVEN at a reduced dose and initiate 

the next cycle no sooner than 2 weeks later.
Recommended dose reductions
•	 If a dose has been delayed for toxicity and toxicities have recovered to Grade 2 severity or less, resume HALAVEN at a 

reduced dose as set out in Table 1.
•	 Do not re-escalate HALAVEN dose after it has been reduced.
Table 1 Recommended Dose Reductions

Event Description Recommended 
HALAVEN Dose 

Permanently reduce the 1.4 mg/m2 HALAVEN dose for any of the following:

1.1 mg/m2

ANC <500/mm3 for >7 days 
ANC <1,000 /mm3 with fever or infection
Platelets <25,000/mm3

Platelets <50,000/mm3 requiring transfusion
Non-hematologic Grade 3 or 4 toxicities 
Omission or delay of Day 8 HALAVEN dose in previous cycle for toxicity
Occurrence of any event requiring permanent dose reduction while receiving 1.1 mg/m2 0.7 mg/m2

Occurrence of any event requiring permanent dose reduction while receiving 0.7 mg/m2 Discontinue HALAVEN 
ANC = absolute neutrophil count. 
Toxicities graded in accordance with National Cancer Institute (NCI) Common Terminology Criteria for Adverse Events (CTCAE) version 3.0. 
5 WARNINGS AND PRECAUTIONS
5.1 Neutropenia 
Severe neutropenia (ANC <500/mm3) lasting more than one week occurred in 12% (62/503) of patients in Study 1, leading to 
discontinuation in <1% of patients. Patients with alanine aminotransferase or aspartate aminotransferase >3 × ULN (upper limit of 
normal) experienced a higher incidence of Grade 4 neutropenia and febrile neutropenia than patients with normal aminotransferase 
levels. Patients with bilirubin >1.5 × ULN also had a higher incidence of Grade 4 neutropenia and febrile neutropenia.
Monitor complete blood counts prior to each dose; increase the frequency of monitoring in patients who develop Grade 3 or 4 cytopenias. 
Delay administration of HALAVEN and reduce subsequent doses in patients who experience febrile neutropenia or Grade 4 neutropenia 
lasting longer than 7 days. Clinical studies of HALAVEN did not include patients with baseline neutrophil counts below 1,500/mm3.
5.2 Peripheral Neuropathy 
Grade 3 peripheral neuropathy occurred in 8% (40/503) of patients, and Grade 4 in 0.4% (2/503) of patients in Study 1. Peripheral 
neuropathy was the most common toxicity leading to discontinuation of HALAVEN (5% of patients; 24/503). Neuropathy lasting 
more than one year occurred in 5% (26/503) of patients. Twenty-two percent (109/503) of patients developed a new or worsening 
neuropathy that had not recovered within a median follow-up duration of 269 days (range 25-662 days). Monitor patients closely for 
signs of peripheral motor and sensory neuropathy. Withhold HALAVEN in patients who experience Grade 3 or 4 peripheral neuropathy 
until resolution to Grade 2 or less.
5.3  Embryo-Fetal Toxicity
There are no adequate and well-controlled studies of HALAVEN in pregnant women. HALAVEN is a microtubule inhibitor; therefore, 
it is expected to cause fetal harm when administered to a pregnant woman. Embryo-fetal toxicity and teratogenicity occurred in rats 
that received eribulin mesylate at approximately half of the recommended human dose based on body surface area. If this drug is used 
during pregnancy, or if a patient becomes pregnant while taking this drug, she should be apprised of the potential hazard to the fetus.
5.4 QT Prolongation
In an uncontrolled open-label ECG study in 26 patients, QT prolongation was observed on Day 8, independent of eribulin concentration, 
with no QT prolongation observed on Day 1. ECG monitoring is recommended if therapy is initiated in patients with congestive 
heart failure, bradyarrhythmias, drugs known to prolong the QT interval, including Class Ia and III antiarrhythmics, and electrolyte 
abnormalities. Correct hypokalemia or hypomagnesemia prior to initiating HALAVEN and monitor these electrolytes periodically 
during therapy. Avoid HALAVEN in patients with congenital long QT syndrome. 
6 ADVERSE REACTIONS
The following adverse reactions are discussed in detail in other sections of the labeling:
•		Neutropenia					•		Peripheral	neuropathy					•		QT	interval	prolongation
The most common adverse reactions (≥25%) reported in patients receiving HALAVEN were neutropenia, anemia, asthenia/fatigue, 
alopecia, peripheral neuropathy, nausea, and constipation. The most common serious adverse reactions reported in patients receiving 
HALAVEN were febrile neutropenia (4%) and neutropenia (2%). The most common adverse reaction resulting in discontinuation of 
HALAVEN was peripheral neuropathy (5%). 
Because clinical trials are conducted under widely varying conditions, the adverse reaction rates observed in the clinical trials of a drug 
cannot be directly compared to rates in other clinical trials and may not reflect the rates observed in clinical practice. 
In clinical trials, HALAVEN has been administered to 1,222 patients with multiple tumor types, including 240 patients exposed to 
HALAVEN for 6 months or longer. The majority of the 1,222 patients were women (82%) with a median age of 58 years (range: 26 to 
91 years). The racial and ethnic distribution was Caucasian (83%), Black (5%), Asian (2%), and other (5%).
The adverse reactions described in Table 2 were identified in 750 patients treated in Study 1. In Study 1, patients were randomized (2:1) 
to receive either HALAVEN (1.4 mg/m2 on Days 1 and 8 of a 21-day cycle) or single agent treatment chosen by their physician (control 
group). A total of 503 patients received HALAVEN, and 247 patients in the control group received therapy consisting of chemotherapy 
[total 97% (anthracyclines 10%, capecitabine 18%, gemcitabine 19%, taxanes 15%, vinorelbine 25%, other chemotherapies 10%)] 
or hormonal therapy (3%). The median duration of exposure was 118 days for patients receiving HALAVEN and 63 days for patients 
receiving control therapy. Table 2 reports the most common adverse reactions occurring in at least 10% of patients in either group.
Table 2  Adverse Reactions with a Per-Patient Incidence of at Least 10% in Study 1 

MedDRA ver 10.0 HALAVEN (n=503) Control Group (n=247)
All Grades ≥ Grade 3 All Grades ≥ Grade 3

Blood and Lymphatic System Disordersa 
Neutropenia 82% 57% 53% 23%
Anemia 58%  2% 55%  4%
Nervous system disorders
Peripheral neuropathyb 35%  8% 16%  2%
Headache 19% <1% 12% <1%
General disorders and administrative site conditions
Asthenia/Fatigue 54% 10% 40% 11%
Mucosal inflammation  9%  1% 10%  2%
Pyrexia 21% <1% 13% <1%
Gastrointestinal disorders
Constipation 25%  1% 21%  1%
Diarrhea 18%  0 18%  0
Nausea 35%  1% 28%  3%
Vomiting 18%  1% 18%  1%
Musculoskeletal and connective tissue disorders
Arthralgia/Myalgia 22% <1% 12%  1%
Back pain 16%  1%  7%  2%
Bone pain 12%  2%  9%  2%
Pain in extremity 11%  1% 10%  1%
Investigations
Weight decreased 21%  1% 14% <1%
Metabolism and nutrition disorders
Anorexia 20%  1% 13%  1%
Respiratory, thoracic, and mediastinal disorders
Cough 14%  0  9%  0
Dyspnea 16%  4%  13%  4%
Skin and subcutaneous tissue disorders
Alopecia 45%  NAc  10%  NAc

Table 2 (cont'd)
MedDRA ver 10.0 HALAVEN (n=503) Control Group (n=247)

All Grades ≥ Grade 3 All Grades ≥ Grade 3
Infections and Infestations
Urinary Tract Infection 10% 1% 5% 0

aBased upon laboratory data.
b Includes neuropathy peripheral, neuropathy, peripheral motor neuropathy, polyneuropathy, peripheral sensory neuropathy, and paraesthesia.
cNot applicable; (grading system does not specify > Grade 2 for alopecia).
Cytopenias: Grade 3 neutropenia occurred in 28% (143/503) of patients who received HALAVEN in Study 1, and 29% (144/503) 
of patients experienced Grade 4 neutropenia. Febrile neutropenia occurred in 5% (23/503) of patients; two patients (0.4%) died 
from complications of febrile neutropenia. Dose reduction due to neutropenia was required in 12% (62/503) of patients and 
discontinuation was required in <1% of patients. The mean time to nadir was 13 days and the mean time to recovery from severe 
neutropenia (<500/mm3) was 8 days. Grade 3 or greater thrombocytopenia occurred in 1% (7/503) of patients. G-CSF (granulocyte 
colony-stimulating factor) or GM-CSF (granulocyte–macrophage colony-stimulating factor) was used in 19% of patients who 
received HALAVEN. 
Peripheral Neuropathy: In Study 1, 17% of enrolled patients had Grade 1 peripheral neuropathy and 3% of patients had Grade 2 
peripheral neuropathy at baseline. Dose reduction due to peripheral neuropathy was required by 3% (14/503) of patients who received 
HALAVEN. Four percent (20/503) of patients experienced peripheral motor neuropathy of any grade and 2% (8/503) of patients 
developed Grade 3 peripheral motor neuropathy.
Liver Function Test Abnormalities: Among patients with Grade 0 or 1 ALT levels at baseline, 18% of HALAVEN-treated patients 
experienced Grade 2 or greater ALT elevation. One HALAVEN-treated patient without documented liver metastases had concomitant 
Grade 2 elevations in bilirubin and ALT; these abnormalities resolved and did not recur with re-exposure to HALAVEN.
Less Common Adverse Reactions: The following additional adverse reactions were reported in ≥5% to <10% of the HALAVEN- 
treated group: 
•	 Eye Disorders: increased lacrimation
•	 Gastrointestinal Disorders: dyspepsia, abdominal pain, stomatitis, dry mouth
•	 General Disorders and Administration Site Conditions: peripheral edema
•	 Infections and Infestations: upper respiratory tract infection
•	 Metabolism and Nutrition Disorders: hypokalemia
•	 Musculoskeletal and Connective Tissue Disorders: muscle spasms, muscular weakness
•	 Nervous System Disorders: dysgeusia, dizziness
•	 Psychiatric Disorders: insomnia, depression
•	 Skin and Subcutaneous Tissue Disorders: rash
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy Category D
There are no adequate and well-controlled studies with HALAVEN in pregnant women. HALAVEN is a microtubule inhibitor; therefore, 
it is expected to cause fetal harm when administered to a pregnant woman. Embryo-fetal toxicity and teratogenicity occurred in rats 
that received eribulin mesylate at approximately half of the recommended human dose based on body surface area. If this drug is 
used during pregnancy, or if the patient becomes pregnant while taking this drug, the patient should be apprised of the potential 
hazard to the fetus. 
In a developmental toxicity study, pregnant rats received intravenous infusion of eribulin mesylate during organogenesis (Gestation 
Days 8, 10, and 12) at doses approximately 0.04, 0.13, 0.43 and 0.64 times the recommended human dose, based on body surface 
area (mg/m2). Increased abortion and severe external or soft tissue malformations were observed in offspring at doses 0.64 times the 
recommended human dose based on body surface area (mg/m2), including the absence of a lower jaw, tongue, stomach and spleen. 
Increased embryo-fetal death/resorption, reduced fetal weights, and minor skeletal anomalies consistent with developmental delay 
were also reported at or above doses of 0.43 times the recommended human dose. 
Maternal toxicity of eribulin mesylate was reported in rats at or above doses of 0.43 times the recommended human dose (mg/m²), 
and included enlarged spleen, reduced maternal weight gain and decreased food consumption.
8.3 Nursing Mothers
It is not known whether HALAVEN is excreted into human milk. No studies in humans or animals were conducted to determine if 
HALAVEN is excreted into milk. Because many drugs are excreted into human milk and because of the potential for serious adverse 
reactions in human milk fed infants from HALAVEN, a decision should be made whether to discontinue nursing or to discontinue 
HALAVEN taking into account the importance of the drug to the mother. 
8.4 Pediatric Use
The safety and effectiveness of HALAVEN in pediatric patients below the age of 18 years have not been established.
8.6 Hepatic Impairment
Administration of HALAVEN at a dose of 1.1 mg/m2 to patients with mild hepatic impairment and 0.7 mg/m2 to patients with moderate 
hepatic impairment resulted in similar exposure to eribulin as a dose of 1.4 mg/m2 to patients with normal hepatic function. Therefore, 
a lower starting dose of 1.1 mg/m2 is recommended for patients with mild hepatic impairment (Child-Pugh A) and of 0.7 mg/m2 is 
recommended for patients with moderate hepatic impairment (Child-Pugh B). HALAVEN was not studied in patients with severe hepatic 
impairment (Child-Pugh C). 
8.7 Renal Impairment
For patients with moderate renal impairment (CrCl 30-50 mL/min), the geometric mean dose-normalized systemic exposure increased 
2-fold compared to patients with normal renal function. A lower starting dose of 1.1 mg/m2 is recommended for patients with moderate 
renal impairment. The safety of HALAVEN was not studied in patients with severe renal impairment (CrCl <30 mL/min). 
10 OVERDOSAGE 
Overdosage of HALAVEN has been reported at approximately 4 times the recommended dose, which resulted in Grade 3 neutropenia 
lasting seven days and a Grade 3 hypersensitivity reaction lasting one day. 
There is no known antidote for HALAVEN overdose.
12 CLINICAL PHARMACOLOGY
12.3 Pharmacokinetics
Specific Populations
Hepatic Impairment
A study evaluated the PK of eribulin in patients with mild (Child-Pugh A; n=7) and moderate (Child-Pugh B; n=5) hepatic impairment. 
Compared to patients with normal hepatic function (n=6), eribulin exposure increased 1.8-fold and 2.5-fold in patients with mild 
and moderate hepatic impairment, respectively. Administration of HALAVEN at a dose of 1.1 mg/m2 to patients with mild hepatic 
impairment and 0.7 mg/m2 to patients with moderate hepatic impairment resulted in similar exposure to eribulin as a dose of  
1.4 mg/m2 to patients with normal hepatic function. 
Renal Impairment
No formal PK trials were conducted with HALAVEN in patients with renal impairment. Available data suggests that geometric 
mean dose-normalized systemic exposure is similar for patients with mild renal impairment (CrCl 50-80 mL/min) relative to patients 
with normal renal function. However, for patients with moderate renal impairment (CrCl 30-50 mL/min), the geometric mean dose-
normalized systemic exposure increased 2-fold compared to patients with normal renal function. 
12.6 Cardiac Electrophysiology
The effect of HALAVEN on the QTc interval was assessed in an open-label, uncontrolled, multicenter, single-arm dedicated QT 
trial. A total of 26 patients with solid tumors received 1.4 mg/m2 of HALAVEN on Days 1 and 8 of a 21-day cycle. A delayed QTc 
prolongation was observed on Day 8, with no prolongation observed on Day 1. The maximum mean QTcF change from baseline (95% 
upper confidence interval) was 11.4 (19.5) ms.
13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, mutagenesis, impairment of fertility
Carcinogenicity studies have not been conducted with eribulin mesylate. 
Eribulin mesylate was not mutagenic in in vitro bacterial reverse mutation assays (Ames test). Eribulin mesylate was positive in mouse 
lymphoma mutagenesis assays, and was clastogenic in an in vivo rat bone marrow micronucleus assay. 
The effects of HALAVEN on human fertility are unknown. Fertility studies have not been conducted with eribulin mesylate in 
humans or animals. However, nonclinical findings in repeated-dose dog and rat toxicology studies suggest that male fertility may be 
compromised by treatment with eribulin mesylate. Rats exhibited testicular toxicity (hypocellularity of seminiferous epithelium with 
hypospermia/aspermia) following dosing with eribulin mesylate at or above 0.43 times the recommended human dose (mg/m2) given 
once weekly for 3 weeks, or at or above 0.21 times the recommended human dose (mg/m2) given once weekly for 3 out of 5 weeks, 
repeated for 6 cycles. Testicular toxicity was also observed in dogs given 0.64 times the recommended human dose (mg/m2) weekly 
for 3 out of 5 weeks, repeated for 6 cycles. 
17 PATIENT COUNSELING INFORMATION
See FDA-Approved Patient Labeling
•	 Advise patients to contact their health care provider for a fever of 100.5°F or greater or other signs or symptoms of infection 

such as chills, cough, or burning or pain on urination.
•	 Advise women of childbearing potential to avoid pregnancy and to use effective contraception during treatment with HALAVEN.
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

HALAVEN® is a registered trademark used by Eisai Inc. under license from  Eisai R&D Management Co., Ltd.
© 2012 Eisai Inc. All rights reserved. Printed in USA / March 2012   ERI 346  

ERIBPUS-4306_M04_A_SIZE_Brief_Summary.indd   1 3/28/12   3:08 PM



Integrated Delivery Networks

The American Journal of Managed Care   •   December 2012   •   Volume 18, Special Issue 5

SP231

work and senior investigator and chief 
scientist at the Kaiser Permanente 
Center for Health Research in Port-
land, Oregon. Integration might take 
place vertically, across different levels 
of care, or horizontally, such as occurs 
with hospital mergers.1

In practice, an IDN might coordi-
nate and standardize clinical care, 
disease management, financial man-
agement, and human resources across 
all of its providers and facilities. Some 
IDNs develop and employ patient care 
strategies with the end goals of cost-
effective improvements in health out-
comes, quality of care, and efficiency.1 
Evidence demonstrates that patient 
care strategies are more likely to be 
used by IDNs than solo practitioners.1

According to the 2012-2013 Natio- 
nal Committee for Quality Assurance 
(NCQA) private health insurance plan 
rankings, half of the nation’s top 10 
ranked plans (N = 474) are IDNs that 
provide insurance and employ the doc-
tors who serve their clients.5,6 The rank-
ings are published in the November 
2012 issue of Consumer Reports, which 
states,“Unlike traditional, independent 
fee-for-service doctors and hospitals that 
make money by doing as many treat-
ments and procedures as possible, 
whether needed or not, integrated plans 
prosper by keeping their customers 
healthy and avoiding wasteful care.”6

notoriously high. Hence, strategies to 
promote their cost-effective use have 
become key elements of cost-reduction 
efforts (Figure 1).11

In the 2012 market intelligence report, 
Academic Cancer Centers: Trends Impact-
ing Key Account Management, Inside On-
cology, LLC, predicted that by 2016, the 
majority of patients with cancer will be 
treated at IDNs and cancer institutions 
(Figure 2).12 Factors contributing to this 
trend include Medicare reimbursement 
rate reductions for community practi- 
ces, loosened 340B drug pricing quali-
fication criteria, and pressure to meet 
new quality and performance require-
ments of the Centers for Medicare & 
Medicaid Services (CMS).13 “CMS has 
put in quality programs that are really 
stimulating and motivating people to 
become more aware of quality of care 
and integrating care,” stated David Guy, 
managing partner of Inside Oncology.

delivering Integrated Cancer Care
Well-established cancer centers have 
been delivering integrated cancer care 
for years. Most of them offer patient care 
teams comprising a range of specialists, 
as well as a breadth of services at a single 
location. In this setting, however, care is 
generally limited to the cancer episode, 
not pre-diagnosis or post-treatment. 
Primary care of survivors commonly re-
verts back to a primary care physician 
who is not affiliated with the cancer 
care center. Albeit, many cancer centers 
have begun to take a more proactive role 

Why Integrate Cancer Care?
In the United States, substandard, het-
erogeneous, and excessive cancer care 
adversely affects a number of important 
short- and long-term outcomes includ-

ing survival, quality of life, and cost.7,8 
The complex and multidisciplinary 
nature of cancer care makes it prone 
to system failures, such as inadequate 
hand-offs, poor communication, and 
lack of accountability between provid-
ers.9,10 Additionally, the cost of cancer 
treatments—especially medical oncol-
ogy and specialty pharmacy drugs—is 

in survivor care as its importance has 
gained recognition.8,14

Perhaps the truest form of integrated 
cancer care is the type delivered by the 
large full-service IDNs at the top of the 
NCQA rankings. These institutions of-
fer care that extends beyond cancer di-
agnosis and treatment to targeted de-
tection, prevention, and survivorship 
care.5,15 This version of integrated care 
is in accordance with the Commis-
sion on Cancer’s (COC’s) Cancer Program 
Standards 2012: Ensuring Patient-Centered 
Care, which mandates care throughout 
the cancer continuum, from preven-
tion through end-of-life care or survi-
vorship.8 Cancer centers may provide 
prevention and screening services, but 
often these services are offered at the 
community level and not targeted to 
specific patients. These stand-alone in-
terventions, while beneficial, may not 
be as effective overall as those deliv-
ered as part of an organized program 
integrated into comprehensive long-
term patient encounters.16

In other models of integrated care 
delivery, community oncologists are 

banding togeth-
er into state-
wide or regional 
conglomerates 
such as the Re-
gional Cancer 
Care Associates 
(RCCA) of New 
Jersey, formed 
in January 2012. 

The complex and 
multidisciplinary 
nature of cancer 

care makes it prone 
to system failures, 

such as inadequate 
hand-offs, poor 
communication, 

and lack of 
accountability 

between providers.

Integrating Cancer Care
(continued from cover)

Figure 1. Total Medical and Pharmacy Costs (per Patient per Month) for Patients With or Without Cancer

Costs tabulated from a commercial population of 14 million patients in 2007 and trended to 2009 using the Milliman Medical Index.
CLL indicates chronic lymphocytic leukemia.
Source: Reprinted with permission from Kolodziej M, Hoverman R, Garey JS, et al. Benchmarks for value in cancer care: an analysis of a large commercial population. J Oncol Pract. 2011;7:301-306.
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uninsured patients, and more.
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makes it easy with all-in-one convenience providing 
simplicity, efficiency, and better access for you, your 
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Links to information about the ever-changing landscape 
of  healthcare reform, guideline requirements, Medicare, 
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access are one click away: 
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and click “submit.”
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recognized as essential to good can-
cer care by performance monitoring 
groups like the COC.8 Proponents of 
healthcare systems that integrate care 
throughout a cancer patient’s life jour-
ney talk about the benefits of team 
care, quick response, accountability, re-
search integration, and systematic im-
plementation of medical evidence, as 
well as the facilitation of screening and 
early detection programs.17 Ultimately, 
the benefits of integration should im-
prove survival outcomes for patients. 
Cancer care delivery organizations are 
beginning to look beyond surrogate 
quality indicators to primary health 
outcomes. Kaiser Permanente’s most 
recently reported 5-year cancer sur-

vival rates were 
higher than the 
national aver-
age—in some 
cases 10% high-
er—for nearly 
every disease 
state (see Figure 
3 for melanoma 
survival rates).18

“It is not just 
that we have great oncologists, but 
also because we do a lot of screening, 
prevention, and proactive patient sup-
port,” said Joanne Schottinger, MD, as-
sistant medical director for Quality at 
Kaiser Permanente in Southern Cali-
fornia. “Our patients are with us an av-
erage of 17 years; these people do well 
not only because they saw us as a can-
cer patient, but also because of the care 
they received outside of that phase. 
Everything else that needs to be done 
is being supported. It is an integrated 
network that leads to results like that.”

With a heavy focus on early detec-
tion, Kaiser Permanente has set an 
organizational goal of having the low-
est number of stage 3 and 4 cancers in 
the country. Its fully integrated EMR 
system was customized to fit its oncol-
ogy needs and features tools that make 
every single patient visit, for any pur-
pose, an opportunity to deliver clinical 
prevention services or to schedule a 
screening. Through its organized co-
lon-cancer screening program, which 
includes mailed fecal screening kits, 
the number of colon cancers detected 
at the treatable stages of 0 or 1 has im-
proved to 41%, which is a 28% increase. 
Likewise, the number of late-stage co-
lon cancers detected has decreased by 
32% to just 13%. This work extends to 
other cancers as well (eg, breast and 
cervical), in which similar results have 
been garnered. According to Dr Schot-
tinger, they also attribute positive out-
comes to robust prevention programs 
that focus on smoking cessation, alco-
hol use reduction, and overall wellness.
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Joanne Schottinger, MD

According to RCCA president Andrew 
Pecora, MD, by the end of 2012, the 
group will provide care for about half 
of patients newly diagnosed with can-
cer in the state of New Jersey. Among 
the initiatives being implemented by 
the group are cost-conscious proto-
cols, networkwide integration of elec-
tronic medical record (EMR) systems, 
real-time overall and progression-free 
survival tracking software, and survi-
vorship care planning in collaboration 
with local primary care physicians. “If 
I was to do this as a single doctor in 
my individual practice, it might be in-
teresting; if we are doing it in an entire 
state…we will move the needle,” said 
Dr Pecora.

In another model aimed at com-
munity oncology, McKesson Specialty 
Health offers tools to support delivery 
of integrated cancer care by practices 

belonging to The 
US Oncology 
Network, which 
is one of the 
nation’s larg-
est networks 
of community-
based oncol-
ogy physicians. 
“For more than 
15 years our af-

filiated practices have been pulling to-
gether resources our patients need into 
a single building in the community set-
ting,” said Matt Brow, vice president of 
public policy and reimbursement strat-
egy for McKesson Specialty Health. 
Brow said it is important to distinguish 
this type of quality- and value-driven 
initiative by oncologists from the trend 
of hospital systems buying up every-
thing in their vicinity. For radiation 

oncologist Gregory Patton, MD, prac-
tice president, Compass Oncology in 
Portland, Oregon, being part of The US 
Oncology Network has been beneficial 
in terms of the resources and skilled 
professionals it offers. “The strength of 
The Network is that its leadership and 
initiatives evolve from the practices,” 
he commented.

J. Russell Hoverman, MD, PhD, medi-
cal director of managed care for The US 
Oncology Net-
work, discussed 
the challenges 
of delivering 
truly integrated 
care in the com-
munity setting. 
“We have a lot 
of things in our 
network that 
would fit into 
IDN but they 
are not all in the same place,” said Dr 
Hoverman. Moving forward toward in-
tegration that is more complete will re-
quire cooperation with groups outside 
of their network, platforms for com-
munication, incentives, and perhaps, 
payment change. “We are continuously 
looking at models in which we could 
do all this; I think we all agree this is 
the direction we need to head.” He also 
discussed how he would like to form 
long-term relationships with payers, 
rather than 1- or 2-year relationships, 
so they can collaboratively learn from 
and build on existing pathways and in-
tegrated care processes.

Benefits of Integration
Well-designed, integrated cancer care 
systems are positioned to provide the 
types of services increasingly being 

Through their EMR systems, IDNs 
share standardized point-of-care de-
cision support, protocols, and patient 
information among all healthcare per-
sonnel within a network. “Being within 
an organized IDN offers opportunity 
for better care for patients and better 
communication through EMRs. These 
systems are organized so that provid-
ers can manage cases together,” said 
Guy. New health information technolo-
gies will allow organizations such as 
RCCA to share patient electronic health 
information across multiple disparate 
EMR platforms, avoiding the need for 
groups who have already made an in-
vestment in an EMR system to make 
changes.

EMRs have contributed greatly to 
standardization of cancer care across 
large provider networks through in-
corporation of continuously updated 
evidence-based treatment pathways. 
The US Oncology Network, a pioneer in 
this area, has published studies docu-
menting maintained outcomes with 
improved practice standardization and 
reduced costs through the use of cost-
conscious pathways that are dissemi-
nated networkwide via their proprie-
tary electronic health record system.19,20

IDNs that use EMRs in conjunction 
with a team-based approach have also 

J. Russell Hoverman, 
MD, PhD

Growing evidence 
suggests that 
consolidation 
of healthcare 
providers and 
hospitals in a 
market opens 
the door for the 
resulting health 
system to charge 
payers more for 
their services and 
reduces market 
pressure to provide 
patients with 
value-based, high-
quality care.

Matt Brow

Figure 2. site of Cancer Care, actual and Projected, 2006-2015

Site-of-care data from 2006 to 2010 sourced from the 2011 Drug Trend Report: The Express Scripts Research & 
New Solutions Lab. Projected site-of-care data from 2011 to 2015 generated by Inside Oncology, LLC.
IDN indicates integrated delivery network.
Source: Reprinted with permission from Inside Oncology. Academic Cancer Centers: Trends Impacting Key 
Account Management; 2012. http://www.insideonc.com. Accessed October 10, 2012.
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been able to enhance quality assur-
ance and reduce chemotherapy-relat-
ed error rates. Oncology pharmacists at 
Kaiser Permanente who monitor and 
manage patient safety have prevented 
99.7% of patients with poor renal func-
tion from getting worse and 95.9% of 
patients on chemotherapy from devel-
oping anemia.

Furthermore, EMRs have advanced 
the power of clinical research pro-
grams within the IDNs. Dr Hornbrook 
explained that the benefits have been 
tremendous in terms of increases 
in the availability, accessibility, and 
amount of data, as well as reduced 
workload (eg, chart abstractions). “We 
can do translational research out of 
(our EMRs),” said Dr Schottinger. “That 
is really an exciting part for us…we 
get to look at how real people are re-
sponding to these regimens in the real 
world and build in the support that 
they need.” IDNs are capable of rapidly 
disseminating and deploying not only 
their own research-based safety re-
sponses, but also any externally issued 
medication or device safety alerts.

Nonetheless, not all efforts at inte-
grated health delivery are going to be 
effective. As discussed in a recent re-
port by the US Government Account-
ability Office, the delivery of high-
quality care must be the mission at the 
outset.1 At this point, clear documenta-
tion associating cost and quality out-
comes with IDN-provided care is not 
available.21 The variations in the extent 
of clinical and financial integration of 
existing IDNs make evaluation, com-
parison, and meta-analyses difficult. 

tivations for integration may be geared 
toward increasing volume and revenue, 
not cost containment or quality im-
provement.13,21 Evidence suggests that 
consolidation motivated by reasons 
other than efficiency will not garner 
efficiency.21 EBO

Funding Source: None.
Author Disclosure: The author reports re-
ceiving payment for involvement in the 
preparation of this manuscript with no 
associated conflicts of interest. 
Authorship Information: Concept and de-
sign; drafting of the manuscript; critical 
revision of the manuscript for impor-
tant intellectual content; administra-
tive, technical, or logistic support; and 
supervision. 

References
1. United States Government Accountability Of-

fice. Health care delivery: features of integrated 

systems support patient care strategies and ac-

cess to care, but systems face challenges. GAO-11-

49. http://www.gao.gov/products/GAO-11-49. 

Published 2010. Accessed October 10, 2012.

2. Bach P. How many doctors does it take to 

treat a patient? The Wall Street Journal. June 21, 

2007:A17.

3. Kelley R. Where can $700 billion in waste be 

cut annually from the US healthcare system? 

Thomson Reuters; 2009.

4. Enthoven AC. Integrated delivery systems: 

the cure for fragmentation. Am J Manag Care. 

2009;15(10 suppl):S284-S290.

5. National Commission for Quality Assurance. 

NCQA’s health insurance plan rankings 2012-

2013: private plan details. http://www.ncqa 

.org/Portals/0/Report%20Cards/Rankings/

hpr2012privatedet.pdf. Published September 20, 

2012. Accessed October 10, 2012.

6. Health Insurance. Consumer Reports. Novem-

ber 2012:40-49.

7. Hewitt ME, Simone JV; National Cancer 

Policy Board (US). Ensuring Quality Cancer Care. 

Washington, DC: National Academies Press; 

1999. http://search.ebscohost.com/login.aspx

?direct=true&scope=site&db=nlebk&db=nlabk&

AN=14721. Accessed October 5, 2012.

8. Commission on Cancer. Cancer program stan-

dards 2012: ensuring patient-centered care v1.0. 

American College of Surgeons. http://www 

.facs.org/cancer/coc/standards.html. Published 

2012. Accessed October 10, 2012.

9. Clauser SB, Wagner EH, Aiello Bowles EJ, 

Tuzzio L, Greene SM. Improving modern cancer 

care through information technology. Am J Prev 
Med. 2011;40(5 suppl 2):S198-S207.

10. Bickell NA, LePar F, Wang JJ, Leventhal H. 

Lost opportunities: physicians’ reasons and dis-

parities in breast cancer treatment. J Clin Oncol. 
2007;25(18):2516-2521.

11. Kolodziej M, Hoverman JR, Garey JS, et al. 

Benchmarks for value in cancer care: an analysis 

of a large commercial population. J Oncol Pract. 
2011;7(5):301-306.

12. Inside Oncology. Academic cancer centers: 

trends impacting key account management; 

“The field is still in its infancy in terms 
of measuring what integrated care is, 
what it should be, and what expecta-
tions should be,” said Dr Hoverman.

Growing evidence suggests that 
consolidation of healthcare providers 
and hospitals in a market opens the 
door for the resulting health system to 
charge payers more for their services 
and reduces market pressure to pro-
vide patients with value-based, high-
quality care.21-23 “When cancer doc-
tors are employed by hospitals, costs 
go up in spades,” said Brow. He based 
this statement on reports prepared by 
healthcare consulting firms Avalere 
Health and Milliman that analyze 
site-of-service–related costs of cancer 
care.24,25 “The bigger a health system 
gets, the more leverage it has against 
the payer, the more indispensable it is 
to the payer,” said Brow.

Hospital systems argue that the 
higher reimbursement rates they re-
ceive for delivering chemotherapy are 
offset by other services they provide 
that are not available at private oncol-
ogy practices and by the fact that they 
are required to care for larger num-
bers of uninsured and underinsured 
patients. On the other hand, said Guy, 
the current fee-for-service model also 
incentivizes community oncologists to 
use the most expensive drugs to maxi-
mize reimbursement.

A 2010 report by AcademyHealth 
cited some of the potential clinical 
benefits and elimination of duplicate 
services that can result from integrat-
ing services for patients within a single 
organization.21 Nonetheless, some mo-

2012. http://www.insideonc.com. Accessed 

October 10, 2012.

13. Association of Community Cancer Centers. 

Cancer care trends in community cancer centers: 

a survey of ACCC membership 2012. Published 

2012.

14. Hewitt ME, Greenfield S, Stovall E; National 

Cancer Policy Board (US). Committee on Cancer 

Survivorship: Improving Care and Quality of Life. 

From Cancer Patient to Cancer Survivor: Lost in 
Transition. Washington, DC: National Academies 

Press; 2006.

15. National Commission for Quality Assurance.  

The state of health care quality 2011. http://

www.ncqa.org/Portals/0/Publications/ 

Resource%20Library/SOHC/SOHC%202011-v2-

web_2.22.12.pdf. Published 2011. Accessed 

October 10, 2012.

16. Levin TR, Jamieson L, Burley DA, Reyes J, 

Oehrli M, Caldwell C. Organized colorectal cancer 

screening in integrated health care systems. 

Epidemiol Rev. 2011;33(1):101-110.

17. Dalton WS, Sullivan DM, Yeatman TJ, Fenster-

macher DA. The 2010 Health Care Reform Act: a 

potential opportunity to advance cancer research 

by taking cancer personally. Clin Cancer Res. 

2010;16(24):5987-5996.

18. National Cancer Institute. Surveillance Epide-

miology and End Results. www.seer.cancer.gov. 

Accessed October 10, 2012.

19. Neubauer MA, Hoverman JR, Kolodziej M, et 

al. Cost effectiveness of evidence-based treat-

ment guidelines for the treatment of non-small-

cell lung cancer in the community setting. J Oncol 
Pract. 2010;6(1):12-18.

20. Hoverman JR, Cartwright TH, Patt DA, et al. 

Pathways, outcomes, and costs in colon cancer: 

retrospective evaluations in two distinct data-

bases. J Oncol Pract. 2011;7(3 suppl):52s-59s.

21. AcademyHealth. Research insights: integra-

tion, concentration, and competition in the pro-

vider marketplace. http://www.academyhealth 

.org/files/publications/AH_R_Integration%20

FINAL2.pdf. Published 2010. Accessed October 

10, 2012.

22. Alexander A, Garloch K, Neff J. Prices soar 

as hospitals dominate cancer market. Charlotte 
Observer, September 24, 2012. http://www 

.charlotteobserver.com/hospitals. 

23. Jameson M. As hospitals take over doctors’ 

practices, fees rise. Orlando Sentinel, September 

15, 2012. http://articles.orlandosentinel 

.com/2012-09-15/health/os-hospitals-buy-phy-

sicians-20120915_1_hospital-executives-hospital-

employee-physician-practices. 

24. Avalere Health. Total cost of cancer care by  

site of service: physician office vs outpatient 

hospital. Avalere Health; 2012. http://www 

.avalerehealth.net/news/2012-04-03_COA/

Cost_of_Care.pdf. Published 2012. Accessed 

October 10, 2012.

25. Finch K, Pyenson B. Milliman client report: 

site of service cost differences for Medicare pa-

tients receiving chemotherapy. http://www.com-

munityoncology.org/UserFiles/pdfs/milliman-

site-of-service-cost-differences-medicare-report.

pdf. Published 2011. Accessed October 10, 2012.

Figure 3. overall 5-year Melanoma survival rates of Patients With 
Melanoma Within the Kaiser Permanente southern California Health 
Plan Compared With us average (2002-2008)

100%

95%

90%

85%

 
99%

 
91%

KP survival 
rates

national average (sEEr) 
survival rate

SEER Survival & Stage
Survival can be calculated by different methods for different purposes. The survival statistics pre-
sented here are based on relative survival, which measures the survival of cancer patients compared 
with the general population to estimate the effect of cancer. The overall 5-year relative survival for 
2002-2008 from 18 SEER geographic areas was 91.2%. The 5-year relative survival by race and sex 
was 88.9% for white men, 93.4% for white women, 62.5% for black men, and 78.5% for black women 
(http://seer.cancer.gov/statfacts/html/melan.html#survival). 
KP indicates Kaiser Permeuante; SEER, Surveillance, Epidemiology and End Results. 
Source: Reprinted with permission from Kaiser Permanente. Letter from the CEO, George Halvorson. 
Celebrating cancer care successes at Kaiser Permanente. July 6, 2012.



Community Oncology

Oncologist Practice Consolidation Continues 
Driven by Changes in Reimbursement and Standards of Care,  
Independent Community Oncology Practices Continue to Dwindle
By Kurt Ullman

over the last few years there has 
been a marked decrease in the 
number of independent oncol-

ogy practices. The Practice Impact Report, 
a recently released study by the Com-
munity Oncology Alliance (COA), shows 
that 241 clinics have closed over a 4.5-
year time period ending in 2011.1

“The key driver of consolidation in 
oncology is financial strain,” said Da-
vid Eagle, MD, president of COA. “While 
there are some concerns about busi-
ness and professional changes, the key 
driver is almost purely financial. All of 
the others are secondary to payment is-
sues.”

Impact of Medicare Modernization act
The reimbursement changes began 
with the Medicare Modernization Act 
of 2003 (MMA). Congress moved pay-
ments from a profit margin above the 
average wholesale price to an average 
sales price. They hoped this would bet-
ter match payments with the services 
provided by oncologists. 

“The prob-
lem is that Con-
gress overdid it,” 
said Eagle. “The 
money they 
took away from 
chemotherapy 
and supportive 
drugs was more 
than they put 
toward infusion 

services. In addition, Medicare has been 
cutting payments for infusion services 
every year since MMA was implemen- 
ted.”

Payments for infusion services have 
declined by a total of 35% since 2004—a 
figure that rises to nearly 50% after fac-
toring in medical inflation. An analysis 
of oncology practice expenses by COA 
and Avalere Health showed Medicare 
payments covered only 57% of the cost 
of providing these services.2

“Over time, private payers have also 
begun migrating to the same system,” 
said Eagle. “That is one of the reasons 
that a law enacted in 2003 is just hitting 
its apex.”

Trend accelerating
COA’s latest Practice Impact Report sug-
gests the trend away from community 
practices may be accelerating. There 
was a 20% increase in the number of 

but all services up to 30 days after dis-
charge. The National Cancer Institute 
estimates that the total US cost for can-
cer care is $125 billion, and that figure 
is projected to go as high as $158 billion 
(in 2010 dollars) by 2020. Because of this 
“target-rich environment,” Medicare is 
looking at putting a target on the backs 
of oncologists next.3

One frequently overlooked change in 
the oncology landscape is how radically 
the definition of what constitutes good 
cancer care has evolved over the last 2 
decades. 

“Medical oncology, and to a degree ra-
diation oncology, is very different than it 
was when I went into practice 20 years 
ago,” said Therese Mulvey, MD, physi-
cian chief, South Coast Center for Cancer 
Care, New Bedford, Massachusetts. “At 
that time you basically saw a patient with 
cancer, you determined the correct treat-
ment plan, administered that therapy, 
and then followed the patient for a period 
of time. Patients, and the entire health-
care industry, are now expecting that we 
will be able to provide far more services 
to the individual patient.”

Counseling and social work services, 
nutritional support, integrative medicine, 
patient navigation, outreach and support 
groups, and genetic screening are now 
part of what most consider standard care. 
Smaller practices have problems provid-
ing all of the needed resources in this en-
vironment. 

“Some of the migration to hospital 
employment or 
to larger practice 
entities has to do 
with being able 
to provide all the 
services that we 
now believe to 
be part of high 
quality care,” 
said Mulvey. 
“The expecta-

tions are completely different, yet reim-
bursement has only gone down during 
that time. This quality of care standard is 
hard for smaller practices to deliver un-
less there is some link to the resources of 
a larger organization.” 

She stressed that although much of 
the talk on this subject focuses on how 
reimbursement changes are causing 
problems throughout oncology, a lot of 
the impact on the financial stability of 
practices is driven by patients’ wants 

physician-owned community oncology 
practices impacted in the 12 months 
since the release of the previous report. 
Additionally, there was a 21% year-over-
year increase in clinics closed. 

Passage of 
the Patient Pro-
tection and Af-
fordable Care 
Act (ACA) may 
stimulate an-
other round of 
consolidation in 
oncology prac-
tices. This time, 
however, other 

specialties may be impacted, as well.
“When the ACA passed, it launched 

another increase in efforts to buy out 
physician practices,” said Vivian Ho, 
PhD, James A. Baker III Institute Chair 
in Health Economics at Rice University 
in Houston, Texas. “Some hospitals be-
lieve strongly that we are moving to-
ward more accountable care, either the 
Medicare or other models. They are pre-
paring by acquiring physician practices 
to bring as much care in-house as they 
can.” 

Another driver of oncology practice 
consolidation is that Medicare seems 
to be moving toward a payment model 
geared toward rewarding large organi-
zations. Some of the programs require 
a minimum of 5000 patients for entry.

risk shifting
Both the federal programs and private 
insurers are looking to shift risks from 
them to the practicing physician. Thus, 
they are moving toward more bundling 
of treatment payments, episodic care, 
large accountable care organizations, 
and the like.

“There are many names for the 
changes being made, but the bottom 
line is a realignment of people and pro-
viders,” said Kenneth Hertz, FACMPE, a 
principal with the MGMA Health Care 
Consulting Group. “These changes in 
who has the risk exposure tend to drive 
people to work together so they can 
reduce costs, provide better compen-
sation to the providers, spread the risk 
over more people, and obtain more and 
easier access to financial resources.”

Governmental payers have already 
moved toward bundled payment for 
some cardiovascular disease codes 
to cover not only the hospitalization, 

and needs. “It has crossed the line where 
oncologists are no longer being asked to 
do the same with less, we are now being 
asked to do significantly more with less,” 
she said. “It is combining increasing 
responsibilities with lower reimburse-
ments that really drove oncologists to 
look for partners. Those who could help 
them achieve high-quality patient care 
in a way that did not bankrupt every-
body.” EBO

References
1.  Community Oncology Alliance practice impact 

report. Community Oncology Alliance. http://

goo.gl/9FgbA. Published April 4, 2012. Ac-

cessed August 31, 2012.

2.  Providing high quality care in community oncol-

ogy practices: an assessment of infusion 

services and their associated costs. Avalere 

Health, LLC. www.avalerehealth.net. Ac-

cessed August 30, 2012.

3.  The cost of cancer. National Cancer Institute. 

http://goo.gl/nC5mU. Published January 12, 

2011. Updated February 18, 2011. Accessed 

August 30, 2012.

Funding Source: None.
Author Disclosure: Mr. Ullman reports no 
relationship or financial interest with 
any entity that would pose a conflict of 
interest with the subject matter of this 
article.
Authorship Information: Concept and de-
sign; acquisition of data; drafting of the 
manuscript; and critical revision of the 
manuscript for important intellectual 
content.

The American Journal of Managed Care   •   December 2012   •   Volume 18, Special Issue 5

SP236

“While there are 
some concerns 

about business and 
professional changes, 

the key driver 
is almost purely 

financial. All of the 
others are secondary 
to payment issues.”

–david Eagle, Md
President 

Community Oncology Alliance

Ea
gl

e 
ph

ot
o 

co
ur

te
sy

 o
f C

O
A;

 H
o 

ph
ot

o 
co

ur
te

sy
 o

f R
ic

e 
U

ni
ve

rs
ity

; 
M

ul
ve

y 
ph

ot
o 

co
ur

te
sy

 o
f S

ou
th

 C
oa

st
 C

en
te

r f
or

 C
an

ce
r C

ar
e

Therese Mulvey, MD

Vivian Ho, PhD

David Eagle, MD



NSCLC Pipeline

On the Horizon for Non-Small Cell Lung Cancer
Increased Focus on Targeted Therapy May Offer Improved Outcomes

Jill M. Comeau, PharmD, BCOP; Michael Marlan Mohundro, PharmD; and Brice Labruzzo Mohundro, PharmD

Introduction 
Cancer of the lung comprises both small 
cell and non-small cell lung cancers 
(NSCLCs), with NSCLC being the more 
common of the 2 types, accounting for 
85% of all lung cancers.1-3 NSCLC can 
be further classified into various types 
depending on the type of cells and what 
they look like under the microscope.1 

The most common of these types are 
squamous cell, large cell, and adenocar-
cinoma NSCLC.1 Lung cancer, including 
small cell and NSCLC, has the highest 
mortality rate of all the cancers in the 
United States for both men and women.4 
In 2012, lung cancer was estimated to 
be the cause of death in 160,340 peo-
ple, roughly 28% of all cancer deaths.4 
Numerous trials are under way investi-
gating whether newer agents and regi-
mens may improve overall survival.

The treatment of NSCLC has changed 
drastically over the past decade with 
a trend toward personalized medicine 
and targeted therapy, especially in those 
with metastatic disease. For patients 
with early stage, resectable lung can-
cer, surgery is the treatment of choice. If 
the patient cannot tolerate resection or 
if the tumor is non-operable, radiation 
is recommended. For those with stage 
II or IIIA disease who undergo surgery, 
adjuvant chemotherapy with cisplatin 
and vinorelbine is recommended with 
or without radiation. Stage IIIB patients 

the target kinase has been one strategy 
in drug development to overcome such 
resistance.3 Other strategies have been 
to develop agents that can impact mul-
tiple targets and redundant pathways, 
or to use multiple TKIs in combination.3 
Most toxicities seen have been mild, 
with fatigue, nausea, rash, and diar-
rhea being common within the class; 
however, some drug-specific toxici-
ties have been identified, such as cho-
lecystitis with motasenib.11,12 Further, 
TKIs that target the VEGF pathway have 
shown common yet not always consis-
tent themes regarding adverse effects, 
including hypertension, gastrointesti-
nal toxicities, and thromboembolism.

Afatinib
Afatinib is an oral dual irreversible 
EGFR/HER2 TKI which has promise 
in dealing with resistance seen with 
reversible EGFR-TKIs.13,14 Preliminary 
results of the LUX-lung 3 randomized 
phase III trial comparing afatinib with 
pemetrexed and cisplatin as first-line 
treatment in patients with EGFR muta-
tion–positive lung cancer showed bet-
ter PFS results with afatinib (11.1 vs 6.9 
months; hazard ratio [HR] 0.58 [0.43-
0.78]; P = .0004).14 Several other studies 
(including phase III studies) are cur-
rently ongoing.15

KD019/XL647
KD019/XL647 is a small-molecule TKI 
that targets multiple receptors, includ-
ing EGFR, vascular endothelial growth 
factor receptor 2, HER2, and Ephrin 
type-B receptor 4. A phase II study eval-
uating 2 dosing regimens demonstrated 
a confirmed objective response rate 
(ORR) of 20% and a PFS of 5.3 months 
(90% confidence interval, 3.7-6.7). In 
patients with an EGFR mutation the 
ORR was 57% and PFS was 9.3 months 
(90% confidence interval, 5.5-11.7).16 A 
phase III study investigating the effect 
on prolonging survival with KD019 ver-
sus erlotinib in patients with NSCLC 
who have progressed after first- or 
second-line chemotherapy is currently 
open to accrual.17

BIBF 1120
BIBF 1120 is an oral indoline derivative 
which potently blocks VEGFR, platelet-
derived growth factor receptors (PDG-
FRs), and fibrolast growth factor recep-
tors (FGFRs).18 Currently, 2 phase III tri-

should receive concurrent chemoradia-
tion with a cisplatin doublet. For stage 
IV, or metastatic disease, treatment 
depends upon multiple factors, includ-
ing tumor histology and epidermal 
growth factor receptor (EGFR) and echi-
noderm microtubule-associated pro-
tein-like 4/anaplastic lymphoma kinase 
(EML-ALK) mutation status. Patients 
who have certain EGFR mutation should 
receive erlotinib. Crizotinib, an ALK 
inhibitor, should be used in patients 
who are ALK positive. Non-squamous 
NSCLC should receive platinum doublet 
therapy with or without bevacizumab. 
Of note, cisplatin with pemetrexed 
has shown an increased survival com-
pared with cisplatin with gemcitabine 
in the non-squamous population. Once 
patients have received 4 to 6 cycles of 
the platinum doublet, maintenance 
therapy is recommended, with options 
including continuation or switching to 
single-agent bevacizumab, cetuximab, 
pemetrexed, gemcitabine, or erlotinib. 
For squamous cell NSCLC, a platinum 
doublet is recommended with possible 
maintenance therapy of continuation or 
switching to cetuximab or gemcitabine. 
Treatment of relapsed/refractory NSCLC 
is patient specific depending on previ-
ous therapy and may include single or 
multi-agent chemotherapy as men-
tioned previously.5

Tyrosine Kinase Inhibitors 
Small molecule tyrosine kinase inhibi-
tors (TKIs) are a hot area of research 
and development for drug manufactur-
ers, with multiple targets having been 
identified.6 While some of these agents 
have very focused receptor targeting, 
others have a wide range of activity on 
multiple targets.7 Currently, there are 2 
small molecule TKIs approved by the US 
Food and Drug Administration (FDA) for 
use in the treatment of NSCLC: crizo-
tinib and erlotinib.4 Research has shown 
that the primary benefit with erlotinib 
is limited to certain subpopulations of 
patients with sensitive EGFR mutations, 
which will be discussed in more detail 
later.8 The recent approval of crizotinib 
was limited to patients positive for 
ALK.4,8-10 While promising results have 
been seen in progression-free survival 
(PFS), these agents have so far been 
unable to improve overall survival (OS), 
as resistance develops via multiple 
mechanisms.10 Irreversible inhibition of 

als are under way evaluating BIBF 1120 
in NSCLC. One is a multinational study 
with advanced or recurrent NSCLC 
investigating PFS in patients receiving 
BIBF 1120 with or without docetaxel.19 
The second ongoing multinational 
study is evaluating pemetrexed/folic 
acid with or without BIBF 1120 as sec-
ond-line therapy in patients with non-
squamous NSCLC.20

anti-EGFr
EGFR, one of the 4 HER family receptors, 
is expressed in 80% to 85% of patients 
and mutated in approximately 10% of 
Caucasians and 50% of Asians with 
NSCLC.21 This mutation in the tyrosine 
kinase portion of the receptor causes 
EGFR to become constantly active. This 
leads to an increase in downstream can-
cer cell growth, invasion, differentiation, 
and proliferation.22 EGFR mutations are 
more commonly found in patients who 
are non-smokers, of Asian descent, 
women, and those who have adenocar-
cinoma NSCLC. While EGFR mutations 
do not have an effect on prognosis, 
these patients may potentially benefit 
from an EGFR inhibitor, particularly 
NSCLC with deletions on exon 19 or 
mutations on exon 21.23 Currently, only 
1 EGFR tyrosine kinase inhibitor, erlo-
tinib, is available in the United States.5 
Drug development targeting the HER 
family receptors in NSCLC is ongoing in 
phase I-III clinical trials.

Dacomitinib
Unlike erlotinib, which only targets 
EGFR, dacomitinib (PF-00299804) is a TKI 
with activity against EGFR as well the 
HER2 and HER4 receptors.24 In a pub-
lished phase II trial, dacomitinib was 
compared with erlotinib in 188 patients 
with progressive NSCLC after treat-
ment with 1 or 2 chemotherapy regi-
mens. The primary end point, median 
PFS, was 2.86 months in the dacomi-
tinib arm compared with 1.91 months 
in the erlotinib arm (P = .012). Median 
OS was non-significant at 9.53 months 
and 7.44 months, respectively (P = .205). 
The most common adverse effects were 
acneiform rash, diarrhea, oral mucosi-
tis, and infections of the nails.25 Phase 
II and III trials are currently being con-
ducted; specifically, the phase III trial, 
ARCHER 1009, is comparing dacomitinib 
with erlotinib in patients with relapsed 
or refractory NSCLC or intolerance to 
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The treatment of 
NSCLC has changed 
drastically over the 
past decade with 
a trend toward 
personalized 
medicine and 
targeted therapy, 
especially in those 
with metastatic 
disease.
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NSCLC Pipeline

prior treatment regardless of EGFR 
mutation status.26

Necitumumab
Another EGFR inhibitor in clinical tri-
als is necitumumab (IMC-11F8), a fully 
humanized IgG monoclonal antibody. 
Compared with cetuximab, a chimeric 
monoclonal antibody which has a 20% 
rate of hypersensitivity reactions, neci-
tumumab has a much lower risk. Also, 
the immunoglobulin (Ig) G1 monoclonal 
antibody should be more likely to have 
an antibody-dependent cell-mediated 
cytotoxicity compared with IgG2 agents, 
such as panitumumab.27 In February of 
2011, a phase III trial (INSPIRE) of cis-
platin and pemetrexed with or with-
out necitumumab for newly diagnosed 
patients with stage IV non-squamous 
NSCLC was halted due to rates of 
thromboembolism in the necitumumab 
arm.28 No thromboembolic events had 
been reported previously in the phase I 
and II trials.29 The SQUIRE trial, a phase 
III trial in newly diagnosed metastatic 
squamous NSCLC being treated with 
cisplatin and gemcitabine for up to 6 
cycles with or without necitumumab, 
has completed enrollment but results 
have not been reported.30 The most 
common toxicities seen in trials were 
dermatologic, including dry skin (14%) 
and acneiform rash (52%).29

Heat Shock Protein
Ganetespib (STA-9090) is a non-geldan-
amycin heat shock protein 90 (HSP90) 
inhibitor currently being studied in 
multiple malignancies. Heat shock pro-
teins are molecular chaperones which 
are activated with elevated tempera-
tures.31 In particular, HSP 90 is essential 
in the development and stabilization 
of proteins. In cancer cells, compared 
with normal cells, HSP 90 is constantly 
active.32 Geldanamycin inhibitors of 
HSP 90 have shown to be active against 
cancer cell lines, but patient tolerability 
was poor due to gastrointestinal and 
liver toxicities. This led to the develop-
ment of non-geldanamycin compounds 
such as ganetespib.33 Ganetespib is cur-
rently being studied in phase I-III tri-
als alone or combined with docetaxel 
or crizotinib in patients with relapsed 
or refractory stage IIIB or IV NSCLC.34 
In early reports of phase II outcomes, 
out of 73 participants 1 had a partial 
response and 7 had stable disease. The 
majority of toxicities were either grade 
1 or 2 and included nausea, constipa-
tion, diarrhea, and dyspnea.35

Halichondrin b analogue
Eribulin
Eribulin, also known as E7389, is a 
microtubule inhibitor derived from the 
Japanese sea sponge Halichondria okadai. 
Unlike traditional taxanes which inhibit 

up by cancer cells while also decreasing 
toxicities associated with paclitaxel and 
its solvent.41,43 Of particular note was 
the decrease seen in neuropathy in the 
nab-paclitaxel treatment arm, including 
a decrease in recovery time from grade 
4 neuropathy after the treatment was 
finished. Additionally, grade 4 neutro-
penia was significantly less in the nab-
paclitaxel group; however, there was 
an increase observed in the amount of 
anemia and thrombocytopenia in study 
subjects.  Despite increases in cumula-
tive dosages administered and improve-
ments in PFS, OS was not improved with 
the use of nab-paclitaxel. Although 
the results were not as promising as 
expected, subgroup analysis indicates 
that patients with squamous cell can-
cer may experience a greater benefit 
from nab-paclitaxel. Despite the advan-
tageous adverse effect profile with PPX, 
no improvements in overall survival or 
time to progression was seen in stud-
ies.44,45 No recent information can be 
found regarding FDA approval or mar-
keting by the manufacturer.

recombinant lactoferrin
Talactoferrin alpha
Lactoferrin, most commonly found in 
breast milk,46 when given orally causes 
maturation of dendritic cells in the 
gut-associated lymphoid tissue which 
counteracts anti-tumor effects pro-
duced by malignant cells.47 A recom-
binant lactoferrin, talactoferrin alfa, 
has been studied in phase I and II tri-
als in patients with locally advanced or 
metastatic NSCLC who have failed first-
line chemotherapy.48 In early August, 
a phase III trial of talactoferrin alfa as 
third line in the treatment of NSCLC 
(FORTIS-M) was closed to accrual due 
to not meeting its primary end point of 

microtubule depolymerization, eribulin 
suppresses microtubule polymeriza-
tion, which prevents mitotic spindles 
from forming and causes subsequent 
cell death.36 Currently eribulin (Halaven) 
is FDA-approved in the third-line treat-
ment of metastatic breast cancer,37 but 
this agent is involved in multiple trials 
for previously treated, advanced or met-
astatic non-small cell lung cancer as a 
single agent or combined with other 
active agents such as pemetrexed or 
erlotinib.38 Two published phase II trials 
have studied the effects of single-agent 
eribulin in a total of 139 patients with 
stage IIIB or IV non-small lung cancer 
who have relapsed or have refractory 
disease during or after receiving tradi-
tional platinum doublet chemotherapy. 
The ORR for eribulin was 4.5% to 11.7% 
with a median OS of approximately 
8.9 to 12.6 months. The most common 
adverse effect was neutropenia, with 
neuropathy being the main cause of 
eribulin discontinuation.39,40

Taxanes
Solvent-based paclitaxel (sb-paclitaxel) 
plus carboplatin is a commonly uti-
lized regimen in lung cancer.41 Unfor-
tunately, this combination is associ-
ated with a high incidence of adverse 
effects, including fatal hypersensitivity 
reactions, neutropenia, and anemia. 
Because of the hypersensitivity reac-
tions, premedication with a steroid, 
diphenhydramine, and an H2 antago-
nist is recommended.42 Two agents 
being investigated are nanoparticle 
albumin-bound paclitaxel (nab-pacli-
taxel) and paclitaxel poliglumex (PPX). 
Nab-paclitaxel is a unique protein for-
mulation of paclitaxel that may reach 
the tumor microenvironment more effi-
ciently and may be preferentially taken 

OS, which was a median of 7.5 months 
in the talactoferrin groups compared 
with 7.7 months in the placebo group (P 
= .06).49 A phase III trial, FORTIS-C, for 
the treatment of newly diagnosed, stage 
IIIB or IV lung cancer of talactoferrin or 
placebo in combination with carbopla-
tin and paclitaxel is still ongoing.48

vaccines 
The goal of vaccination in NSCLC is to 
mount a targeted immune response 
specifically against the NSCLC cells. 
In the past, outcomes in vaccine and 
immunologic research for NSCLC were 
disappointing. The majority of current 
phase III research is focused on imple-
menting vaccine therapy after success-
ful response to standard therapy, or as a 
maintenance phase of treatment.

Astuprotimut-R (MAGE-A3, GSK1572932A)
Melanoma-associated antigen A3 (MAGE 
A3), a tumor-specific antigen that can be 
identified by cytotoxic T cells, is overex-
pressed in 35% to 50% of NSCLC.50,51 This 
antigen, which is expressed in early car-
cinogenesis, is most commonly found in 
squamous NSCLC and is associated with 
more aggressive disease.50,52 A vaccine, 
astuprotimut-R, consisting of a recom-
binant MACE A3 fused with protein D 
of H influenza, has undergone phase I 
and II trials in early stage NSCLC.53,54 A 
randomized phase II trial assigned 182 
patients with MAGE A3 expressing stage 
IB or II NSCLC to astuprotimut-R or pla-
cebo following curative surgery. The HR 
for disease-free interval was 0.74 and 
OS was 0.66, both non-signficant.54 A 
randomized, double-blind phase III trial, 
MAGRIT, including patients with stage 
IB, II, and IIIA NSCLC receiving astupro-
timut-R or placebo after surgery or che-
motherapy, is ongoing.55
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Emepepimut-S (Liposomal BLP25 or  
Stimuvax)
Emepepimut-S is a vaccine with a syn-
thetic MUC-1 peptide core and a lipo-
somal delivery system.56 MUC-1 is a 
glycoprotein overexpressed on cancer 
cells necessary for tumor cell growth, 
anti-apoptosis, and chemotherapy resis-
tance.57-59 In animal models, emepep-
imut-S has produced a T-cell mediated 
response against NSCLC cells.60 A total 
of 171 patients with a response or sta-
ble disease after first-line treatment for 
advanced or metastatic disease NSCLC 
were randomized to maintenance eme-
pepimut-S, given with cyclophospha-
mide prior to vaccination, or placebo, 
which was continued until disease pro-
gression. There was no difference in 
median OS (17.2 months vs 13 months), 
but a non-significant trend of improved 
survival was seen in patients with stage 
IIIB NSCLC without malignant pleural 
effusions (30.6 months vs 13.3 months). 
Only 21% of patients mounted a spe-

genpumatucel-L every 4 or 8 weeks for 
up to 16 doses following standard che-
motherapy. OS was higher in the patients 
in the 2 higher-dosing groups compared 
with patients in the lower-dosing group, 
with an estimated 1-year survival of 68% 
in the higher-dosing groups (≥25 x 106 
cells) compared with 39% in the lower-
dosing group. There was no difference in 
toxicity between the 3 dosing schema, 
with the most common toxicities being 
pain, fatigue, cough, and breathing prob-
lems.67 The STOP trial, a randomized, 
placebo-controlled, phase III study, is 
currently comparing belagenpumatucel-
L (25 x 106 cells) with placebo in stage 
IIIA-IV disease following standard che-
motherapy.68

C-met Inhibitors
Several cancers have been linked to 
mutations in the mesenchymal–epi-
thelial transition (MET) gene includ-
ing NSCLC.69 Hepatocyte Growth Fac-
tor Receptor (HGFR) or MET is a protein 

cific T-cell response against MUC-1.61,62 
Adverse effects included mild flu-like 
symptoms, infections, and injection 
reactions. Currently, 2 phase III trials, 
START (closed to accrual) and INSPIRE, 
are being conducted in stage IIIB patients 
who have had a response or stable dis-
ease to concurrent chemoradiotherapy.63

Belagenpumatucel-L (Lucanix)
Unlike emepepimut and astuprotimut, 
belagenpumatucel-L includes 4 irradi-
ated NSCLC cell lines—2 adenocarci-
noma, 1 squamous cell, and 1 large cell. 
An antisense gene plasmid, or inhibi-
tor, of transforming growth factor β2 
(TGF- β2) is incorporated into these cells 
for additional efficacy.64 TGF- β2 inhib-
its T-cell activation and maturation 
and increased levels have been linked 
to a worse prognosis in patients with 
NSCLC.65,66 Seventy-five patients with 
stage II-IV NSCLC and a tumor burden of 
≤125 mL were randomized into a phase II 
trial to receive 3 different doses of bela-

encoded within the MET gene that sup-
ports oncogenesis through a wide variety 
of mechanisms including cell prolifera-
tion, cell survival, invasion of surround-
ing tissue, metastasis, and angiogene-
sis.70 Tivantinib is an orally administered 
HGFR-selective TKI, which is also the 
most clinically advanced c-MET inhibi-
tor to date. A randomized controlled 
phase II study investigating dual EGFR 
and MET inhibition using erlotinib plus 
tivantinib or placebo in patients with 
advanced NSCLC not previously treated 
with an EGFR inhibitor did not signifi-
cantly improve PFS (16.1 vs 9.7 weeks) 
using an intention to treat population 
(HR 0.81 [95% CI 0.57-1.15; P = .23]).71 After 
using a Cox regression model to adjust 
for prognostic factors including histology 
and genotype, significant PFS improve-
ment was noted (HR 0.68 [95% CI 0.47-
0.98; P <.05]). Heightened PFS improve-
ment was observed in patients with 
nonsquamous histology, EGFR wild-type 
status, and k-RAS mutations.71 A phase 
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Date Updated Company/Sponsors Product Mechanism of Action Indication(s) Stage License/Partner PDUFA Date

09/18/12 Boehringer  
Ingelheim

Afatinib
(BIBW2992)

TKI targeting EGFR and 
HER2

NSCLC; adenocarcinoma; breast/
head/neck neoplasms; squamous 

cell carcinoma

Phase III N/A N/A

12/05/11 Kadmon KD019 or XL647 TKI targeting EGFR, 
EphB4, HER2, and 

VEGFR

NSCLC Phase III N/A N/A

09/18/12 Boehringer  
Ingelheim

Nintedanib
(BIBF 1120)

TKI targeting FGFR, 
PDGFR, and VEGFR

NSCLC; ovarian/peritoneal neo-
plasms; pulmonary fibrosis

Phase III N/A N/A

09/24/12 Pfizer Phase II/III N/A N/A

07/31/12 Imclone Systems/ 
Eli Lilly

Necitumumab
(IMC-11F8)

EGFR inhibitor Phase III Phase III N/A N/A

06/18/12 Synta Ganetespib
(STA-9090)

Hsp90 inhibitor Advanced NSCLC; ALL; AML; 
CML; GI stromal tumor; HER2(+)/

triple(-) breast cancer; MDS; 
melanomas

Phase II/III N/A N/A

07/17/12 Eisai Eribulin mesylate
(E7389)

Inhibits microtubule po-
lymerization and causes 

mitotic blockade

Advanced NSCLC; bladder/breast/
prostate cancer; estrogen recep-
tor(+) tumor; soft tissue sarcoma 

Phase II N/A N/A

03/28/12 Celgene Nab-paclitaxel
(ABI-007)

Inhibits microtubule 
dynamics and causes 

mitotic blockade

Advanced/metastatic solid tu-
mors; breast/pancreatic cancer; 
coronary artery/peripheral vascu-
lar disease; coronary restenosis

Phase II N/A N/A

03/13/12 Agennix Talactoferrin alfa Recombinant lactoferrin NSCLC; severe sepsis Phase III N/A N/A

09/20/12 GlaxoSmithKline Astuprotimut-R 
(GSK1572932A)

Vaccine of MAGE-A3 Tumor antigen(+) NSCLC Phase III N/A N/A

04/10/12 EMD Serono/ 
Merck KGaA

Emepepimut-S  
(L-BLP25/
BLP25)

Vaccine of MUC-1 NSCLC; breast cancer Phase III Oncothyreon N/A

05/29/12 NovaRx Belagenpumatu-
cel-L (Lucanix)

Vaccine of TGF-β2 Advanced NSCLC; bronchogenic 
carcinoma; lung neoplasm

Phase III N/A N/A

05/16/12 ArQule and  
Daiichi Sankyo

Tivantinib  
(ARQ-197)

c-Met inhibitor NSCLC Phase III N/A N/A

01/18/12 Genentech/ 
Hoffman-La Roche

Onartuzumab 
(MetMAb)

HGFR inhibitor Met(+) NSCLC; gastric cancer Phase III N/A N/A

ALL indicates acute lymphoblastic leukemia; AML, acute myeloid leukemia; CML, chronic myelogenous leukemia; EGFR, epidermal growth factor receptor; FGFR, fibroblast growth factor receptor; GI, gastrointestinal; HGFR, 
hepatocyte growth factor receptor; MDS, myelodysplastic syndrome; NSCLC, non-small cell lung cancer; PDGFR, platelet-derived growth factor receptor; PDUFA, Prescription Drug User Fee Act; TKI, tyrosine kinase inhibi-
tor; VEGFR, vascular endothelial growth factor receptor.
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III study closed to accrual but which is 
still ongoing is evaluating the tivantinib 
plus erlotinib combination in non-squa-
mous NSCLC.72 A second phase III study 
is investigating the combination in wild-
type EGFR patients who have received 1 
or 2 prior systemic treatments; however, 
this study was suspended August 29, 
2012.73

In addition to the small-molecule 
TKIs under development, onartuzumab 
(MetMab), a monoclonal antibody tar-
geted at HGFR, is also being studied in 
clinical trials.69,70 Onartuzumab plus 
erlotinib versus placebo in 2nd/3rd line 
NSCLC was evaluated in a randomized 
phase II study. Preliminary results indi-
cate that it may only benefit patients 
with tumors that overexpress HGFR. 
Surprisingly, evidence has further indi-
cated that treatment may lead to worse 
outcomes in patients that do not exhibit 
this tumor marker (OS, HR 2.52).74 Addi-
tional phase II studies evaluating onar-
tuzumab in other combinations are 
ongoing.75,76 Furthermore, 1 phase III 
study evaluating onartuzumab plus 
erlotinib in patients with MET diagnos-
tic-positive NSCLC who have received 
chemotherapy for advanced or meta-
static disease is currently recruiting.77

Conclusion
In the world of NSCLC treatments, the 
current as well as future horizon con-
tains both good news and bad news 
for patients. While overall treatment 
options have reached a plateau in OS, 
there is good news on a variety of fronts. 
Research continues to expand our 
knowledge of the mechanisms of NSCLC 
and how resistance develops to current 
treatment regimens. Additionally, there 
is an abundance of activity surrounding 
drug development for NSCLC with some 
promising results in targeted areas. 
From subset analyses of recent studies 
and with the identification of additional 
biomarkers, the use of personalized 
medication therapy continues to grow. 
Using appropriate testing and treat-
ment, PFS can be significantly enhanced 
in certain cancer subtypes such as seen 
with the use of the recently approved 
crizotinib and erlotinib. Other small-
molecule TKIs directed at a variety of 
targets have shown some early positive 
results, but have often failed in phase III 
trials. However, new agents that target 
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Coverage Decisions

The Complexity of Covering Off-Label Use for a  
Multitude of Oncology Regimens
Managed care executives, once wary of lawsuits for covering ineffective or dangerous therapies not approved by the US Food and 
Drug Administration, now worry about not providing coverage for the newest treatments

Stanton R. Mehr

T he care and management of 
patients with oncologic disorders 
is highly complex, often requir-

ing combinations of surgical, radio-
logic, and chemotherapeutic interven-
tions. Supportive measures are usually 
needed when patients utilize these pri-
mary and adjunctive treatments. Sev-
eral layers of health professionals are 
involved in the care and treatment of 
patients with cancer, which leads to the 
need for a strong scientific basis for the 
treatments prescribed.

Health professionals and managed 
care executives know well that can-
cer management is not straightfor-
ward—it is not like peptic ulcers, not 
like hepatitis C, and not even like the 
autoimmune disorders. Myriad cancer 
treatments, including chemotherapies, 
biologics, and immunotherapies, have 
been approved for use, some with mul-
tiple indications. Not every drug—and 
there are many more in the pipeline—
works for every patient, and the extent 
to which they work varies patient by 
patient. This lends itself to much exper-
imentation by individual providers to 
try to optimize an individual patient’s 
clinical outcome and quality of life. It is 
then unsurprising that a paper from the 
American Society of Clinical Oncology 
found that 50% or more of prescribing 
of cancer agents is for unapproved indi-
cations.1

a Cautionary History for Managed 
Care
The magnitude of off-label prescribing 
of oncology agents makes it difficult 
for payers—health plans, insurers, self-
insured employers, and governments—
to address what should be covered and 
what should be excluded from cover-
age. In the 1990s and early 2000s, man-
aged care organizations had been wary 
of applying traditional utilization man-
agement tools to the oncology category 
of medications. Part of this hesitation is 
related to the acute nature of the dis-
ease. Part is related to the fact that a 
specific medication may not work for 
everyone with lung cancer, for exam-
ple. However, much of this reluctance 
can be traced back to Fox v HealthNet, in 
which a jury awarded Nellie Fox’s fam-

to comply, and many also adopted 
these criteria for their commercial 
populations.

If a Medicare Advantage plan opted 
to deny coverage for a drug for a spe-
cific off-label use, but the drug’s use was 
recommended by one of the Medicare-
approved compendia, the plan was 
expected to explain why “not having 
a US Food and Drug Administration 
(FDA)-approved indication” was not 
deemed an acceptable reason.3

In 2008, the Centers for Medicare & 
Medicaid Services (CMS) updated its list 
of accepted compendia, partly because 
2 had ceased publication over time. 
This review was based on several cri-
teria, including details on the evidence 
available for each intervention; use of 
published criteria for weighing the evi-
dence; use of a prespecified method for 
making recommendations; a transpar-
ent process for evaluating therapies 
(though not necessarily a public pro-
cess); and a process for publicly iden-
tifying potential conflicts of interest 
of the compendia’s parent publishers 
and owners, reviewers, and committee 
members.4 Four compendia were cho-
sen5:

(1)  the American Hospital Formulary 
Service—Drug Information pub-
lished by the American Society of 
Health-System Pharmacists (www 
.ahfsdruginformation.com)

(2)  Elsevier Gold Standard’s Clinical 
Pharmacology (www.clinicalphar-
macology.com)

(3)  The National Comprehensive Can-
cer Network’s (NCCN’s) Drug Infor-

ily $89 million in 1993 for the California 
health plan denial of coverage for an 
experimental treatment (high-dose che-
motherapy followed by bone marrow 
transplant) to this patient with meta-
static breast cancer.2 (Ms Fox’s family 
obtained the investigational treatment 
and she passed away soon afterward.) 
Since then, managed care has been 
wary of the medico-legal implications 
of not covering investigational cancer 
treatments.

An additional concern may now have 
arisen, partly owing to managed care’s 
caution in using its tool box to manage 
oncology costs. In a survey conducted 
for this article, one health plan medi-
cal director said that the biggest con-
cern he faced in off-label prescribing 
was not the legal implications of with-
holding coverage, but “the medico-legal 
risk for the plan for allowing unproven 
treatments with high risk for toxicity or 
mortality.”

The need for Credible, authoritative 
resources

In the 1970s and 1980s, Medicare offi-
cials faced a similar situation—in the 
face of highly questionable treatments 
with little or no evidence behind them 
(remember Laetrile?), how should they 
decide whether to reimburse a provider 
for use of an investigational treatment? 
Congress chose to let experts outside 
the government help them make this 
coverage determination. The Omni-
bus Budget Reconciliation Act of 1993 
required Medicare to cover cancer inter-
ventions that were included in one of 3 
compendia available at the time: 

(1)  the American Hospital Formulary 
Service’s Drug Information (AHFS 
DI), 

(2)  the American Medical Associa-
tion’s Drug Evaluations (AMA-DE), 
or 

(3)  the US Pharmacopoeia’s Drug 
Information (USP DI). If the treat-
ment was judged by one of 
these organizations as “medi-
cally acceptable,” it would be 
covered. Commercial plans that 
also participated in the Medicare 
Advantage program (then called 
Medicare+Choice) were required 

mation & Biologics Compendium 
(www.nccn.org)

(4)  Thomson Micromedex DrugDex 
(www.micromedex.com/products/
drugdex)

The Clinical Pharmacology and Drug-
Dex compendia are available through 
subscription only. The AHFS-DI and 
NCCN compendia can be accessed with-
out charge. In order to keep abreast of 
changes in the publishing environment, 
CMS will review its compendia choices 
annually. Medicare recognizes 26 peer-
reviewed journals as accepted sources 
for clinical study evidence for off-label 
uses of oncology medications (Table).

The review process, particularly for 
off-label uses of oncology products, is 
complex and has multiple levels. Jane 
Miller, PharmD, senior associate editor, 
AHFS DI, told Evidence-Based Oncology 
that under the current off-label oncology 
review process, AHFS staff prepare an 
evidence table based on their review of 
the literature, propose a level of evidence 
rating, and prepare a narrative summary, 
which are provided, along with cop-
ies of the relevant published articles, to 
the AHFS Oncology Expert Committee 
for review. “The committee members 
are asked to perform an independent 
review, indicate their vote on the level of 
evidence rating, and provide a grade of 
recommendation and supporting com-
ments using an evidence-based analysis 
of the available literature,” said Dr Miller. 
Executives at NCCN declined to provide 
comment for this article.
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The only 
certainty for 
the near term 
is that oncology 
therapy will 
become even 
more complex. 
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In advanced prostate cancer

TREAT FIRST LINE WITH PROVENGE TO

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

www.PROVENGE.com

EXTEND SURVIVAL

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

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

BRIEF SUMMARY — See full Prescribing Information for complete product information

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

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

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

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

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

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

severity	of	the	reaction.	

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

CONTRAINDICATIONS: None.

WARNINGS AND PRECAUTIONS  

	 •	PROVENGE is intended solely for autologous use.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

All Grades
n (%)

Grade 3-5
n (%)

All Grades
n (%)

Grade 3-5
n (%)

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

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

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

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

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

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

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

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

*Control	was	non-activated	autologous	peripheral	blood	mononuclear	cells.
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Dendreon Corporation 
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PROVENGE (N = 601) Control* (N = 303)

All Grades
n (%)

Grade 3-5
n (%)

All Grades
n (%)

Grade 3-5
n (%)

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

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

37	(6.2)
36	(6.0) 

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

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

0	(0.0)
2	(0.3) 

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

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

22	(7.3)
23	(7.6) 

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

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

1	(0.3)
2	(0.7) 

0	(0.0)
2	(0.7)
1	(0.3)
2	(0.7)
0	(0.0)
0	(0.0)
0	(0.0)
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The value of Compendia
For MCOs that have commercial and/or 
Medicaid products in addition to Medi-
care beneficiaries, Medicare coverage 
decisions are often used as a bench-
mark for their other patient popula-
tions. Although all Medicare Advantage 
plans must consider compendia in their 
coverage decisions, this is not required 
for insurers covering commercial popu-
lations.

For commercial insurers particularly, 
health plans and insurers will look to 
other resources or guideposts to help 
make coverage determinations. That is 
not to say that compendia do not play 
an important role in making coverage 
determinations for commercial plans. 
For example, a brief, informal survey of a 
small sample of regional managed care 
payers indicated that for most, a therapy 
found in the compendia still ranks as 
the most important determinant of cov-
erage. Certainly, for commercial plans, 
FDA approval plays a role, but inclusion 
of the product in respected practice 
guidelines is important, as is evidence 
published in the peer-reviewed litera-
ture (not abstracts). Yet, compendia list-
ing is often sufficient for the coverage 
determination. Clinical pathways, such 
as those from NCCN, and clinical stud-
ies from SWOG (formerly known as the 
Southwestern Oncology Group) or the 
Eastern Cooperative Oncology Group 
help form the foundation of oncology 
coverage decision making. Keeping 
apace with advances can be a daunting 
challenge for managed care executives. 
This raises the value of compendia—an 
independent body to track the latest 
advances in the use of oncology prod-
ucts and post a transparent assessment 
of the evidence behind their use.

Health plans do seem to value spe-
cific compendia more than others. All 
of the respondents in the informal sur-
vey of managed care payers indicated 
that NCCN’s compendium was the most 
highly rated. This may be a result of 
the fact that NCCN’s compendium is 
based on its own highly respected clini-
cal guidelines. Clearly, the AHFS-DI has 
the longest history, having been imple-
mented before 1993.

Comparing the Compendia
Using multiple compendia for oncol-
ogy coverage decisions can be daunt-
ing, and CMS recognized this during 
its review, leading to its 2008 decision. 
For example, CMS stated that the com-
pendia use various systems to rate and 
recommend agents that are not exactly 
the same across different compendia, 
which can lead to “cross-walking” chal-
lenges. “In general, a use is identified by 
a compendium as medically accepted if 

the (1) indication is a Category 1 or 2A 
[rating] in NCCN, or Class I, Class IIa, or 
Class IIb in DrugDex; or, (2) narrative 
text in AHFS or Clinical Pharmacology is 
‘supportive.’

“A use is not medically accepted by 
a compendium if the (1) indication is 
a Category 3 in NCCN or a Class III in 
DrugDex; or, (2) narrative text in AHFS 
or Clinical Pharmacology is ‘not sup-
portive.’ The complete absence of narra-
tive text on a use is considered neither 
supportive nor non-supportive.”

There are a few distinguishing fea-
tures among the compendia, other than 
how they express their ratings of the 
evidence. The compendium from NCCN 
is derived from its own oncology clini-
cal practice guidelines, which are “con-
sensus-based” (ie, a multidisciplinary 
panel of mostly subspecialists review 
the evidence and reach a consensus on 
practice).

Another distinguishing feature 
relates to how a medication is added to 
the compendia. Pharmaceutical manu-
facturers and biotech companies can 
apply to NCCN and AHFS to have their 
products considered for inclusion in 
the compendia through a formalized 
application process. DrugDex and Gold 
Standard do not have a formal appli-
cation process. The compendia’s pub-
lishers claim to update their lists on a 
regular basis: AHFS is updated at least 
monthly.6 According to NCCN, its com-
pendium is updated monthly; in addi-
tion, NCCN will review applications 
from industry or oncology community 
specialists to include a product at least 
once annually.

Final decisions on drug coverage are 
through a “multi-level balloting pro-
cess” at AHFS, whereas NCCN’s consen-
sus approach leans toward a decision 
by the majority. Neither DrugDex nor 
Gold Standard utilize a voting process, 
but rely upon the opinion of external 
reviewers to evaluate their recommen-
dations.6

The compendia publishers in general 
do not explicitly consider the cost of 
an agent to treat off-label indications. 
“Although cost considerations may be 
described in AHFS DI monographs, drug 
prices per se are not included,” said Dr 
Miller, “since such prices can change 
frequently and because of the difficulty 
in establishing prices that would be 
meaningful across various practice set-
tings.” Sometimes, cost considerations 
may be taken up by AHFS DI for non-
oncology reviews, but only after the 
clinical question has been reviewed,6 
For example, drugs accepted may come 
with broad caveats, such as “Given 
the modest improvement in survival 
rates reported to date, any decision to 
use cetuximab in combination with 
vinorelbine and cisplatin [for stage IIIB 
or IV non-small cell lung cancer] must 

Covering Off-Label Use
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involve careful consideration of the 
regimen complexity (eg, weekly infu-
sions) and associated toxicity, cost, and 
quality of life.” She added, “Because 
reviewers are asked to provide com-
ments supporting their recommenda-
tions, cost of therapy may be discussed 
in the off-label determination much as 
it may be discussed in the overall AHFS 
DI database.”

Conflicts of interest were a consider-
able talking point when CMS made its 
compendia choices in 2008. Each com-
pendium has attempted to address 
these issues, through various measures. 
At NCCN, a panel chair has the respon-
sibility of evaluating all potential finan-
cial conflicts. This reviewer will catego-
rize financial conflicts of interest into 
one of several defined levels. At AHFS 
DI and at DrugDex, financial conflict of 
interest form submission is required for 
all reviewers and professionals involved 
with its compendium. The sidebar out-
lines the depth of reviewer disclosure 
requirements by AHFS DI.

Protection for Pharmaceutical  
Companies and Health Plans
In the 1980s, health plans and insurers 
were concerned about their medico-
legal risks in covering unproven treat-
ments and the possible harm to patients. 
If an investigational agent caused death, 
they could be subject to lawsuits from 
the family. The Fox v HealthNet decision 
and other similar suits caused payers to 
shy away from aggressive management 
of oncology drugs because of the fear of 

other medico-legal risks: the risk of not 
providing coverage. Today, however, fol-
lowing compendia recommendations 
may serve as a solid defense for pay-
ers seeking to exclude certain therapies 
for both clinical risk versus benefit, and 
cost concerns, discouraging civil suits of 
this type.

Interestingly, this may serve to deter 
lawsuits against the pharmaceuti-
cal industry marketing practices as 
well: Marketing of off-label uses of an 
approved drug may result in heavy fines 
in areas other than oncology. Yet, com-
pendia listing may provide limited pro-
tection for marketing off-label oncol-
ogy uses. In an article in 2008, Daniel 
Miller, director of Delaware’s Medicaid 
Fraud Control Unit, reported that “The 
state has nearly 150 current whistle-
blower cases it could investigate—most 
of them off-label related. If we find out 
that the drug in question is recom-
mended by the government-approved 
compendia, then we probably wouldn’t 
take the case,” he said.

However, the FDA itself may have 
provided its own form of protection: in 
2009, it implemented its Good Reprint 
Practices guideline.7 According to Ben 
Martin, member of the law firm Epstein, 
Becker & Greene, this may represent an 
“effective safe harbor.” He explained, “A 
manufacturer can hand out reprints of 
a scientific article used to support the 
addition to the compendium, as long as 
the manufacturer includes a copy of the 
approved labeling and does not mark 
up or highlight the reprint in any way.” 
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Table. Journals Accepted by Medicare as Sources of Peer-Reviewed Literature 
for Off-Label Coverage of Oncology Treatments
American Journal of Medicine

Annals of Internal Medicine

Annals of Oncology

Annals of Surgical Oncology

Biology of Blood and Marrow Transplantation

Blood

Bone Marrow Transplantation

British Journal of Cancer

British Journal of Hematology

British Medical Journal

Cancer

Clinical Cancer Research

Drugs

European Journal of Cancer

Gynecologic Oncology

International Journal of Radiation, Oncology, Biology, and Physics

Journal of the American Medical Association

Journal of Clinical Oncology

Journal of the National Cancer Institute

Journal of the National Comprehensive Cancer Network

Journal of Urology

Lancet

Lancet Oncology

Leukemia

New England Journal of Medicine

Radiation Oncology

Source: Data from Compendia as Authoritative Sources for Use in the Determination of a “Medically Ac-
cepted Indication” of Drugs and Biologicals Used Off-Label in an Anti-Cancer Chemotherapeutic Regimen. 
Centers for Medicaid & Medicare Services; October 24, 2008. http://www.cms.hhs.gov/transmittals/
downloads/R96BP.pdf. Accessed September 21, 2012.

According to Jane Miller, PharmD, senior associate editor, AHFS DI, participation is 
solicited but voluntary, and no honorarium or other benefit is provided. These experts 
must provide full disclosure of interest, including any affiliation they have with or finan-
cial involvement they have in the sponsor of the drug(s) under consideration and in 
directly competitive products. In the case of balloted determinations made by the 
AHFS Oncology Expert Committee, conflict of interest disclosure policies follow the 
definition of a publicly transparent process for identifying potential conflicts of interest 
as established in Section 414.930(a) of the Code of Federal Regulations (CFR).

“All AHFS Oncology Expert Committee members are required to complete disclosure 
forms listing direct and indirect financial interests that are relevant to matters con-
sidered by the Committee for themselves, their spouse, and any minor children upon 
appointment to the Committee and at least every 3 years thereafter. In addition, prior 
to each off-label use review, those Committee members selected to participate in the 
review are required to update this disclosure information to identify any potential new 
conflicts of interests.

“Prior to each off-label use review, the AHFS staff screen Committee members’ current 
disclosure information and select individuals who do not have direct or indirect conflicts 
of interest involving themselves, their spouse, or minor children that relate to the specific 
off-label use being reviewed. When the disclosures are evaluated for potential conflicts, 
interests or affiliations involving the sponsor of the drug under consideration, a potential 
competitor, or an affected firm or organization are all considered. An interest is consid-
ered relevant if the Committee’s decision on medical acceptance of the off-label use has 
the potential to result in a direct and predictable impact on the interest.”

She also described AHFS’s guidelines for evaluating reviewers’ financial interests:
•  Committee members are not allowed to participate in the off-label determina-

tion process if they have disclosed relevant direct or indirect financial interests 

involving themselves, their spouse, or any minor child that have a combined value 
exceeding $50,000.

•  Committee members who have disclosed relevant direct or indirect financial inter-
ests involving themselves, their spouse, or any minor child that have a combined 
value of less than $50,000 are not asked to serve as reviewers. However, if the 
Committee member’s expertise is deemed to be required, the AHFS staff deter-
mine the merits of using the Committee member in an advisory capacity to provide 
expert review of the subject matter. The AHFS staff may decide to grant a waiver 
permitting the Committee member to participate in an advisory capacity, but the 
Committee member is not permitted to participate in the review of clinical materi-
als or in the voting process.

•  Committee members who have affiliations with a sponsor or organization (ie, 
consultant, speakers bureau) that are relevant to the off-label use under consid-
eration, or whose spouse or any minor child has such affiliations, regardless of 
whether they receive any form of monetary compensation, are not asked to serve 
as reviewers. If the Committee member’s expertise is deemed to be required, 
the AHFS staff determine the merits of using the Committee member in an advi-
sory capacity to provide expert review of the subject matter. The AHFS staff may 
decide to grant a waiver permitting the Committee member to participate in an 
advisory capacity, but the Committee member is not permitted to participate in 
the review of clinical materials or in the voting process.

AHFS DI indicates American Hospital Formulary Service’s Drug Information.

sidebar. disclosing Conflicts of Interest at aHFs dI
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evidence for solid decision making. 
Does this mean that the cautionary 
approach to oncology therapies will 
continue into the future? The high 
costs of specialty pharmaceuticals and 
new chemotherapies and biologics will 
pressure managed care organizations 
to review their tactics (or their member 
premiums). EBO
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Author Disclosures: Mr Mehr reports 
receiving payment for involvement in 
the preparation of this article.
Authorship Information: Concept and 
design; acquisition of data; analysis 
and interpretation of data; drafting of 
the manuscript; critical revision of the 
manuscript for important intellectual 
content; statistical analysis; provision 
of study materials or patients; obtain-
ing funding; administrative, technical, 
or logistic support; and supervision.
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“Because reviewers 
are asked to 
provide comments 
supporting their 
recommendations, 
cost of therapy 
may be discussed 
in the off-label 
determination 
much as it may be 
discussed in the 
overall AHFS DI 
database.”

—Jane Miller, Pharmd
Senior Associate Editor 

AHFS DI

EBO: What are your greatest concerns about off- 
label use for oncology products?
Dr Owens: The concerns are 3-fold: (1) use of expensive 
agents for patients where there are no or minimal data on 
clinical effectiveness, in other words, providing futile care; 
(2) the possible untoward side effects and even mortality 
for patients who have minimal chance of responding to the 
drug; and (3) the cost of the new cancer agents (averaging 
$5000 per month or more), which is just too great to allow 
unrestricted use.

EBO: What tools have you found most useful when 
determining coverage for off-label indications of on-
cology medications?
Dr Owens: Personally, I found the NCCN Compendium 
to be the number 1 resource for oncology, and to a lesser 
extent, AFHS-DI, Micromedex, and Elsevier compendia.

EBO: How often should oncology compendia be up-
dated to keep up with developments in this space?
Dr Owens: They should be updated at least on a quarterly 
basis and possibly even more frequently if new, ground-
breaking data are released. Cancer research is rapid, and 
the compendia must keep abreast of changing knowledge.

EBO: do you anticipate that combinations of oncol-
ogy treatments will be increasingly tried over the 
next 5 years? If so, what may be the best tool(s) for 
managing their use?
Dr Owens: I think that as we gain experience with new 
biologics and small molecules, such as the tyrosine ki-
nase inhibitors and JAK inhibitors to name a few, we will 
see more attempts at combination therapy in an effort 
to improve outcomes. I think these combinations will 

need to be tried in carefully designed postmarketing pro-
tocols (eg, SWOG, Eastern Cooperative Oncology Group, 
National Cancer Institute) and only after proven in this way 
should they be introduced into common practice. If proven 
by protocol, then the current compendium process is the 
best way to manage the combinations. Again, the cost 
is just too great to allow unfettered use of combinations 
without the evidence to support it.

EBO: specialty pharmaceuticals are increasingly 
used to treat oncologic disorders. For biologic 
agents, will health plans and insurers consider cov-
ering more genomic testing to ensure optimal use of 
these expensive agents?
Dr Owens: Yes, they will, but only if the clinical utility of the 
genetic/genomic or gene expression test can be shown to 
have clinical utility in patient selection, drug selection, or 
side-effect management. These tests have the potential to 
help guide therapy, but not all are created equal. We can 
only afford to pay for those that guide therapy and have 
clinical utility. Some examples of these include tests for 
KRAS, BRAF, HER overexpression, and ALK mutations.

EBO: do you believe that compendia publishers ad-
equately manage the risk for conflict of interest of 
reviewers?
Dr Owens: We certainly live in an era where potential con-
flict can be there. We don’t always know the relationship 
between a reviewer and a manufacturer. For instance, a 
reviewer could be a principal investigator in a study and 
have built-in bias. This is a difficult area to oversee.

Dr Owens is president of Gary Owens Associates in Glen 
Mills, PA, and a former health plan medical director.

Payer Perspective
Interview With Gary M. Owens, MD

Again, the cost is 
just too great to 
allow unfettered 

use of combinations 
without the evidence 

to support it.
—Gary M. owens, Md

President 
Gary Owens Associates
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Advanced Prostate Cancer: Therapeutic Sequencing, 
Outcomes, and Cost Implications
E. David Crawford, MD; and Kyle O. Rove, MD

ation or surgery to bone, and spinal 
cord compression.1 While SREs rep-
resent a hard end point that can be 
quantified in trials, symptomatic ben-
efit in the form of pain reduction and 
greater functional mobility may repre-
sent a better measure of overall effi-
cacy of treatment as reported directly 
by patients. Therapies such as zole-
dronic acid (Zometa) and denosumab 
(Xgeva) exploit very different biochem-
ical pathways that focus on preventing 
SREs (and in the case of radium-223, 
also targeting prostate cancer for 
destruction). Despite the focus on SRE 
prevention with many of these thera-
pies, not all studies have borne out 
improvements in pain, quality of life, 
or overall survival.2,3

Now, practitioners must grapple with 
the increased complexity of options, 
indications, cost, patient selection, and 
side effects, and determine how best to 
select therapies for patients with varied 
health statuses and preferences. The 
Table provides a quick look at these new 
agents, cost of treatment, and overall 
survival. This article will briefly exam-
ine newly approved treatments for cas-
tration-resistant prostate cancer (CRPC), 
their indications, toxicity profiles, and 
cost considerations, and evaluate their 
potential impact on quality of life, pre-
vention of SREs, and overall survival.

new Therapies
Docetaxel (Taxotere) was approved in 
2004, displacing mitoxantrone as one 

Introduction
There is a dramatic revolution under 
way in the treatment of advanced-
stage prostate cancer, which for many 
years consisted of systemic chemo-
therapy that offered only palliation of 
symptoms and no hope of improved 
survival. The last decade has witnessed 
the debut of a completely new arsenal 
of therapies that target prostate can-
cer–specific pathways that improve 
overall survival. These new medica-
tions include cabazitaxel (Jevtana), abi-
raterone acetate (Zytiga), enzalutamide 
(Xtandi), sipuleucel-T (Provenge), and 
radium-223 (Alpharadin). Denosumab 
(Xgeva or Prolia) represents another 
class of new drugs that can prevent 
bone-related complications. Prior to 
the advent of these new therapies, 
there was a well-defined therapeutic 
progression with available agents, but 
substantial changes are being felt by 
clinicians and their patients and new 
paradigms of sequencing are being 
developed. These advances aside, there 
are also considerations to be made for 
cost, not only those incurred by the 
patient but society as a whole.

Beyond survival improvements, 
research is also heavily focused on 
preventing skeletal-related events 
(SREs) which broadly represent the 
costly (>$10,000 per event) and pain-
ful sequelae of skeletal metastases 
common to men with late-stage pros-
tate cancer including pathologic frac-
tures, bone deformation, need for radi-

of the few therapeutics available for 
the treatment of CRPC. CRPC is diag-
nosed when prostate-specific anti-
gen (PSA) progression occurs with or 
without metastasis in spite of andro-
gen-deprivation therapy (ADT) and 
resultant castrate levels of serum tes-
tosterone (<50 ng/dL). Docetaxel pro-
vided a 2.4-month increase in overall 
survival compared with mitoxantrone 
while also providing improvements in 
reported pain levels. No differences in 
rates of progression or measurable dis-
ease were noted between the groups, 
however.4-6

A second-line systemic chemother-
apy, cabazitaxel (Jevtana), was approved 
in 2010 for men with metastatic CRPC 
who failed prior docetaxel use. When 
given every 3 weeks with prednisone, 
there was a significant improvement 
in overall survival of 2.4 months (15.1 
vs 12.7 months) compared with mito-
xantrone plus prednisone in men who 
were docetaxel resistant.7 Investigators 
noted a small improvement in progres-
sion-free survival (2.8 vs 1.4 months; P 
<.0001). Primary side effects included 
diarrhea, 7.5% rate of febrile neutrope-
nia, and increased risk of death within 
30 days of last dose of chemotherapy 
(5% in cabazitaxel vs 2% with mitoxan-
trone).

Abiraterone acetate (Zytiga) was 
approved by the US Food and Drug 
Administration (FDA) in April 2011 for 
the treatment of men with docetaxel-

Now, practitioners 
must grapple 
with the increased 
complexity of 
options, indications, 
cost, patient 
selection, and 
side effects, and 
determine how best 
to select therapies 
for patients with 
varied health 
statuses and 
preferences. 

Table. Cost-Benefit analysis and Indications for various CrPC Treatments now on the Market

Generic name  
(trade name)

Disease state  
indication

Overall survival 
improvement over 
placebo

Duration of 
therapy Cost

Docetaxel  
(Taxotere)14

mCRPC 2.4 months 10 cycles $2483/cycle

Sipuleucel-T 
(Provenge)15

Minimally symptomatic 
mCRPC

4.1 months 3 treatments $31,000/treatment (retail)

Abiraterone acetate 
(Zytiga)16

Chemotherapy-resistant 
mCRPC

4.6 months 8 months $6594/month (wholesale)

Enzalutamide  
(Xtandi)17

Chemotherapy-resistant 
mCRPC

4.8 months 8 months $7450/month (wholesale)

Cabazitaxel  
(Jevtana)14

Chemotherapy-resistant 
mCRPC

2.4 months 6 cycles $5598/cycle

Costs do not include physician fees and treatment of adverse events.
CRPC indicates castration-resistant prostate cancer; mCRPC, metastatic castration-resistant prostate cancer.
Source: Adapted with permission from Crawford ED, Flaig TW. Optimizing outcomes of advanced prostate cancer: drug sequencing and novel therapeutic ap-
proaches. Oncology (Williston Park, NY). 2012;26(1):70-77.
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GnRH agonists/antagonists. If disease 
progression occurred (confirmed with 2 
consecutive PSA rises despite castrate 
levels of serum testosterone >50 ng/dL), 
CRPC is diagnosed.18,19 Patients could 
attempt secondary hormonal manip-
ulation with the use of another GnRH 
agonist/antagonist or non-specific in- 
hibitors like ketoconazole that disrupt 
steroid biosynthesis. Beyond hormonal 
ablation, physicians turned to systemic 
chemotherapies such as docetaxel for 

resistant metastatic CRPC. This com-
pound is orally available and irrevers-
ibly inhibits the CYP17A enzyme, a 
key step in steroid biosynthesis. Tradi-
tional ADT suppresses gonadal sources 
of testosterone, but this compound 
shuts down virtually all sources, 
including gonadal, adrenal, and intra-
tumoral sources of testosterone pro-
duction. Therapy in the phase III trial 
that led to its approval was well toler-
ated.8 Adverse events typically include 
edema (31%), hypokalemia (17%), and 
hypertension (10%). Median overall 
survival improved 3.9 months over 
placebo (14.8 vs 10.9 months, P <.001). 
Progression-free survival (PFS) also 
favored abiraterone acetate (5.6 vs 3.6 
months). A second phase III trial of 
abiraterone acetate in metastatic, che-
motherapy-naïve CRPC recently com-
pleted and revealed a significant dif-
ference in progression-free survival 
along with a trend in survival improve-
ment.9

Enzalutamide (previously known 
as MDV3100, trade name Xtandi) was 
approved by the FDA in September 
2012. It is a potent second-genera-
tion antiandrogen that has an affin-
ity for the androgen receptor 5 times 
greater than the affinity of bicalu-
tamide.10 Evaluated in the post-che-
motherapy CRPC setting, it demon-
strated a 4.8-month improvement in 
overall survival over placebo (18.4 vs 

ure) on the basis of clinical indications 
and the paucity of other low-toxicity 
therapies available to men in this dis-
ease category.13

Therapeutic sequencing—Current 
realities and Future Potential
Prior to the rapid introduction of the 
above-mentioned agents, prostate can-
cer was generally treated systemically 
with hormone ablation in the form of 

13.6 months).11 Importantly, quality 
of life was shown to be improved 43% 
versus 18%. Outcomes with respect to 
SRE, PSA progression-free survival, and 
radiographic progression-free survival 
were all markedly better in the treat-
ment arm. The most serious adverse 
event attributed to enzalutamide was 
seizures, which occurred in about 0.5% 
of patients.

Sipuleucel-T (Provenge) repre-
sents a first-in-class immunotherapy 
against prostate cancer. A patient’s 
antigen-presenting cells are collected 
via leukapheresis, sent for process-
ing, and loaded with a fusion protein 
consisting of prostatic acid phospha-
tase (PAP) and granulocyte-macro-
phage colony–stimulating factor (GM-
CSF). This is cultured and infused back 
into the patient, initiating a beneficial 
immune response. A phase III trial of 
512 men with asymptomatic or mini-
mally symptomatic metastatic CRPC 
found improved overall survival of 25.8 
versus 21.7 months for placebo, not-
withstanding 64% of men in the pla-
cebo arm having crossed over during 
the trial.12 Disease progression was 
not measurably different. Common 
reactions included chills, fever, and 
headache. The lack of PSA response 
as a marker of activity remains a chal-
lenge, particularly as sipuleucel-T is 
positioned at the forefront of current 
sequencing algorithms for CRPC (Fig-

A rational approach 
to therapy selection 

is certainly called 
for and should take 
into account overall 
cost and significant 

improvements 
in quality of life 

(as measured 
by reduction in 

SREs, pain scores, 
functional mobility). 

Figure. sequential Progression of disease state and Corresponding Fda-approved Therapies

The bottom row includes potential drugs currently under study or proposed new indications for drugs approved under other disease states. Abiraterone acetate and enzalutamide are both currently under study in the 
chemotherapy-naïve metastatic CRPC disease state.
ADT indicates androgen-deprivation therapy; CRPC, castration-resistant prostate cancer; FDA, US Food and Drug Administration; LHRH, luteinizing hormone-releasing hormone; PCa, prostate cancer; PSA, prostate-specific 
antigen.
Source: Adapted with permission from Crawford ED, Flaig TW. Optimizing outcomes of advanced prostate cancer: drug sequencing and novel therapeutic approaches. Oncology (Williston Park, NY). 2012;26:70-77.

PSA
rise

Castration-resistant prostate cancerHormone-sensitive prostate cancer

LHRH agonist / 
antagonist

Another form of 
ADT, anti-
androgen

not defined sipuleucel-T
docetaxel

1st line 2nd line Non-metastatic
Asymptomatic 

metastatic

docetaxel
radiotherapy

Symptomatic 
metastatic

abiraterone
cabazitaxel

enzalutamide
mitoxantrone
radiotherapy

Symptomatic 
metastatic

chemotherapy-naîve
chemotherapy-

resistantinability to maintain castrate T levels

PCa-directed
therapies

bone-directed
therapies

future therapies & 
considerations

zolendronic acid
denosumab

radium-223
abiraterone

radium-223
orteronel

atrasentan 
zibotentan

prostvac-VF

? sipuleucel-T? enzalutamide
? abiraterone

Kyle O. Rove, MD

Advanced Prostate Cancer
(continued from 250)



Drug Sequencing

The American Journal of Managed Care   •   December 2012   •   Volume 18, Special Issue 5

patients with aggressive symptom-
atic disease. Other interventions, like 
radiotherapy to bone metastasis, serve 
a palliative role and can offer relief in a 
cost-effective manner.

Now, however, there are at least 
5 new therapies that improve over-
all survival, each with specific indi-
cations for utilization in addition to 
the adjunctive therapies that miti-
gate SREs from metastases. The Figure 
outlines current disease states under 

which these new agents are currently 
approved for use. Also shown are new 
therapeutics in phase III trials, and 
possible new scenarios for currently 
available therapies, some of which 
are under study, such as abiraterone 
in patients with chemotherapy-naïve 
metastatic CRPC.

Unfortunately, no randomized con-
trolled trials directly compare the activ-
ity of these new agents, so practitio-
ners must instead rely on side effect 
profiles to guide patient selection. A 
rational approach to therapy selection 
is certainly called for and should take 
into account overall cost and significant 
improvements in quality of life (as mea-
sured by reduction in SREs, pain scores, 
functional mobility). Future trials are 
needed to address several important 
questions: whether earlier initiation 
of agents in the disease course affects 
outcomes, how combination or adju-
vant therapies perform (are they addi-
tive, synergistic, or neither), can varied 
sequencing improve time to disease 
progression and overall survival, and 
what therapies offer the best cost-to-
benefit ratio with regard to maintaining 
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development of these targeted therapies, 
cost-effective oncologic care will most 
likely occur when physicians successfully 
prevent progression and they minimize 
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in whole or in part under publicly funded health care programs such as 
Medicare and Medicaid. The PROvide card is not a debit or credit card 
and contains no monetary value.

† PROvide Commercial Co-pay Program eligibility criteria can be 
changed or program can be discontinued at any time at the sole 
discretion of Dendreon.

Accessing PROvide is a fast  
and simple process
• Applying requires no additional paperwork  
 for patients 

• Registration is easily initiated through   
 Dendreon ON Call and the enrollment form 

• Eligible patients can be approved quickly

PROvide*† supports eligible, privately insured patients 

by covering any combination of cost—co-pays, 

co-insurance, or deductible costs—to a maximum of 

$6000 over the 3 PROVENGE treatments. 

Providing easier 
access to care 
with PROVENGE
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