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With 180 oncologists practic-
ing at more than 30 loca-
tions, UPMC Cancer Centers 

is one of the largest networks of can-
cer specialists in the country. In the 
early 2000s, the oncologists at UPMC 
recognized the importance of consis-
tency and quality of care and the dif-
ficulties of ensuring a uniform level 
of care across their large distributed 
network. At the same time, they found 
themselves caught in the crosshairs 

of healthcare plans’ efforts to ratchet 
down the rising costs of cancer care. 
Together, these factors drove UPMC 
oncologists to develop clinical cancer 
pathways. Clinical pathways are treat-
ment plans that lead physicians to 1 
preferred treatment for a given state 
and stage of disease.1 Pathway pro-
grams are believed to be a cost-effec-
tive way to provide evidence-based pa-
tient care.2,3 Over the past several years, 
UPMC has continued to use, improve, 
and expand its pathway program. For 
UPMC, clinical pathways are a way to 
ensure that all patients going to any 
UPMC location get the same care. 

Prompted by its success and a grow-
ing interest in pathways among the 
broader oncology community, UPMC 
commercialized its program. This 
move made its well-founded pathways, 

Much has been said and written 
about the circumstances sur-
rounding the launch of Den-

dreon’s innovation in cancer treatment, 
Provenge, a novel immunotherapeutic 
treatment for end-stage prostate can-
cer. In the months following the initial 
launch, capacity limitations were said 
to have constricted the potential uptake 
of the treatment in the medical com-
munity, masking the balance between 
sales and projected sales. As time went 
on and capacity issues were resolved, a 
Q code was assigned in July 2011 to the 
treatment, which improved billing is-
sues, and expectations remained high 
among investors for product uptake. 

The rising cost of healthcare is a 
topic of constant discussion and 
equally constant consternation. 

A lot of money is spent on healthcare 
in America, far more than in any other 
Western country, and over time, there 
has been tremendous inflation in this 
spending, particularly when indexed 
against the GDP.1 Oncology seems a 

particularly prominent passenger on 
this runaway train. Although oncology 
spending in both the commercial and 
Medicare sectors represents less than 
10% of the total healthcare spend,2 sev-
eral big-ticket items bring constant at-
tention to this specialty. And why not, 
with immunotherapy costing $100,000 
per course and oral targeted agents 
costing $5000 to $10,000 per month? 
These mind-boggling price tags seem 
out of reach for the average patient.

A major reason for the concern over 
the cost of these agents is the per-
ceived lack of value. The clinical trials 
that have led to the approval of these 
agents often employ end points, or 
outcomes, that address only part of the 
value assessment patients must make. 
High cost may interfere with living lon-
ger or better regardless of disease-free 
survival or disease stability.

The ability to rank “relative val-
ues” associated with our therapeutic 
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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

150

100

50

0

-50

-100

C
h

an
g

e 
Fr

o
m

 B
as

el
in

e 
(%

)

IM
P

R
O

V
E

M
E

N
T

   
 W

O
R

S
E

N
IN

G

50% Improvement

Upper 50th Percentile Upper 50th Percentile

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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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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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.
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Fluorescence in situ hybridization has been the “gold standard” for detecting ALK gene arrangement for some 
time, thanks in large part to it being the only companion diagnostic test approved by the US Food and Drug  
Administration for crizotinib treatment. However, in this issue of Evidence-Based Oncology, an article  

examines the efficacy of such a costly test (the author mentions that a 2011 Forbes article estimates the test to 
be ~$1500) and offers up an alternative testing option in the form of immunohistochemistry, another ALK testing 
method currently under evaluation.

The issue of cost is inseparable from healthcare, especially when it comes to oncology. In an era where  
targeted therapy is rapidly advancing, this issue is more relevant than ever. Companion diagnostics and phar-
macogenomics are areas of medical science that have the potential to truly personalize care, especially in the 
oncology arena; however, the costs of many therapies and tests are highly problematic in that payers are not fully 
convinced that they are worth the investment and many patients are currently unable to afford them.

So, the obvious question becomes, where do we go from here?

Such a general, open-ended question might yield 100 different answers from 100 different healthcare profession-
als. One thought comes from C. Daniel Mullins, PhD, a healthcare economist at the University of Maryland School 
of Pharmacy and recent speaker at the Academy of Managed Care Pharmacy 24th Annual Meeting & Expo in  
San Francisco. Dr Mullins believes that, in order to better manage oncology costs, payers must achieve consensus 
from providers. Dr Mullins is not alone in this line of thinking. Barry Brooks, MD, medical oncologist with a commu-
nity-based practice in Texas, expands on this thought by stating that providers would be more likely to buy into the 
importance of cancer pathways in lowering costs if payers would agree to 2 simple points. First, says Brooks, “Payers 
should agree to waive prior authorization requirements, which eat up considerable time and administrative resour-
ces and are perceived by physicians as a barrier to care.” Secondly, they should “relinquish the right to retrospective 
reviews of care plans (outside of ensuring an evidence-based protocol is actually being used).” (Find out more about 
what Dr Brooks thinks at http://hcp.lv/ITZdWm).

The overall theory put forth by Drs Mullins and Brooks is that eliminating prior authorization can lead to higher 
quality. And, in the end, it’s the pursuit of quality that is going to help revolutionize the entire healthcare system, not 
just as it pertains to oncology. It’s quality that is going to unite all sectors of the healthcare industry. Quality is what 
is going to create buy-in from payers and providers so that, subsequently, patients will be able to afford timely care.

Thank you for reading.

Brian Haug
Publisher
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Disease Overview

Chronic myelogenous leukemia 
(CML) is an acquired disorder in 
which the Philadelphia chromo-

some, a translocation between chro-
mosomes 9 and 22, is acquired in he-
matopoietic stem cells, resulting in 
expression of the Bcr-Abl oncoprotein. 
Over 5000 Americans are diagnosed 
with CML each year.1 Fortunately, the 
advent of tyrosine kinase inhibitor (TKI) 
therapy has dramatically extended life 
expectancy, with only 270 Americans 
expected to die of CML in 2011.2 The 
introduction of TKI inhibitor therapy 
has effectively transformed CML into 
a chronic disease, and this contributes 
substantially to the economic bur-
den associated with CML—the median 
survival of these patients exceeds 20 
years.3 A recent study demonstrated 
that medical costs for a patient with 
CML averaged $78,334 for just 1 year of 
treatment,3 and TKI therapy must be 
given chronically or patients risk recur-
rence or progression to the advanced 
blast stage of CML, which can be life 
threatening.

Current Treatment options
The primary front-line therapeutic op-
tion for CML is individual TKI treatment, 
specifically with imatinib, dasatinib, or 
nilotinib. Imatinib was the first TKI to 
be approved by the US Food and Drug 
Administration and is used primarily as 
first-line therapy—it is not approved for 
use after patients have tried dasatinib 
or nilotinib.4 In contrast, both nilotinib 
and dasatinib were initially improved as 
second-line therapy after development 
of imatinib resistance.5,6 However, re-
cent trials have demonstrated that these 

sponse to treatment (less than complete 
hematologic response at 3 months, no 
cytogenetic response at 6 months, minor 
or no cytogenetic response at 12 months, 
or a partial cytogenetic response at 18 
months) or if the disease reaches accel-
erated phase, treatment may be switched 
to a different TKI or an allogeneic trans-
plant may be considered. Once a patient 
reaches blast crisis, options are generally 
restricted to a clinical trial or an alloge-
neic transplant preceded by a TKI with 
or without concurrent chemotherapy.11,12

Economics
The management of CML is costly par-
tially because patients continuously 
receive TKI therapy for many years. No 
clinical studies have yet shown that TKI 
therapy can be discontinued without 
patients experiencing relapse.

According to Medi-Span data as of 
December 2011, the wholesale acquisi-
tion cost per month of standard imatinib 
therapy is $5819, compared with $7882 
for dasatinib and $8181 for nilotinib. The 
patent for imatinib expires in approxi-
mately 5 years, and a generic version 
could have a significant effect on pricing.

However, because some evidence sug-
gests that nilotinib and dasatinib may 
have superior efficacy compared with 
imatinib in the front-line setting, these 
agents may be cost-effective in spite of 
their higher prices (in the present com-
parison). Further studies are needed 
to establish the cost-effectiveness of 
these second-generation agents relative 
to imatinib. Only retrospective health 
economic studies have examined the 
relative cost-effectiveness of nilotinib 
and dasatinib. For instance, a recent ex-

agents may have advantages over ima-
tinib as first-line therapy, particularly in 
patients with intermediate- or high-risk 
disease.7-10 Longer-term follow-up of 
these studies is necessary to determine 
if these “second-generation” TKIs should 
become standard first-line therapy. For 
now, they are approved for newly diag-
nosed and imatinib-resistant disease 
only.7,8

Patients achieving a complete cyto-
genetic response with a first-line TKI 
remain on that therapy as long as their 
disease is in chronic phase. If patients 
do not achieve a complete cytogenetic 
response after 12 months of treatment 
with imatinib, they may receive higher-
dose imatinib or switch to either nilo-
tinib or dasatinib. For those receiving 
first-line nilotinib or dasatinib, treat-
ment is often switched to the other sec-
ond-generation TKI if their disease does 
not respond to initial therapy.

Some patients undergo mutational 
analysis of the Bcr-Abl kinase domain in 
order to choose the optimal second-line 
therapy, as both nilotinib and dasatinib 
are highly sensitive to specific muta-
tions. In addition, mutational analysis 
can reveal the T315I mutation, which is 
resistant to all 3 TKIs; in patients with 
this mutation, allogeneic stem-cell 
transplantation is a reasonable option. 
Transplantation, which is the only cu-
rative treatment for CML, has lost favor 
as a first-line therapy with the advent 
of TKIs because of its high toxicity, in-
cluding a 20% to 30% mortality rate,9 its 
limited feasibility (due to donor avail-
ability), and high cost.10

If a patient receiving front-line TKI 
therapy achieves an insufficient re-

amination of claims from 521 patients 
with CML receiving second-line TKI 
therapy (452 receiving dasatinib, 69 re-
ceiving nilotinib) showed that patients 
taking dasatinib had nearly twice as 
many inpatient admissions (incidence 
rate ratio, 1.99; P = .047) and more than 
twice as many inpatient days (incidence 
rate ratio, 2.44; P <.001) compared with 
patients receiving nilotinib.3 In addi-
tion, patients given dasatinib therapy 
had $8288 more medical service costs 
(P <.001), which were primarily associ-
ated with inpatient care. Finally, those 
taking dasatinib were found to be 13% 
less adherent to their medication than 
patients taking nilotinib (P = .009), de-
spite the fact that nilotinib is taken 
twice daily and dasatinib is taken only 
once daily. Caution must be used when 
interpreting retrospective studies, but 
these data are intriguing. They are 
also consistent with another study of 
267 patients, which demonstrated that 
patients with lower adherence to TKI 
therapy (in this case, imatinib) incurred 
higher annual medical costs.13 In this 
study, patients with a medication pos-
session ratio (MPR) of 75% incurred an 
additional $4072 in medical costs in 1 
year compared with patients having an 
MPR of just 10% higher, or 85%.

An interesting issue involving these 
TKIs is that they are oral drugs rather 
than injectable oncology agents, and are 
covered sometimes as part of the medical 
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Figure. Annual Costs Associated 
With the Treatment of Chronic 
Myelogenous Leukemia

Reprinted with permission from Wu et al.3
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to chronic myelogenous leukemia therapy (http://hcp.lv/Je1aAN)
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Disease Overview

benefit versus the pharmacy benefit. In 
fact, since they are given on a continuing 
basis, many payers utilizing the pharma-
cy benefit elect to purchase and supply 
these agents through specialty pharmacy 
providers, who may have greater lever-
age with manufacturers (which results in 
somewhat lower prices).

additional drivers of the Cost of Care 
and value
As expected, drug costs for patients with 
CML is the main driver of the cost of 
care, accounting for 42% of the total cost 
in one study examining costs incurred 
in the first year of care.3  This is true not 
only because TKIs are expensive drugs, 
but also because they are given indefi-
nitely, until patients reach advanced 
phase disease, which may take many 
years. For example, 55% of patients re-
ceiving imatinib as part of the pivotal 
IRIS trial were still taking the drug after 
8 years.14

Aside from drug costs, both outpatient 
costs and inpatient costs are substan-
tial as well, accounting for 27% and 26% 
of the total cost, respectively (Figure).3 

Examples of outpatient costs include 
both disease monitoring and mutational 
analysis. Although patients may receive 
TKI therapy and remain clinically sta-
ble for years, their response to therapy 
requires frequent monitoring. The Na-
tional Comprehensive Cancer Network 
recommends that patients achieving a 
complete cytogenetic response to TKI 
therapy should receive Bcr-Abl tran-
script monitoring every 3 months for 3 
years and every 3 to 6 months thereafter. 
The cost of this monitoring ranges from 
$375 to $1500 for each test.15 However, 
since this type of monitoring is neces-
sary to determine when therapy should 
be switched, this represents a necessary 
cost. Mutational analysis, which is often 
performed before choosing a specific 
TKI, is over $500.16 Although this test is 

not absolutely necessary, it represents a 
good value for 2 reasons. First, it can pro-
vide a rationale for using imatinib over 
the more expensive second-generation 
TKIs if none of the mutations that are 
highly sensitive to either nilotinib or da-
satinib are found. Second, if the patient is 
found to have the T315I mutation, no TKI 
therapy should be used, since that muta-
tion is associated with poor response to 
all current TKI therapeutic agents.

Funding Source: None.
Author Disclosures: Mr Mehr reports re-
ceiving payment for involvement in the 
preparation of this article. Dr Klemm 
reports no relationship or financial in-
terest with any entity that would pose 
a conflict of interest with the subject 
matter of this article.
Authorship Information: Concept and de-
sign (JK); acquisition of data (SRM); 
analysis and interpretation of data 
(SRM); drafting of the manuscript (JK, 
SRM); and critical revision of the manu-
script for important intellectual content 
(JK, SRM). EBO

References
1.  American Cancer Society. Cancer Facts & 

Figures 2011. Atlanta: American Cancer Society; 

2011.

2.  Quintas-Cardama A, Cortes JE. Chronic  

myeloid leukemia: diagnosis and treatment.  

Mayo Clin Proc. 2006;81:973-988.

3.  Wu EQ, Guerin A, Yu AP, Bollu VK, Guo A, 

Griffin JD. Retrospective real-world comparison of 

medical visits, costs, and adherence between ni-

lotinib and dasatinib in chronic myeloid leukemia. 

Curr Med Res Opin. 2010;26:2861-2869.

4.  Gleevec [prescribing information]. East Ha-

nover, NJ: Novartis Pharmaceuticals Corporation; 

2011.

5.  Sprycel [prescribing information]. Princeton, 

NJ: Bristol-Myers Squibb; 2011.

6.  Tasigna [prescribing information]. East Hanover, 

NJ: Novartis Pharmaceuticals Corporation; 2011.

7.  Kantarjian H, Shah NP, Hochhaus A, et al. 

The American Journal of Managed Care   •   May 2012   •   Volume 18, Special Issue 3

SP106

“The best value should be attained  
if we can achieve a remission with  

the fewest side effects.”
—allan Jay Kogan, Md

Medical Director

The American Journal of Hematology and Oncology and Oncology 
Nursing News are journals for oncology professionals, with the goal  
of helping physicians and nurses provide better care for their patients.

Helping busy oncology professionals keep up with the constant flow 
of information in oncology requires a dynamic website. onclive.com 
is updated daily with breaking healthcare news, links to useful online 
resources, and views from oncology’s leaders in research. 

EBO: in the majority of patients, chronic myelogenous leukemia (CMl) is 
highly treatable with today’s therapeutic agents. What has been the value 
of targeted treatment on value for the payer and the patient with CMl?
Dr Kogan: The introductions of the targeted tyrosine kinase inhibitors, such as 
imatinib, have made a great difference in terms of outcomes to patients with 
CML. As a health plan, we support the appropriate use of targeted treatment with 
biomarker testing.

EBO: Considering the state of the art in CMl treatment today, what are your 
objectives in setting medical benefit policy to ensure optimal treatment?
Dr Kogan: We use prior authorization to ensure that biomarker testing has been 
done, according to the prescribing information, before targeted treatment is un-
dertaken.

EBO: What would you characterize as the determinants of good value in 
treating patients with CMl today?
Dr Kogan: We feel that the best value should be attained if we can achieve a re-
mission with the fewest side effects. We would also prefer therapies with easy, 
convenient dosing to enhance compliance, especially since compliance seems to 
be a strong factor in averting recurrence. We also believe we can achieve greatest 
value if the regimen results in minimal interactions with other drugs the patient 
may be taking.

EBO: What are the key objectives as a payer when managing patients with 
CMl?
Dr Kogan: Obtaining a cure or remission with the fewest side effects would be the 
first objective. We want to avoid blast crisis, but it is difficult to determine who 
may be at higher risk for progression to blast crisis. It would be nice to have a bio-
marker to help in this respect. Stem-cell transplant is the most expensive treat-
ment for CML. If we can avoid (not simply delay) the need for stem-cell trans-
plant, that would create a very beneficial cost offset.

 
EBO: does your plan contract with any major cancer treatment networks?
Dr Kogan: Although we don’t contract with major cancer networks, we do have 
preferred contracts with centers of excellence. The major benefits of these con-
tracts are quality assurance and documentation of best outcomes. Most can-
cer networks want exclusive contracts, which would limit network negotiations 
with other needed providers geographically as a national health plan.

EBO: does your health plan collaborate with any organizations to encourage 
members to participate in clinical trials in cancer treatment?
Dr Kogan: No, we don’t collaborate directly. Participation is determined by their 
employer’s choice of benefit plan (if such participation is covered). This can vary 
by the level of trial (phase I, II, or III) and what exactly would be covered (every-
thing related to usual care minus the experimental drugs and costs associated 
with monitoring/usage/administration of such drugs).

State regulations also influence this issue, as a number now require coverage 
for clinical trials for fully insured members (this does not apply to self-insured 
plans—which is why so many employers choose this approach, to avoid onerous, 
costly state mandates).

EBO: What types of investigational interventions hold the most promise for 
the future prevention/treatment of CMl?
Dr Kogan: That’s a bit difficult to say, because CML is highly treatable in the 
chronic phase with today’s therapeutic agents. I do think targeted, oral drug com-
binations with companion biomarker tests offer the best direction, with the best 
tolerance regarding side effects.

Dr Kogan is based in Dallas, Texas, and is the medical director for a national commercial 
health plan.

Payer Perspective
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Those hopes were challenged as Dendre-
on announced a slowing of sales versus 
estimates for the later quarters of 2011. 
This article will explore some of the is-
sues behind the launch of Provenge, and 
discuss, from a community oncology 
perspective, whether the Provenge story 
reflects a rapidly changing landscape 
that moved faster than was anticipated 
for a new drug launch or rather serves as 
a claxon warning for revision of expecta-
tions for new drugs related to oncology 
for the future.

Typical Launch Delays in Production and 
Approval. Provenge, an autologous cell 
therapy, first won US Food and Drug 
Administration (FDA) approval in April 
2010, and was officially launched the fol-
lowing month. CMS resolved national 
uncertainty over whether it would reim-
burse for Provenge at the end of March 
2011, and after much national attention 
was drawn by the cost of the treatment 
($93,000 for 3 infusions of the vaccine 
over 30-40 days), CMS announced that 
it would reimburse for Provenge when 
used for its approved indication. Private 
insurers continued to watch both the ef-
ficacy and the cost of the new treatment, 
and put into place a combination of prior 
authorization and post-claim medical 
reviews for physicians wishing to pre-
scribe the treatment for their patients.1

Capacity issues constrained the ini-
tial drug launch for much of the first 12 
months it was on the market. Full-scale 
production wasn’t achieved until May 
2011, which limited the number of sites 
at which the drug could be launched. 
Initial focus of distribution of Provenge 
was limited mostly to about 50 academic 
hospitals and cancer centers, despite 
more than two-thirds of asymptomatic 
or minimally symptomatic metastatic, 
castration-resistant prostate cancer 
(CRPC) patients being treated in commu-
nity practice settings.1 After the produc-
tion issues were resolved, Dendreon ex-

medical records that can track and re-
port on certain measures. The American 
Recovery and Reinvestment Act of 2009 
(ARRA) was signed into law on Febru-
ary 17, 2009. The ARRA was intended to 
kick-start healthcare investments in in-
formation technology, and in so doing, 
it created significant financial pressures 
on healthcare providers, which had al-
ready tight operating margins to fund 
technology initiatives.

Increased Patient Financial Responsibil-
ity. Following the passage of the MMA 
in 2003, new Medicare Advantage Plans 
and private insurers started pushing 
greater financial responsibility for care 
upon the patients. Rising costs of care, 
driven by combination drug regimens 
and higher drug prices, even affected 
Medicare patients with regular Medi-
care insurance. If those regular Medi-
care patients did not also have supple-
mental insurance to assist with the 20% 
for which they are responsible, treat-
ments could become unmanageable for 
those patients.

Community Practices and Provenge
As operational margins tightened for 
medical practices, cash flow assumed 
great importance. Practices could often 
see delays in payment due to medical 
reviews and other payer processes of 

tended its sales force activities out into 
the community, targeting both oncology 
and urology practices. Those sites now 
number over 800, yet the investment 
community is still wondering if final 
2012 sales will reach expectations.2

Atypical Questioning of Launch and 
Sales. More questions have surrounded 
the launch of Provenge than any other 
oncology product in recent history. This 
launch is unique for a few reasons. It is 
a novel treatment, using the patient’s 
own cells to create the product. There is 
not likely to be a generic version of this 
treatment on the horizon. The patients 
do not have many other options—this is 
for a specific group of end-stage pros-
tate cancer patients. Ultimately, sur-
vival is not an end product of this treat-
ment, but it does seek to extend life for 
patients by a margin without complica-
tions of chemotherapy alternatives. Po-
tential patients are found primarily in 
the community practices of both urolo-
gists and oncologists.

Questions from market analysts 
regarding the Provenge launch have 
centered around issues such as price, 
potential lack of patient demand, po-
tential lack of education of physicians 
regarding access and administration, 
and particularly the probability and 
speed of reimbursement. None of these 
are new issues, and particularly not for 
oncology drugs. What happened during 
this product launch to cause such angst 
for Provenge?

Timing is Everything: Provenge  
Entered the Market during  
Tumultuous Times
Recent Reimbursement Changes. Since 
2003, when the Medicare Prescription 
Drug, Improvement, and Modernization 
Act (MMA) was passed, drug reimburse-
ments for oncology have steadily de-
clined. Medicare now pays based upon 
a market calculation of cost that doesn’t 
match the direct and indirect expen-
ses that physicians incur to buy drugs 
for treatment. This Average Sales Price 
(ASP)-based reimbursement rate was 
adopted by Medicare in 2005 and more 
slowly by private insurers. By 2010, a 
cancer center (private or hospital-based) 
could see from 50% to 75% or more of its 
drugs reimbursed on an ASP basis. Af-
ter factoring in both direct and indirect 
costs of drug acquisition, stocking, and 
handling, many practices could hope, at 
best, for breakeven on most of the drugs 
they stock. However, at the same time, 
private payers were rapidly ramping up 
oncology drug management processes, 
such as prior authorizations and reviews 
of medical necessity.

Increasing Pressures for Costly Technol-
ogy. Medical providers, both hospitals 
and physician practices, have faced 
rapidly escalating demands for infor-
mation technology, including electronic 

30, 60, or even 90 days. In earlier years, 
margins on practice operations could 
more easily cover those cash flow de-
lays, but by 2010, practices were feeling 
such financial pressure that timing of 
cash flow and cash outlays became very 
important, even if a drug were to be ul-
timately covered and funded. According 
to an Updated Practice Closings Report 
released by the Community Oncology 
Alliance in March 2011, more than 1000 
cancer clinics nationwide have experi-
enced closings or financial struggles to 
pay bills, have sent patients elsewhere 
for treatment, or have been acquired by 
other entities. Dr David Eagle, president 
of the Community Oncology Alliance, re-
ports that these closings are due to both 
Medicare reimbursement cuts since 
2004 and increasing numbers of private 
insurers following the Medicare pattern 
of reimbursement cuts.3

With increasing health plan focus on 
appropriate use and prior authoriza-
tions came a large stick: If a treatment 
did not get appropriate prior authori-
zation, or was found under subsequent 
medical review not to be covered, it 
was the practice that tended to absorb 
the loss.

It would not be uncommon by 2010 
and 2011 for a practice or physician to 
look at a newly approved drug, try it 
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“No longer was 
simple approval by 
the FDA a blanket 

pass into uptake 
in the medical 

community.”
—dawn G. Holcombe,  
MBa, FaMCPE, aCHE

President, DGH Consulting

Provenge Angst
(continued from Cover)

In the fall of 2011, while Provenge was still making news as a front-runner treatment 
for prostate cancer, another treatment, this time taken as a twice daily oral pill, was 
being approved for a slightly different indication.1 Zytiga, made by Johnson & Johnson, 
was first approved in 2011 for men with prostate cancer who had previously failed 
chemotherapy. However, a recent clinical trial was halted early by independent data 
monitors due to findings which, if approved, would move Zytiga into direct competition 
with Provenge for men with less advanced prostate cancer.2

The nature of cancer research and treatment is that the unexpected is likely to pre-
vail.  With hundreds of clinical studies under development, new information is produced 
each year in peer-reviewed journals and clinical meetings, and submitted for approval. 
Placement of a new drug on the market requires a delicate balance of pricing strategy, 
proven efficacy under parameters whose importance sometimes varies with the be-
holder, and some degree of luck in terms of uptake on the part of patients, physicians, 
and health plans. If drugs are then held up in scrutiny to alternatives and found to have 
comparative issues on any of a number of fronts, it could be a challenge to its market 
success and position, no matter how new the drug itself is. There are differences in 
delivery, perceived convenience, and medical efficacy between Zytiga and Provenge 
that are now very much a part of the clinical discussion and ultimately will play out in 
the market.
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initially for 1 patient, and observe not 
only the financial approval and reim-
bursement patterns for that drug, but 
also compare the results of the drug for 
their own patient against the published 
trial results. New drugs were being ex-
posed to a much higher level of scrutiny 
in the real world medical community 
than ever before. No longer was simple 
approval by the FDA a blanket pass into 
uptake in the medical community.

Current Physician Community  
Perspectives on Provenge
For this article, local practices in Con-
necticut were interviewed on their cur-
rent experiences and concerns regarding 
Provenge. While concerns about whe-
ther or not the treatment will be covered 
seem to have lessened, cash flow for 
payment, financial impact on the pa-
tient for copays and co-insurance (even 
for Medicare patients), and performance 
efficacy of the treatment in light of the 
cost of treatment continue to be signifi-
cant themes.

Indications and Appropriateness. One 
oncology physician noted that they con-
tinue to see occasional problems with 
Provenge, primarily because of detailed 
oversight and insurance expectation 
that treatment will follow FDA approval 
very closely. Another practice adminis-
trator indicated that although they are 
one of the busiest practices in the area, 
they have not yet put any patients on 
Provenge, stating however that they 
believe one patient will soon meet the 
criteria. Conversely, it was noted that so 
much goes into pre-authorization be-
fore the patient is put into the process 
that the practice feels well assured of 
payment before the process begins.

Cash Flow. It appears from the respond-
ing practices that cash flow is still a con-
cern, but the depth of the concern may 
vary depending on the practice and the 
respondent. One practice administra-
tor noted that drug distributor delays of 
drug payment due date of up to 90 days 
is very helpful. However, she went on 
to note that if a practice has more than 
1 patient on Provenge, it needs to plan 
carefully for making that payment when 
the 90 days is up. If the practice has more 
than 1 patient on at a time, a due bill of 
over $100,000 could be significant for any 
practice. That administrator also won-
dered whether the payment terms for 
product could be restricted now that the 
Q code has been issued. Another physi-
cian noted that patient acceptance has 
been generally poor (from a financial 
rather than clinical standpoint). Another 
practice administrator noted that with 
practices across the country experienc-
ing significant cash flow problems re-
lated to the Medicare implementation 
of new software (5010), any high dollar 
amount item for any reason is being 
closely scrutinized.

was probably planned to be a conven-
tional launch was beset with questions 
about value, pricing, efficacy, and slow 
uptake in its primary market, the com-
munity practice.

The new reality for any drug launch is 
now probably a litany of what Dendreon 
experienced:
•	 Increasing scrutiny of efficacy against 

alternatives (sidebar; but probably 
with an expectation that such effi-
cacy will be measured in half, three-
quarter, or full years rather than a few 
months).

•	 FDA approval may mean acceptance 
on Medicare formularies, but health 
plans may accept FDA approval or 
conduct their own reviews for what 
they consider to be medical appro-
priateness. Physicians may increas-
ingly slowly adopt a product under 
FDA approval within their own prac-
tice, but observe treated patients for 
actual clinical experience in com-
parison with the published litera-
ture—as much for their own clinical 
satisfaction as for their ability to ex-
plain medical necessity to a health 
plan when prescribing the product.

•	 Patients may consider treatment op-
tions, even if FDA approved, and de-
cide to proceed or not based upon 
their own financial benefit package 
and personal situation. Dollars paid 
are being weighed heavily as debt 
incurred for a family that will linger 
once the patient is gone.

•	 Cost of product acquisition and tim-
ing of payment of that debt related 
to payment for treatment using that 
product are increasingly important 
to physician practices. Cash flow will 
be measured, and the higher-priced 
products may be subject to volume 
limitations on numbers of patients 
being treated at the same time to re-
duce exposure, and in the process, re-
strict market volume.

These concerns will remain whether 
treatment is delivered in a physician 
office or a hospital setting. Cash flow 
for oncology care and operational con-
cerns have now become a permanent 
fixture in the treatment of cancer for 
the providers, the health plans, and the 
patients. Value is a function of all these 

Patient Impact. Concern was still ex-
pressed over the financial impact on 
the patient. Dendreon was compli-
mented for the resources that it does 
make available to patients, but there 
were concerns over not only the impact 
on the patients who do not qualify for 
needed assistance, but also the burden 
on the patients and practice of the pro-
cess for obtaining assistance. Even if 
assistance is found, the burden on hu-
man capital in the administrative and 
education process is significant, and 
may be untenable for a private practice 
or for the patient relative to the medi-
cal opportunity afforded by the treat-
ment. A 2010 survey by the Association 
of Oncology Social Work reported that 
as many as 68% of cancer patients and 
caregivers reported that the patient is 
experiencing financial hardship due to 
medical bills. The survey also reported 
that about 49% had stopped treatments, 
skipped medications, or missed doctor’s 
appointments due to the financial bur-
den, and many more never start treat-
ment at all because of the catastrophic 
costs of cancer care.4

Value. Value, like anything, is found in 
the eye of the beholder. Both patients 
and physicians still express concern 
over the balance between the efficacy 
and benefit of the treatment versus the 
cost of obtaining that treatment. Even 
when patients have insurance that 
pays the bulk of the expense, cost is 
still considered as part of their evalua-
tion process. The physicians who were 
interviewed, while not a significant 
sample, were interesting in that they all 
expressed either their own or their pa-
tients’ concern with the clinical experi-
ence in comparison with the literature 
or when compared with alternatives.

Conclusion: Both a symbol and victim 
of the Times
As will be done with many more on-
cology treatments to come, Dendreon 
pushed to develop an individualized 
treatment for a patient population with 
few other alternatives. Under other 
circumstances, this innovation would 
have been lauded more than ques-
tioned. But, because of the maelstrom 
of financial pressures hitting practices, 
patients, and health plans alike, what 

pressures on the involved entities, as 
well as on the pharmaceutical company 
that develops the innovative treatment. 
For good or bad, that value equation has 
changed forever, and will actually con-
tinue to evolve as we learn more about 
the actual performance of all the alter-
natives for oncology treatment in the 
clinical setting. This may be a surprise 
message for financial market investors, 
but the physicians, patients, and health 
plans have been living with this reality 
for several years. Good products with 
strong efficacy will launch and do well, 
even if it is more slowly than expected 
based upon old market rules. EBO
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Testing for ALK-Positive NSCLC
Signaling the Future of Personalized Medicine

Keith Beagin

recent studies offer new insights 
into ALK detection methods 
and related treatments. Screen-

ing for the non-small cell lung can-
cer (NSCLC) subtype has been at the 
forefront of NSCLC research, and nu-
merous published studies have estab-
lished meaningful results spanning a 
vast spectrum of testing approaches. 
While fluorescence in situ hybridiza-
tion (FISH) has been the “gold stan-
dard” of detecting ALK gene rearrange-
ment, several clinical trials evince 
limitations in this method—in terms 
of both cost and effectiveness—and 
oncologists and other medical profes-
sionals suggest administering a com-
bination of screening methods to ad-
equately identify ALK-positive NSCLC. 
The US Food and Drug Administration 
(FDA) has recently approved FISH as 
the sole testing method for ALK gene 
rearrangement. Further, it is also the 
prescreening step for ALK treatment 
eligibility. Crizotinib (Xalkori), an oral-
ly taken ALK inhibitor, is currently the 
only FDA-approved drug treatment for 
ALK non-small cell lung cancer, and 
since its prescription is entirely con-
tingent upon positive FISH results, 
many researchers promote the stan-
dardization of other screening meth-
ods, which could be more accurate 
and cost efficient. Many payers, how-
ever, argue that the efficacy of FISH is 
enough to validate its usage, and that 
this current trend of companion di-
agnostic devices will, in the long run, 
promote more efficient use of treat-
ment and better patient outcomes.

anaplastic lymphoma Kinase
Anaplastic lymphoma kinase, or ALK, is 
a subset of non-small lung cancer that 
represents about 4% of lung adenocar-
cinomas.1 This subset was discovered 
in a 2007 Japanese study that identi-
fied “a fusion gene comprising por-
tions of the echinoderm microtubule-
associated protein-like (EML4) gene 
and the anaplastic lymphoma kinase 
(ALK) gene….”2 Interestingly, ALK rear-
rangement is almost exclusively found 
in non-smokers, or light smokers (less 
than 10 packs a year). Further, research-
ers have identified at least 13 known 
variants of the EML4-ALK fusion gene, 
a characteristic often cited as diagnos-
tically problematic, especially given the 
rareness of ALK rearrangement.

of 735 NSCLC patients, FISH identified 
ALK-gene rearrangement in only 28 pa-
tients (3.8%), while immunohistochem-
istry (another ALK testing method cur-
rently under evaluation) identified 55 
patients (7.5%) as ALK positive.3

More important, FISH is an expen-
sive procedure, its steep cost further 
compounded by laboratory fees. A 
2011 Forbes article prices a FISH test at 
~$1500, which includes the cost of the 
test (~$250) and pathology services.4 
Further, because Abbott’s FISH kit is 
biomarker-based (the Vysis FISH kit is 
optimized to locate only ALK gene mu-
tations), it supposes a potential waste of 
resources; the same Forbes article finds 
that only 1 out of 25 ALK-tested patients 
actually test positive for ALK gene rear-
rangement. As a result, oncologists and 
subspecialists are working to standard-
ize a more diagnostically effective and 
economical method for ALK screening. 
When asked about the economic impli-
cations of FISH, Joanne E. Yi, MD, ana-
tomic pathology and clinical pathology, 
Mayo Clinic, had this to offer: “Most 
community pathology laboratories do 
not have the equipment or personnel to 
perform this test, and they usually send 
out to reference laboratories. FISH probe 
for ALK translocation in a lung cancer 
setting is now more expensive since the 
FDA approved the drug with the (FISH) 
companion test…the prevalence of ALK 
translocation is so low, and if you do 
cost analysis it (alternative testing and 

In August 2011, the FDA approved the 
oral ALK inhibitor crizotinib (licensed 
by Pfizer under the brand name Xalko-
ri), and it is currently considered the 
standard method of treatment for ALK-
positive NSCLC. Prescription, though, is 
contingent upon the testing for and sub-
sequent positive identification of ALK re-
arrangement. To meet this requirement, 
the FDA approved Abbott Laboratories’ 
Vysis Break Apart FISH Probe Kit as the 
sole companion test to crizotinib treat-
ment. This test-treatment combination 
is part of the larger trend of personalized 
medicine development, and it repre-
sents what Jenifer Antonacci, director of 
media relations, Pfizer Inc, calls “a shift 
away from a one-size-fits-all approach, 
toward biomarker-based treatment de-
cisions.” But with FISH’s high up-front 
costs and wavering results, many still 
question the viability of offering the 
FISH kit as the sole screening method for 
NSCLC patients.

Testing for and Treatment of alK-Posi-
tive non-small Cell lung Cancer
FISH continues its reputation as the 
“gold standard” for ALK screening. Being 
the only FDA-approved companion di-
agnostic test to crizotinib treatment, its 
diagnostic merit and cost are sources of 
much controversy among medical pro-
fessionals. The test’s diagnostic chal-
lenges are often cited in the literature. 
For instance, a 2011 multi-institutional 
study by Paik et al reported that out 

treatment) will be still much cheaper 
even if you reflex to more FISH.”

Nonetheless, proponents of FISH cite 
the method’s newly improved assays 
and ability to positively identify ALK 
translocation without further valida-
tion by other diagnostics as acceptable 
reasons for its standardization.1 Many 
also propose administering a combina-
tion of screening methods should FISH 
produce a false negative.

Health plan professionals, as well, are 
championing the apparent success of 
companion diagnostic devices like FISH. 
They argue that the potential effective-
ness of a biomarker-based test like FISH 
outweighs its high cost, and that as a 
prescreening step before treatment, it 
enables payers and patients to avoid 
much higher expenditures on what 
would be unnecessary treatment.

Crizotinib (Xalkori) was approved by 
the FDA in August 2011, and is targeted 
therapy for the treatment of ALK-posi-
tive NSCLC. Responses to the drug have 
been mostly favorable, with the results 
of the initial drug trials showing a 57% 
response rate after just 8 weeks of treat-
ment.5 While adverse effects have been 
reported, all are relatively mild, with the 
most severe being temporary visual im-
pairment (Table).6

Much like its companion FISH test, 
however, crizotinib comes with a high 
cost. In 2011, Emaxhealth.com repor-
ted that crizotinib costs approximately 
$9600 a month, and with its reliance 
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Table. Most Common Treatment-Related Adverse Events (≥10%) With Crizotinib (N = 113)a

Adverse event Grade 1, n (%) Grade 2, n (%) Grade 3, n (%) Grade 4, n (%) Total, n (%)

Nausea 58 (51.3) 1 (0.9) 0 0 59 (52.2)

Diarrhea 55 (48.7) 2 (1.8) 0 0 57 (50.4)

Visual impairment 51 (45.1) 0 0 0 51 (45.1)

Vomiting 46 (40.7) 1 (0.9) 0 0 47 (41.6)

Constipation 22 (19.5) 6 (5.3) 0 0 28 (24.8)

Peripheral edema 19 (16.8) 3 (2.7) 0 0 22 (19.5)

Decreased appetite 21 (18.6) 0 0 0 21 (18.6)

Dizziness 21 (18.6) 0 0 0 21 (18.6)

Fatigue 14 (12.4) 3 (2.7) 1 (0.9) 0 18 (15.9)

Alanine aminotransferase 
increased

3 (2.7) 6 (5.3) 4 (3.5) 1 (0.9) 14 (12.4)

aReprinted with permission from Camidge et al.6
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on the FISH probe kit as a companion 
test, the total cost of ALK screening 
and treatment would be “prohibitive 
for many.”7

In an effort to make crizotinib more 
affordable and accessible, Pfizer is of-
fering a copay assistance program that 
enables privately insured, eligible pa-
tients to pay no more than $100 per 
prescription.8 It is important to note, 
though, that both the drug and copay 
assistance are only available at par-
ticipating specialty pharmacies. The 
company is also offering its First Re-
source counselors to help uninsured or 
ineligible patients find other crizotinib-
granting assistance programs.

Additionally, other treatments for 
ALK-positive NSCLC are currently under 
evaluation. A recent study identified 18 
ALK-positive patients with an acquired 
resistance to crizotinib.9 Recent papers 
have noted the efficacy of pemetrexed-
based therapies10 and ganetespib (a heat 
shock protein 90 inhibitor)11 in treating 
the ALK subset. EBO
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EBO: does aetna currently cover the costs of both 
FisH testing and crizotinib treatment?
Dr McDonough: This is an interesting treatment, because 
you have an oral medication that’s covered under your phar-
macy benefits, and then you have a companion diagnostic 
that would be covered under medical benefits. Yes, we 
would cover both for their approved indications at this time. 

EBO: do you see other health plans jumping on 
board with offering both of these recently Fda-ap-
proved components?
Dr McDonough: I think that you’re going to see pretty 
uniform coverage for the test and the treatment. It is an 
FDA-approved treatment for cancer. I believe the National 
Comprehensive Cancer Network has (also) endorsed the 
use of this for the treatment of people with NSCLC….
To ensure that the product is working appropriately, you 
would cover, under the medical benefits, the FISH test 
that’s used.

EBO: To what extent does the cost of FisH factor 
into your coverage decisions?
Dr McDonough: This is an important point—we make 
the coverage decision based on the evidence of effective-
ness. The cost-effectiveness is factored into the coverage 
decision only after you’ve made the coverage decision….
Aetna has agreed to cover cancer drugs with indications 
that are recognized by the NCCN of level II/B or greater. 
So in addition to FDA approvals, the NCCN guidelines are 
factored into our coverage decision.

EBO: so with research indicating that only 1 out 
of 20 or 25 patients will actually test positive for 
alK gene rearrangement, do you find covering the 
costs of FisH is in any way a waste of resources? is 
it problematic?
Dr McDonough: The nice part about this (FISH) test is 
that it allows you to focus on the 1 out of 20 patients that 
would actually benefit from this (Xalkori) drug. It actually 
allows for more efficient use of resources. Also, the drug 
has adverse effects, some that are potentially serious. So 
in using this test, you’re able to focus the use of the drug 
on the people that benefit, and not expose the 19 out of 
20 patients who will not benefit, from the risks, including 
the adverse reactions, by exposure to this drug.

EBO: Pfizer is currently offering the Xalkori drug in 
conjunction with a $100 copay assistance program 
for underinsured patients whose health plans do not 
offer coverage. do you think it is in these patients’ 
best interest to pay out of pocket for the FisH test?
Dr McDonough: Yes. It (the cost of FISH) is minimal to 
the cost of the drug. You would want to know if you’re 1 
out of 20.

EBO: a stipulation of that Pfizer program is that it 
only allows a maximum annual savings of $24,000, 
which is approximately 2 months’ worth of treat-
ment. isn’t this an inadequate amount of treatment 
for the average alK-positive patient? What does the 
underinsured patient do in this scenario?
Dr McDonough: Yes. The average patient is on the drug 
for about 10 to 11 months…But I imagine that the program 
is allowing coverage with the idea that in the meantime, the 
patient will be getting coverage, or getting on Medicaid, or 

some other arrangement where they will get coverage for 
continued treatment.

EBO: Both abbott’s FisH kit and Pfizer’s Xalkori 
represent a recent breakthrough in personalized 
cancer treatment. do you foresee an emergence of 
potential competitors?
Dr McDonough: Not so much competitors. What I see 
is that this is a trend. The idea of having tests that de-
termine whether someone should be eligible for certain 
treatments…I think in the future we’re going to see many 
more examples of drugs that are developed in tandem 
with diagnostic tests, or also the development of diagnos-
tic tests after drugs come out. I think you will see both. 
The idea is that you can focus treatment on the subgroup 
of patients who would benefit the most.

EBO: so, to conclude, you view this trend of person-
alized medicine as beneficial to patient outcomes 
overall?
Dr McDonough: I think it will benefit patient outcomes, 
and also lead to a more efficient use of resources…The 
development of these companion diagnostics is essen-
tial to be able to demonstrate the benefits of a specific 
therapy, especially a specific therapy that only benefits 
a small subgroup of patients with a particular condition. 
So I do think we’re going to see more development of 
these companion diagnostic devices. In fact, the FDA has 
offered some direct guidance for industry on the develop-
ment of these companion diagnostics, so it’s definitely 
going to be a trend in the future.

Will the current trend of personalized medicine ultimately engender a future of improved healthcare? In a recent interview, 
robert Mcdonough, Md, Clinical Policy Research & Development, Aetna, discussed the impact of ALK testing and other 
companion diagnostics on policy making and patient outcomes:
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ZYTIGA® (abiraterone acetate) 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.
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 C o n t r a i n d i c a t i o n s — Z Y T I G A ®  m a y  c a u s e  f e t a l  h a r m 
(Pregnancy Category X) and is contraindicated in women who 
are or may become pregnant.

 Hypertension, Hypokalemia, and Fluid Retention Due to 
Mineralocorticoid Excess—Use with caution in patients with 
a history of cardiovascular disease or with medical conditions 
that might be compromised by increases in hypertension, 
hypokalemia,  and f lu id  retention.  ZYTIGA® may cause 
hypertension, hypokalemia, and fluid retention as a consequence 
of increased mineralocorticoid levels resulting from CYP17 
inhibition. Safety has not been established in patients with LVEF 
< 50% or New York Heart Association (NYHA) Class III or IV heart 
failure because these patients were excluded from the randomized 
clinical trial. Control hypertension and correct hypokalemia 
before and during treatment. Monitor blood pressure, serum 
potassium, and symptoms of fluid retention at least monthly. 

 Adrenocortical Insufficiency (AI)—AI has been reported in
clinical trials in patients receiving ZYTIGA® in combination 
with prednisone, after an interruption of daily steroids, and/or 
with concurrent infection or stress. Use caution and monitor for 
symptoms and signs of AI if prednisone is stopped or withdrawn, 
if prednisone dose is reduced, or if the patient experiences unusual 
stress. Symptoms and signs of AI may be masked by adverse reactions 
associated with mineralocorticoid excess seen in patients treated 
with ZYTIGA®. Perform appropriate tests, if  indicated to 
confirm AI. Increased dosages of corticosteroids may be used 
before, during, and after stressful situations.

 Hepatotoxicity—Increases in liver enzymes have led to 
drug interruption, dose modification, and/or discontinuation. 
Monitor liver function and modify, withhold, or discontinue 
ZYTIGA® dosing as recommended (see Prescribing Information 
for more information). Measure serum transaminases [alanine 
aminotransferase (ALT) and aspartate aminotransferase (AST)] 
and bilirubin levels prior to starting treatment with ZYTIGA®, 
every two weeks for the first three months of treatment, and 
monthly thereafter. Promptly measure serum total bilirubin, 
AST, and ALT if clinical symptoms or signs suggestive of 
hepatotoxicity develop. Elevations of AST, ALT, or bilirubin from 
the patient’s baseline should prompt more frequent monitoring. 

If at any time AST or ALT rise above five times the upper limit of 
normal (ULN) or the bilirubin rises above three times the ULN, 
interrupt ZYTIGA® treatment and closely monitor liver function.

 Food Effect—ZYTIGA® must be taken on an empty stomach. 
Exposure of abiraterone increases up to 10-fold when abiraterone 
acetate is taken with meals. No food should be eaten for at least 
two hours before the dose of ZYTIGA® is taken and for at least 
one hour after the dose of ZYTIGA® is taken. Abiraterone Cmax 
and AUC0-∞ (exposure) were increased up to 17- and 10-fold 
higher, respectively, when a single dose of abiraterone acetate 
was administered with a meal compared to a fasted state.

 Use in  Specif ic  Populations—The safety  of  ZYTIGA® 
in patients with baseline severe hepatic impairment has not 
been studied. These patients should not receive ZYTIGA®. 

 Drug Interactions—ZYTIGA® is an inhibitor of the hepatic 
drug-metabolizing enzyme CYP2D6. Avoid co-administration 
with CYP2D6 substrates that have a narrow therapeutic 
index. If an alternative cannot be used, exercise caution 
and consider a dose reduction of the CYP2D6 substrate. 
Additionally, abiraterone is a substrate of CYP3A4 in vitro. 
Strong inhibitors and inducers of CYP3A4 should be avoided or 
used with caution.

 Adverse Reactions—The most common adverse reactions 
(≥ 5%) are 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. 

* Study Design:  ZY TIGA®, in combination with prednisone, was 
evaluated in a Phase 3, randomized, double-blind, placebo-controlled, 
multicenter study in patients with metastatic castration-resistant 
prostate cancer (mCRPC) who had received prior chemotherapy 
containing docetaxel (N = 1,195). Patients were randomized 2:1 
to receive ZYTIGA® 1,000 mg orally once daily + prednisone 5 mg 
orally twice daily (n = 797) or placebo orally once daily + prednisone 
5 mg orally twice daily (n = 398). Patients were using a gonadotropin-
releasing hormone (GnRH) agonist or were previously treated 
with orchiectomy and were at castration levels of testosterone 
(serum testosterone ≤ 50 ng/dL).1 The primary efficacy endpoint 
was overall survival.
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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 
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   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)
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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].
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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 
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now known as Via Oncology Pathways, 
available to practices across the Uni-
ted States and internationally. To date, 
UPMC is the biggest customer of the 
commercial pathway service. The added 
contributions of external practices on 
the pathways committees are consid-
ered a valuable commodity, according 
to Kathy Lokay, president and chief ex-
ecutive officer of D3 Oncology Solutions, 
the UPMC affiliate that now owns and 
operates the Via Oncology Pathways. To 
date, practices in 11 states, India, and 
Ireland have purchased the Via Oncol-
ogy Pathways, with many more in active 
discussions. 

Peter Ellis, MD, director, Medical On-
cology Network of UPMC Cancer Cen-
ters, explained that commercializa-
tion allows UPMC to leverage costs to 
expand the pathways to more cancer 
types, more modalities of care, and 
more phases of care. The pathway pro-
gram, which initially focused on chemo-
therapy protocols for 3 or 4 diseases, has 
grown to include 95 percent of cancer 
incidences and now supports decisions 
surrounding prognostic testing, imag-
ing, radiation therapy, and supportive 
care. In 2011, pathways were launched 
for gastric cancer, bladder cancer, and 
chronic myelogenous leukemia. The 
group plans to roll out a testicular can-
cer pathway this year.

Keys to success
The success of UPMC’s clinical pathway 
program is attributed to several opera-
tional and philosophical aspects. 

Decision Support
In 2006, a software application was de-
veloped to provide real-time decision 
support via a user-friendly Web-based 
interface, referred to as the pathway 
portal. In effect, the software does the 
work of sorting through all the clinical 
algorithms for the physicians. The soft-
ware also provides back-end informa-
tion that serves as a valuable reporting 
source of user data, pathway adher-
ence rates, and clinical trial accrual in-
formation. 

Today, the pathway program is 
viewed as a software venture as much 
as it is a clinical content initiative. Lo-
kay commented, “You can have all the 
best clinical content in the world, but if 
it sits on a shelf or a static website, you 
really don’t have anything to show for 
it, nor are you really driving that deci-
sion support.

“With the growing complexity of can-
cer diagnosis, workup, and treatment 
in the age of personalized medicine, 
pathways are a critical tool to helping 
the typical community-based oncolo-
gist stay abreast of the data,” explained 

absence of good data, the goal is to drive 
standardization.

UPMC is home to the University of 
Pittsburgh Cancer Institute, a nation-
ally acclaimed and recognized research 
center. So, it is not surprising that 
clinical trials are held in high regard 
and positioned prominently in the Via 
Oncology Pathways. The decision sup-
port tool displays open clinical trials 
upstream of relevant treatment recom-
mendations. Trial accruals are counted 
on pathway. If a physician does not ac-
crue to the trial, they are asked to pro-
vide the reason for that decision from 
a structured list. 

While much attention has been paid 
to the idea that UPMC, and now Via 
Oncology, adhere to a single treatment 
pathway model, this is often incorrectly 
interpreted to mean there is only 1 op-
tion or pathway for each disease. The 
reality is much more complex. The lung 
cancer pathways, for example, include 
18 main branches with an additional 41 
suboptions branching off of those.

The committees stratify each disease 
by a number of attributes such as stage, 
histology, molecular pathology, and oth-
ers. They derive 1 single best treatment 
for the general presentation of each 
unique intersection of those attributes. 
This process is executed with the rec-

Ellis. In anticipation of these impend-
ing challenges, Via Oncology Pathways 
recently updated its extensive IT plat-
form. The transformed platform will al-
low them to manage and update thou-
sands of branches. 

Pathway Development and Review
Transparency throughout the pathway 
development process is maintained 
by (1) opening disease committees to 
all physicians within practices using 
the pathways, (2) providing evidence 
reviews that detail the data and ratio-
nale behind pathway decisions, and (3) 
adhering to a clear conflict of interest 
policy. “We take conflict of interest very 
seriously and we have positioned our-
selves so that we have no dependency 
whatsoever on the pharmaceutical in-
dustry that would cause a conflict of in-
terest, whether perceived or real,” em-
phasized Lokay.

Thirty-three well-established disease 
committees—16 medical oncology com-
mittees and 17 radiation oncology com-
mittees—meet quarterly to review the 
pathways. Each committee is chaired by 
2 physicians, 1 academic and 1 commu-
nity-based. Separate medical oncology 
and radiation oncology committees op-
erate for each disease, with 1 represen-
tative from each serving on the other’s 
committee. While Via has not yet devel-
oped surgical pathways, surgeons serve 
on committees for several diseases, es-
pecially those for which surgery is inte-
gral to care. 

The inclusion of academic doctors 
in the Via Oncology Pathway decision-
making process is somewhat of a distin-
guishing practice. It is a long-standing 
philosophy of UPMC’s pathway program 
that the process is best served by allow-
ing the physicians who live by the path-
ways to design the pathways. 

The disease committees strive to 
make evidence-based decisions when-
ever possible, but they do not adhere to 
a prescribed grading system. According 
to Brian Crandell, pathway pharmacist 
at Via Oncology Pathways, “We strive 
for the Phase III randomized trials, but 
unfortunately a lot of oncology drugs 
have been developed without a ran-
domized trial against what is currently 
the standard of care.” In these situa-
tions, the committee may turn to me-
ta-analyses for guidance, combine trial 
evidence, or make consensus-based 
recommendations. 

Decisions are based first on out-
comes. If there is no clear winner in 
terms of outcomes, toxicity is evalu-
ated. Cost is considered when there 
is no clear winner in terms of efficacy 
and toxicity. There are not many cases 
where it comes down to cost. “Usually 
you get to a point where you go, wow, 
okay, this regimen is much more toxic 
than the other one,” said Lokay. In the 

ognition that the single best treatment 
may work for approximately 60 percent 
of patients. 

Next, they consider whether there 
are other subgroups of patients for 
whom that therapy is not going to be 
a good fit, for example, patients who 
have poor performance status, can’t 
travel for weekly therapy, or have a 
contraindication to the primary treat-
ment option. A subpathway is created 
for more commonly occurring profiles. 
Lokay clarified, “So, at the end of the 
day, for that node of the pathway, we 
may have 5 options, but 1 of those is 
considered the best for the more gen-
eralized population and the other 4 
are suboptions for subpresentations. 
So, no, we don’t have just 1, but we do 
try to drive to 1 single best as a first 
choice.”

This approach allows solutions to be 
teased out when, from time to time, 
physicians call for more than 1 path-
way option. Via believes that these re-
quests are essentially the oncologists’ 
way of saying they have different kinds 
of patients that they see and they need 
more than 1 option. Crandell explained, 
“There is a logic process the committee 
goes through…and it is just a matter of 
us figuring out how to explain that in 
the software, through questions or get-
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ting the committee members to define 
more specifically when they would use 
each drug.”

In the 2011 calendar year, UPMC sur-
passed its on-pathway adherence goal 
of 80 percent. On-pathway decisions are 
considered to be: (1) treatment decisions 
made according to pathway recommen-
dation and (2) appropriate decisions to 
take the patient off pathway, for example, 
upon reaching the last line of treatment. 

Why Pathways?
When asked about the benefits of path-
ways, Ellis answered, “Our message to 
oncologists is straightforward. Payers 
are demanding a solution to the rising 
costs of cancer. While technology is the 
primary driver, not physician fees, the 
physicians are caught in the middle.” He 

Cross Blue Shield, and 1 with IntrinsiQ, 
which demonstrate “a bending of the 
cost curve where the total cost of care 
for patients seen in pathways practices 
grows at a slower rate than the same 
costs for patients seen at non-pathways 
practices” (Table).

More recently, UPMC/Via Oncol-
ogy has partnered with Highmark Blue 
Cross and Blue Shield, the oldest and 
largest healthcare plan in New Jersey, 
to operate a pilot project that supports 
and evaluates Via Oncology Pathways 
in 2 oncology practices in New Jersey. 
Preliminary cost analyses for the 2 pi-
lot practices indicate successful results 
in terms of total cost of lung and breast 
cancer care for the pathway practices 
relative to non-pathway practices. Re-
sults from the project with Horizon 

went on to state, “It is imperative that 
physicians be the drivers of quality and 
cost containment for cancer, and if giv-
en the right tools for decision support 
and measurement, they can affect im-
provement far better than third-party 
intermediaries.”

A recently published study, led by 
UPMC Cancer Centers investigators and 
Via Oncology Pathways, reported that 
implementation and auditing of clinical 
pathways promoted uniformity of care 
across both academic and community 
care centers.4 In addition to reducing 
variability in care, pathways indirectly 
drive down cost by promoting the least 
toxic treatment options, according to 
Lokay. Detailing the benefits of UPMC 
pathways, Ellis mentioned the find-
ings of 2 studies with Highmark Blue 
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Table. Preliminary Cost Data From Highmark BCBS/UPMC Pathways Pilot Projecta

                       Growth Rate of Total Cost of Care (%)b

Breast Cancer Non-small-cell Lung Cancer

Highmark/UPMC (60%) 7 1

Nonpathway Practice (40%) 16 6

Absolute Differential 9 5

aAnalysis of Highmark claims data for breast cancer and non-small-cell lung cancer patients on active therapy.
bTwo periods measured: 12 months before pathway implementation; 12 months after pathway implementation.

“Don’t wait until 
the payers or 

referring physicians 
come to you…drive 

your own future 
success by leading 

with the right 
solution.”

—Peter Ellis, Md
Director, Medical Oncology Network

UPMC Cancer Centers
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BCBSNJ are expected to be published 
later this year. 

Early on, pathway proponents envi-
sioned a scenario where payers who 
were benefitting from pathway-gener-
ated savings in drug- and hospital-re-
lated expenses would be willing to pro-
actively contract around and support 
pathways. The reality is that payers 
generally have not taken an interest 
in funding new initiatives. While this 
may have been disappointing to some, 
Lokay sees it as a good thing. “If the 
payers are calling the shots on which 
pathways to buy/hire, I don’t know how 
an oncology practice can cope in that 
world….I think we want practices pick-
ing the pathways they like and feel the 
most comfortable with.”

The natural evolution has been that 
pathways have become a way for on-
cologists to demonstrate, “This is the 
way we care for our patients, all of our 
patients.” Along those lines, practices 
are using pathways to forestall payers 
from introducing measures such as 
rate cuts, prior authorization, or spe-
cialty pharmacy.

Health reform vehicles such as medi-
cal homes and accountable care orga-

nizations are a big factor in why more 
practices have started looking at path-
ways programs. Practices are invest-
ing in and adopting pathways to bet-
ter position themselves in their local 
market. To some extent, practices use 
pathways to demonstrate that their 
patients are receiving evidence-based 
and personalized care that takes into 
account things like toxicity and cost. 
“We have a number of practices that 
are jockeying to make sure that they 
either keep all their existing referral 
sources or maybe actually in the pro-
cess grow their referral sources by at-
tracting primary care medical home 
docs,” said Lokay.

What does the future hold for the 
pathway program at UPMC? Dr Ellis 
offered his insights: “We are already 
on track to achieve the vision of path-
ways that integrate seamlessly with the 
major electronic medical records and 
cover virtually all cancer types, phases 
of care, and modalities of care. We see 
the pathways being chosen by the prac-
tices, not the payers! We see the ability 
to measure outcomes that prove that 
standardization to the best evidence-
based medicine improves patient out-
comes and reduces costs.” EBO

Funding Source: None.
Author Disclosure: The author 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; drafting of the manuscript; and 
critical revision of the manuscript for 
important intellectual content.

References
1. Holcombe D. Clinical pathways programs: 

confusing choices for payers and physicians: part 

1: selecting the appropriate pathways program. 

JOMCC. 2010;3(5):10-11.

2. 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(suppl 3):52S-59S.

3. 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. J Oncol Pract. 
2010:6(1):12-18.

4. Beriwal S, Rajagopalan MS, Flickinger JC, 

Rakfal SM, Rodgers E, Heron DE. How effective 

are clinical pathways with and without online 

peer-review? an analysis of bone metastases 

pathway in a large, integrated national cancer 

institute-designated comprehensive cancer 

center network [published online ahead of print 

January 13, 2012]. Int J Radiat Oncol Biol Phys. 
doi:10.1016/ijrobp.2011.09.056.

5. Ellis PG. All pathways are not created 

equal. Oncology Times. 2010;32(10):46-48. 

doi:10.1097/01.COT.0000381228.24720.6b. 

The American Journal of Managed Care   •   May 2012   •   Volume 18, Special Issue 3

SP118

“If the payers are 
calling the shots on 
which pathways 
to buy/hire, I don’t 
know how an 
oncology practice 
can cope in that 
world.”

—Kathy lokay 
President and chief executive officer

D3 Oncology Solutions

1.  Who develops the pathways?

2.  What is the pathway development  
process?

3.  Do the pathways define 1 best  
treatment for each state and stage  
of disease?

4.  Are the pathways comprehensive?

5.  How detailed are the pathways?

6.  How often are the pathways updated?

7.  Do the pathways support clinical trials?

8.  What is the quality of the decision 
support tools that accompany the 
pathways; for example, are they  
available in real time at point of care?

9.  Are meaningful reports provided from 
pathway usage data?

10.   What is the reputation and business 
forecast of the organization develop-
ing the pathways?

11.  What do your colleagues think about 
the various pathway options?

according to dr Peter Ellis, oncology groups  
considering pathways should ask the following  
questions when evaluating their options5:

Medical Pathways Radiation Pathways Medical and Radiation Pathways

Breast Prostate Melanoma

Colon/Rectal Lung Bladder

Esophageal Pancreatic Renal

Gastric Sarcoma Primary Brain

Head & Neck

Bone Mets solid Tumors
Brain Mets

Lymphomas

Uterine

95% of all new cancer cases

MDS

Ovarian

CML

Endometrial

Myeloma

Vulvar

Cervical

Malignant Hematologic 
disorders

Gynecologic oncology

Comprehensive disease Coverage

EXaMPlE - 
rectal, adjuvant, Post operative, node Positive, w/ no Preop Tx

Please refer patients with colorectal cancer who fit ANY of the following criteria to the nearest hereditary diagnostic center.
1. Patient diagnosed with colorectal cancer <50
2. Patient with colorectal cancer whose tumor studies demonstrate the presence of microsatellite instability and the absence of 
the BRAF V600E mutation
3. Patient with <20 colon adenomas (cumulative over a lifetime)
4. Patient with multiple primary tumors associated with a hereditary cancer syndrome (colorectal, uterus, stomach, ovary, small 
bowel, hepatobiliary tract, transitional cell carcinoma of the renal pelvis/ureter, brain)

Give radiation and concurrent therapy as in neoadjuvant Therapy section followed by:

Favorable PS and Favorable Patient Presentation
mFOLFOX6 every 14 days for 8 cycles

Off Pathway within guideline
Physician Decision

Neuropathy OR PS >1
Capecitabine 1250mg/m2
PO BID (2 weeks on, 1 off)

for 6 cycles

Previous head foot syndrome,  
no insurance, or patient cannot  

maintain oral therapy compliance
5FU + LV weekly (6 on, 2 off) for 2 cycles

80%

20%



Disease Overview

Prostate Cancer
Jennifer Klemm, PhD; and Stanton R. Mehr

Prostate cancer is the most preva-
lent non-cutaneous malignancy 
among men, accounting for over 

240,000 new diagnoses each year in the 
United States.1 Because of its indolent 
nature and the excellent curative op-
tions for early-stage disease, prostate 
cancer deaths are more modest, oc-
curring in fewer than 34,000 men each 
year.1 According to estimates from the 
American Cancer Society, the 5-year 
survival for patients with prostate can-
cer is almost 100%, and the 10-year sur-
vival is 91%.2

In a significant portion of patients, 
prostate cancer progresses very slowly 
or poses limited danger. Therefore, it 
is sometimes said that “more people 
die with prostate cancer than of pros-
tate cancer.” Conservative approaches 
to treatment for patients with indolent 
prostate disease often include little 
more than periodic monitoring with 
prostate-specific antigen (PSA) testing.

Even patients with indolent prostate 
cancer often choose active treatment 
approaches, which can include surgery 
or radiation therapy followed by hor-
monal therapy, which essentially re-
duces testosterone to post-castration 
levels. In patients with active disease, 
this approach prolongs survival, but in 
a proportion of these patients, the dis-
ease will progress. Once patients reach 
this advanced stage, called metasta-
tic castrate-resistant prostate cancer 
(CRPC), the disease is no longer indo-
lent, having a median survival of only 
16 to 20 months.3,4 For these patients 
and the healthcare system, the ques-
tion of value is more of a consideration.

Nearly 2.36 million American men 
are estimated to have prostate cancer,5 
and the total cost of caring for these 
patients has been estimated to be $9.86 
billion.6 Approximately 10% to 20% of 
these men will develop CRPC within 
5 years of diagnosis.7 In 1 health eco-

months.12 After failure of docetaxel, 
several options exist, including (1) the 
targeted hormonal agent abiraterone 
acetate (Zytiga), providing a survival 
benefit of 3.9 months,13 (2) another che-
motherapy agent, cabazitaxel (Jevta-
na), providing a survival benefit of 2.4 
months,14 (3) docetaxel rechallenge, and 
(4) secondary hormonal therapy.

Economics
All of the above-outlined, recently ap-
proved treatment options for CRPC pa-
tients come at a high price tag. Sipu-
leucel-T is the most expensive therapy, 
costing $93,000 for a full course, but 
only 1 course of therapy is given to each 
patient. The average wholesale price of 
cabazitaxel is $9600 for 1 course of treat-
ment, with a median of 6 courses given 
in the pivotal trial, for a median total of 
$57,600 per patient.15 Abiraterone costs 
$5000 per month and the average dura-
tion of treatment in its pivotal trial was 
8 months, for an average total of $40,000 
per patient.13

Abiraterone has the additional chal-
lenge of being an oral drug, which is 
often covered (or not covered) under a 
patient’s pharmacy benefit rather than 
as a medical benefit. Because prescrip-
tion drug coverage is typically less gen-
erous than medical coverage, patients 
prescribed oral targeted agents often 
find themselves responsible for paying 
thousands of dollars in coinsurance. 
Thus, the amount of patient out-of-
pocket costs often becomes the decid-
ing factor in treatment choice, with 
patients often forgoing life-prolonging 
therapy due to the high cost of the drug.

For the prevention of SREs, the cost of 
denosumab is $1650 per dose, compared 
with $844 for zoledronic acid,16,17 but 
the drug acquisition costs are not the 
only considerations when determining 
overall cost-effectiveness. Because de-
nosumab is administered via subcuta-

nomic study of CRPC patients, the to-
tal per patient prostate cancer–related 
costs were $21,588 annually.8 In another 
study, performed in 2006 prior to the ap-
proval of the 4 most recent agents, the 
mean costs for the last year of life were 
$33,691.6 Current costs are almost cer-
tainly significantly greater.

Current Treatment options
For patients who have metastatic CRPC, 
metastases are most often found in the 
bone, with 1 study reporting that 84% 
of all patients with CRPC have bone 
metastases upon diagnosis.9 These 
patients generally receive either the 
bisphosphonate zoledronic acid or the 
more recently approved targeted agent 
denosumab to prevent or delay skeletal-
related events (SREs) associated with 
bone metastases.10 Radiation therapy 
may also be used to control bone pain, 
and surgical intervention is sometimes 
necessary as well. In addition to these 
palliative treatments, the active treat-
ments described below are prescribed, 
depending on whether these patients 
are currently experiencing symptoms 
or not.

For asymptomatic metastatic CRPC 
patients, the National Comprehensive 
Cancer Network recommends treat-
ment with 1 course (3 doses) of sipuleu-
cel-T (Provenge),10 the first therapeutic 
vaccine to be approved by the US Food 
and Drug Administration (FDA) and 
which has been shown to produce a sur-
vival advantage of 4.1 months.11 Asymp-
tomatic patients are also often treated 
with secondary hormonal therapy, such 
as ketoconazole or an antiandrogen, 
although no survival benefit has ever 
been established for this approach.

Once patients develop symptomatic 
disease, they generally receive treat-
ment with the chemotherapeutic agent 
docetaxel (Taxotere), which has dem-
onstrated a survival advantage of 2.4 

neous injection rather than intravenous 
infusion, it saves both chair time and in-
fusion costs relative to zoledronic acid. 
In addition, denosumab avoids 0.11 
SREs per year in patients with CRPC.15 In 
1 health economic study, when all costs 
were considered, including the cost of 
avoided SREs, denosumab was associat-
ed with a $51,319 incremental increase 
per SRE avoided over a 3-year period in 
this patient population.15 Based on a 
willingness-to-pay threshold of $70,000 
per SRE avoided, denosumab was cost-
effective in nearly 50% of cases at 1 year 
and 79% of cases at 3 years.15

additional drivers of the Cost of Care
According to 1 analysis, costs incurred 
by patients with CRPC are greatest in 
the 6 months preceding death because 
of home-care services, hospitalization, 
and palliative-care costs.18 This analysis 
was conducted before the advent of the 
newer, more expensive drugs now avail-
able for the treatment of CRPC. In the 
current landscape, drug costs are cer-
tain to be a formidable driver of costs. 
However, unlike many therapies in the 
past, these drugs produce a survival 
advantage, making them potentially a 
good value despite their high cost.

In a recently published health eco-
nomic study of patients with prostate 
cancer, ambulatory costs were deter-
mined to be the main driver of the cost 
of care, accounting for 57% of the total 
costs.8 Ambulatory costs were those 
incurred during physician office visits 
and visits at outpatient facilities, such 
as outpatient procedures and services 
(eg, laboratory work, radiology services). 
The next most costly driver of the cost 
of care for patients with CRPC was in-
patient costs, absorbing 30% of the to-
tal costs. Pharmacy costs accounted 
for less than 10% of the total cost, and 
emergency department costs were neg-
ligible. EBO
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“There is a great deal of evidence to support that PSA testing is not a  
sensitive tool for determining the aggressiveness of prostate cancer,  

but at the same time it is a readily available and accepted test by PCPs...”
—Kenneth schaecher, Md

Medical Director 
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EBO: Prostate cancer is a bit unusual as a carcinoma because it is either aggressive or very slow growing and there 
are a number of options to treat it (eg, surgical resection, cryotherapy, radiologic therapy, chemotherapy, immuno-
modulatory treatment). How do health plan efforts to help patients make choices that are most appropriate for them 
provide value?
Dr Schaecher: Helping patients make the choice that is right for them is a challenge because of the fragmented nature of 
the sites of care for prostate cancer. Urologists attempt to provide counseling but their bias is to do surgery, and patients may 
be unintentionally steered in that direction. Patients themselves let their own biases choose therapies. For example, they 
may decide on proton-beam therapy, based on marketing, rather than other forms of radiation therapy, which are equally 
efficacious but much less costly.

Our health plan is embarking on “shared decision-making” pilots around this area, in an effort to help patients objectively 
wade through the volume of information on the various treatment modalities in an objective and organized manner free of 
individual provider or marketing biases. These shared decision-making tools will be available at both specialty care sites and 
primary care offices for patients diagnosed with prostate cancer and working through the decision process as to how they 
wish to proceed with treatment.

EBO: What is your view on prostate-specific antigen (Psa) testing and its ability to stratify patients at risk for aggres-
sive malignancy?
Dr Schaecher: The role of PSA testing has become more controversial, given the recent recommendations of the US 
Preventive Services Task Force to discontinue use of this test as a means to screen for prostate cancer. This recommendation 
was based upon their review of a number of studies but especially 2 large studies that showed the harms from this testing 
likely outweighed the benefits.

This recommendation has not been universally supported by urologists and some other practitioners, as they feel PSA 
testing has some benefit when used in conjunction with a digital rectal exam of the prostate and when viewed serially over 
time rather than as a single value.

From a payer perspective, I believe there is increased skepticism regarding the value of PSA testing as it is primarily being 
performed by primary care physicians (PCPs) and they remain for the most part uninformed about the nuances of this 
testing. There is a great deal of evidence to support that PSA testing is not a sensitive tool for determining the aggressiveness 
of prostate cancer, but at the same time it is a readily available and accepted test by PCPs and thus is used.

EBO: How strong a role does your organization’s medical technology assessment group play in policy making for 
prostate cancer treatments (versus a Pharmacy & Therapeutics [P&T] Committee)?
Dr Schaecher: It depends on the treatment. Drugs are typically assessed by a P&T Committee whereas other treatments like 
surgical procedures, radiation, or cryotherapy are evaluated by the Technology Assessment Committee. There can be some 
overlap in committee function should there be a pharmaceutical treatment that is administered by some unique device. In 
that circumstance, the technology assessment committee would take the lead and present its final determination to P&T for 
notification and discussion.

EBO: does your health plan cover the Provenge vaccine?
Dr Schaecher: We do cover Provenge, but we apply prior authorization that is specific to the FDA labeling.

EBO: do you believe that therapeutic vaccines like Provenge will provide an avenue to good value in prostate cancer 
treatment?
Dr Schaecher: Therapeutic vaccines have the potential to offer an alternative treatment for patients who have failed 
alternative therapies and perhaps over time an earlier line of therapy. However, the word “value” is pejorative. Is this clinical 
“value” or financial “value”? At the current price points set for Provenge, it doesn’t seem to offer significant financial value, 
though it may offer limited clinical value. The failure of urologists and medical oncologists to embrace this therapy as 
evidenced by its slow update may also speak to residual questions regarding the clinical value of this particular therapy, but 
I don’t think it is a statement regarding therapeutic vaccinations in general.

From a health plan perspective, Provenge is not felt to be of value based on its current pricing and the fact that it offers 
limited clinical benefit based on current clinical studies.

EBO: What do you believe is the most exciting area for pipeline research in prostate cancer?
Dr Schaecher: Immune system modulation—whether it be through therapeutic vaccine or biologic therapy—is the area that 
has the greatest “mojo” at present. Given that for many patients, prostate cancer is an indolent disease that has characteristics 
which are more akin to a chronic immune state like lupus, rheumatoid arthritis, or multiple sclerosis, engaging a targeted 
approach that helps the immune system identify and eliminate aberrant cell lines shows significant promise in treating this 
condition.

Dr Schaecher is medical director, SelectHealth, based in Salt Lake City, Utah.

Payer Perspective
Interview with Kenneth Schaecher, MD
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Commentary

choices should empower us to make 
wise decisions in healthcare. It allows 
us to maximize value. And to the extent 
that we can improve outcomes, it al-
lows us to improve quality of care. Since 
the healthcare dollar has finite limits, 
objective, evidence-based treatment 
should help us do better with the dol-
lars available.

Sadly, ample evidence suggests we 
have far to go. The best marker of how 
far short we are falling is the regional 
variability in healthcare spend. Seniors 
in Minneapolis cost Medicare $3341 
per year whereas in Miami, they cost 
Medicare $8881 per year, 2½ times as 
much.3 These variations are even more 
exaggerated when care during the last 
6 months of life is analyzed. The data 
from the Dartmouth Atlas are most 
compelling.4 Utilization of all health-
care services, including hospital days, 
ICU days, and doctors visits, goes up. 
But what is most alarming is the vari-
ability from state to state and from re-
gion to region. For example, hospital 
days in the last 6 months range from 7 
in Utah and Oregon to almost 16 in DC 
and almost 12 in Florida. Office visits 
follow the same trends. Not unexpect-
edly, hospice enrollment follows an in-
verse relationship. Without question, 
socioeconomic factors explain some 
of the variability and there is no clear 
“quality standard” which allows defi-
nition of an appropriate benchmark. 
However, this much variability cannot 
be viewed as good.

This type of variability certainly oc-
curs in oncology care, even on a much 
smaller scale. Our studies looking at 
charges for lung cancer therapy within 
a single large practice shows wide inter-
physician differences.5 Notably, spend 
was not correlated at all with better sur-
vival (Figures 1a and 1B). Patients cared 
for by the most expensive doctors did 
just as well (or just as poorly) as those 
cared for by the most thrifty doctors. In 
oncology, the spend is spread among 
several services and even several sites 
of service. Although there are some 
publications based on Surveillance, Epi-
demiology, and End Results data in the 
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“Patients cared for by the most expensive doctors did just as well (or just as poorly) 
as those cared for by the most thrifty doctors.”

—Michael Kolodziej, Md, and J. russell Hoverman, Md, Phd
US Oncology
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Medicare population,6 there was very 
little in the published literature to guide 
us in identifying where opportunities 
lie. We therefore entered into a part-
nership with Milliman to study costs of 
cancer care in the commercial popula-
tion.7

The study analyzed data from Med-
stat 2007, a claims database of commer-
cial insurers, including several BCBS 
plans, covering 28 million lives. We fo-
cused on the top 10 cancer diagnoses, 
which represented 70,000 individuals. 
Cancer was relatively uncommon in 
this cohort, only 0.7% of all covered in-
dividuals, but cancer claims made up 
almost 10% of the cost. The 10 cancer 
diagnoses represented about 65% of all 
cancer diagnoses in this cohort, with 
breast cancer being the most common 
diagnosis. Among the cancer patients, 
about 25% received chemotherapy in 
a given year. The average cost per can-
cer patient receiving chemotherapy 
was about $110,000 per year, 4 times 
as much as the average cancer patient 
not receiving chemotherapy. Further, 
the cost for cancer patients receiving 
chemotherapy was dramatically higher, 
more than 20-fold greater, than the cost 
for patients with other chronic diseases 
like diabetes.

So how is the money spent? The ma-
jority of the charges were for outpatient 
services (Figure 2). In analyzing the out-
patient costs, only 25% of costs were for 
chemotherapy. The remainder of the 
costs included imaging, outpatient sur-
gery, and other ambulatory services. We 

we looked at cost of care in 1400 patients 
at 8 sites in the US Oncology Network. 
Clinical data including stage of disease 
and line of therapy were documented. 
We studied chemotherapy costs as well 
as costs associated with acute care 
visits, E and M codes, laboratory, and 
supportive care drugs. Within our sites 
of service, 1100 of 1400 patients were 
treated according to guidelines, con-
sidered “on pathway,” and 300 of 1400 
were treated “off pathway.” There was 
a substantial cost difference between 
the groups, with a 35% reduction in che-
motherapy costs associated with being 
treated on pathway ($18,000 vs $27,700). 
Importantly, survival of those treated on 
pathway was identical to those treated 
off pathway (Figures 4a and 4B).

We also analyzed the effect of path-
ways compliance in colon cancer.9 In 
this second study, we looked at costs as-
sociated with pathway status (on or off) 
in a national database with the assis-
tance of Milliman. Since survival data 
were not available in this claims sys-
tem, we analyzed survival with respect 
to pathways status within iKnowMed. 
We again found a substantial savings 
associated with being “on pathway,” 
about 35%. Interestingly, we found evi-
dence that disease-free survival and 
overall survival with treatment on path-
way were at least as good as in the off-
pathway cohort. A preliminary review 
of inpatient charges and hospitalization 
rates within the on pathway/off path-
way cohorts suggests reduced costs and 
utilization in the on-pathway group, 

also found there were about 2 hospital-
izations per year and 2 emergency de-
partment (ED) visits per year in chemo-
therapy-treated patients, half of which 
could be attributed to chemotherapy 
toxicity. Unfortunately, we found rela-
tively low hospice utilization rates. And 
more concerning, we found a large co-
hort of patients who died in the hospital 
and received chemotherapy within 14 
days of death.

As with the published experience 
with the Dartmouth Atlas, we identified 
marked regional variations in care (Fig-
ure 3). The range in chemotherapy costs 
was almost a third higher in the high-
utilizing regions, and not surprisingly, 
hospital admits and ED visits varied 
2-fold and 4-fold respectively from low- 
to high-utilizing regions. This data set 
identifies opportunities for cost control, 
especially in chemotherapy costs, hos-
pital and ED costs, and end-of-life costs.

The US Oncology Network has, for 
the last 6 years, focused on the abil-
ity to control costs by adopting an evi-
dence-based treatment platform, Level 
I Pathways. These evidence-based treat-
ment guidelines are embedded in the 
iKnowMed EHR and offered as a decision 
support tool, with reports that allow im-
plementation of a process improvement 
methodology. We have reported on the 
impact of these evidence-based path-
ways in our network in patients with 
lung cancer and colorectal cancer.

Our first study, in non-small cell lung 
cancer patients, was a collaboration 
with Aetna.8 Over an 18-month period, 
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“There will 
need to be trust 
between payers 

and providers to 
succeed in this 

system. Ultimately, 
the reward will be 

improved value and 
enhanced quality.”

—Michael Kolodziej, Md, and  
J. russell Hoverman, Md, Phd

US Oncology

Figure 1B. survival: Extensive nsClC, P = .99
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Commentary

providing further evidence of cost sav-
ings associated with adherence to these 
evidence-based treatment guidelines.

This body of data makes a compelling 
case for value associated with a disci-
plined, cost-conscious, evidence-based 
approach to chemotherapy decision 
making. This value derives from clearly 
reduced costs but also improved out-
comes. The value associated with this 
approach is physician developed and 
driven. And a similar physician devel-
oped and driven approach may well be 
feasible to attack costs associated with 
hospitalizations and ED visits and es-
pecially end-of-life care, where there is 
ample opportunity for improvement.

There are clearly challenges to the 
broad adoption of this approach. First, 
there are innumerable evidence-based 
treatment guidelines. Most of these are 
at best cost neutral and at worst cost 
insensitive. It would be a mistake to 
assume an equal benefit across all of 
these guidelines. Second, this approach 
requires a genuine attempt at process 
improvement. Reporting and account-
ability are mandatory. Without physi-
cian buy-in, the process is doomed to 
failure. Finally, there is widespread dis-
satisfaction with the current oncology 
reimbursement methodology. A transi-
tion to a methodology that financially 
rewards high-level, quantifiable perfor-
mance will greatly enhance likelihood 
of general acceptance. There will need 
to be trust between payers and provid-
ers to succeed in this system. Ultimate-
ly, the reward will be improved value 
and enhanced quality. EBO
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Figure 3. Variation in Care for Patients

Chemotherapy Related Inpatient  
Hospital Admits/1000 Chemotherapy-related ED Visits/1000

Average Chemotherapy Drug  
Costs per Chemotherapy Patient

National Average 378 (average cost per admit $22,000) 929 (average cost per ED visit $800) $22,353

High Utilizing Region 484 1626 $27,494

Low Utilizing Region 223 465 $17,212

ED indicates emergency department.
source: Milliman Analysis of Medstat 2007.
Reprinted with permission from Fitch K, Pyenson B. Cancer Patients Receiving Chemotherapy: Opportunities for Better Management. Milliman; March 30, 2010.
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Figure 4a. 12-Month Cumulative Cost by Pathway status
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Figure 4B. overall survival by Pathway status
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The 29th Annual Miami Breast Can-
cer Conference culminated in a 
thought-stirring last session. J. Mi-

chael Dixon, MBChB, MD, professor of 
surgery at the University of Edinburgh 
and clinical director of the Edinburgh 
Breast Unit at the Western General Hos-
pital, Edinburgh, Scotland, and Patrick 
I. Borgen, MD, director of the Brooklyn 
Breast Cancer Program at Maimonides 
Breast Cancer Center in Brooklyn, New 
York, debated the pros and cons of long-
term clinical follow-up care of patients 
with breast cancer. 

The Con argument: Clinical Exams in-
crease Costs and Psychological distress
“It is always difficult to give up some-
thing that you are used to doing,” be-
gan Dixon’s argument against frequent 
follow-up for breast cancer patients in 
remission. “There are numerous guide-
lines but very little guidance,” he said, 
highlighting the disparity in follow-up 
guidance in different parts of the world. 
Currently, North American guidelines 
suggest that clinical examinations take 
place every 3 to 6 months for the first 3 
years, every 6 to 12 months for the next 

4 to 5 years, and on an annual basis 
thereafter for women in remission from 
breast cancer. 

Dixon challenged the notion that in-
tense follow-ups improve outcomes for 
women previously treated for breast 
cancer. He highlighted studies that have 
looked at the detection of systemic recur-
rence in women previously diagnosed 
and treated for breast cancer. 

A 1994 randomized study comparing 
patients undergoing intensive laboratory 
and x-ray–based follow-up assessments 
to standard of care found more metas-
tases earlier in the intensely followed 
group—but at the expense of significant 
false-positive rates.1 Dixon concluded 

that because the 5- and 10-year data 
analysis did not show any differences in 
overall survival in the 2 trial arms, the 
intense follow-up was not cost-effective. 

A 1999 study compared the 10-year 
mortality rates in women who had under-
gone treatment for primary breast cancer. 
The women had either intense or stan-
dard clinical follow-up.2 The more intense 
protocol did not offer a survival advan-
tage, the study concluded. 

A more recent analysis from 2007 
showed that traditional routine clinical 
checkups were not sufficient enough to 
prevent disease recurrence, question-
ing the need for frequent follow-ups.3 
The study authors stated that alterna-
tive follow-up methods were acceptable 
for patients, as these did not decrease ei-
ther quality of life or anxiety about recur-
rence. Less-frequent visits can, however,  
offer significantly lower costs and time 
savings. 

“Just because you can, doesn’t mean 
you should,” Dixon stressed, pointing out 
that recurrent clinical follow-ups resul-
ted not only in unnecessarily increased 
healthcare costs, but also in creating 
psychological distress that can negative-
ly affect the health of a patient.

Dixon’s solution? More effective ways 
of achieving improved patient outcomes 
with minimal psychological stress by 
seeing regular physiotherapists or nur-
ses, rather than undergoing regular clini-
cal follow-up assessments.

Dixon discussed a recent United King-
dom study that followed a total of 32,877 
women from the West Midlands Cancer 
Intelligence Unit Cancer registry; 18,706 of 
the included women had breast conserva-
tion surgery, and 15,171 had mastectomies 
following a breast cancer diagnosis. Anal-
yses showed that earlier detection gener-
ally led to better outcomes. The study also 
showed that clinically detected recurren-
ces did worse compared with detection via 
mammography or by the patient herself. 
Overall survival was very much dependent 
on the size of the second tumor detected. 
The aim should be to detect recurrence as 
early as possible, Dixon concluded. 

How much does follow-up cost? Dixon 
discussed an economic model, in Brit-
ish pounds, that incorporated different 
treatment regimens, the estimated likely 
survival benefit per regimen, and the 
cost per incremental quality-adjusted 

life-years (QALYs), among other metrics, 
for a woman aged 57 years. The utiliza-
tion of extra tests such as mammogra-
phy, clinical examination, and magnetic 
resonance imaging (MRI) did not lead to 
added benefit, except for younger wom-
en. The top 3 most cost-effective options 
were mammography, followed by clinical 
examination and mammography, and 
clinical examination and an MRI. 

“Current clinical follow-up programs 
waste time and resources,” Dixon said. 
They are much better off targeting spe-
cific groups that have clinical issues, he 
concluded. “Local recurrence rates are 
falling. Therefore, the cost detection of 
each recurrence is increasing.”

The Pro argument: Patient Care is 
Personal
Borgen’s pro argument emphasized the 
soft side of the physician-patient rela-
tionship and the fundamental goal of 
patient follow-up—peace of mind and 
regular surveillance to catch recurrence 
as early as possible. Borgen believes 
that there is a survival benefit of pa-
tients seeing their oncologist regularly. 

Borgen stated that he was surprised at 
the seemingly high rate of clinically de-
tected first recurrences, 13.5%, cited by 
Dixon. “My guess is that the rate is actually 
far lower than this,” he commented. 

Borgen discussed the subjective per-
spective of the relationship between 
the physician and the cancer patient, 
emphasizing the relationship of the pa-
tient with the surgeon as the first point 
of contact and a help in “navigating the 
maze of diagnostic and treatment op-
tions.” Borgen said he believes that pa-
tients often are reassured by staying in 
close contact with their surgeon as a 
“source of information.” 

From a physician’s perspective, the 
benefit of following a breast cancer pa-
tient in the long term is training. Long-
term follow-up can be highly valuable 
for residents and physicians early in 
their careers. Understanding the long-
term effects of surgery and therapy help 
better train surgeons and oncologists, 
argued Borgen. 

Borgen concluded with something that 
hits home for most clinicians (and pa-
tients): the personal aspect of care. “It’s 
always problematic to apply national, 
aggregate numbers to the patient that is 
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sitting in front of you,” he said. “The only 
way to really achieve what Dr Dixon dis-
cussed is a policy change in the [United 
States]. That policy change would likely 
be driven by insurance payers who would 
simply refuse to pay for follow-up care.”

Is this the future in the United States? 
Not without relevant, convincing, large-
scale patient follow-up data. EBO
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any entity that would pose a conflict of 
interest with the subject matter of this 
article.
Authorship Information: Concept and de-
sign; drafting of the manuscript; and 
critical revision of the manuscript for 
important intellectual content.

References
1. Del Turco MR, Palli D, Cariddi A, Ciatto S, 
Pacini P, Distante V. Intensive diagnostic follow-
up after treatment of primary breast cancer: 
a randomized trial. JAMA. 1994;271(20):1593-
1597. 
2. Palli D, Russo A, Saieva C, et al. Letter to the 
editor. Intensive vs clinical follow-up after treatment 
of primary breast cancer: 10-year update of a 
randomized trial. JAMA. 1999;281(17):1586. 
3. Montgomery DA, Krupa K, Cooke TG. 
Alternative methods of follow up in breast 
cancer: a systematic review of the literature.  
Br J Cancer. 2007;96:1625-1632.



Halaven
Control Arm

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

0                      6                     12                    18                    24                    30                    36

TIME (MONTHS)

PR
OP

OR
TI

ON
 O

F 
PA

TI
EN

TS
 A

LI
VE

508     406              274                       142        54                  11                           0
254     178              106                         61        26                   5                           0

Halaven
TPC Arm

Number of 
patients at risk

TPC Arm 
(n=254)

10.6
(9.2, 12.0)

203

13.2
(12.1, 14.4)

386

Median OS 
(months [95% Cl])

Deaths

Halaven
(n=508)

RESULTS CONSISTENT WITH 
PRIMARY ANALYSIS2

Injection, eribulin mesylate, 
 0.1 mg

J9179 

Product coding does not guarantee 
payor coverage or payment.* 

For more details visit 
www.halavenreimbursement.com

Effective January 1, 2012

Scan this code to visit 
www.halaven.com 

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

References: 1. National Comprehensive Cancer Network. NCCN Clinical Practice Guidelines in 
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. 
Overall survival and post-progression survival in advanced breast cancer: a review of recent randomized 
clinical trials. J Clin Oncol. 2010;28(11):1958-1962. 4. Slamon DJ, Leyland-Jones B, Shak S, et al. Use of 
chemotherapy plus a monoclonal antibody against HER2 for metastatic breast cancer that overexpresses 
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. 
6. von Minckwitz G, du Bois A, Schmidt M, et al. Trastuzumab beyond progression in human epidermal 
growth factor receptor 2–positive advanced breast cancer: a German Breast Group 26/Breast International 
Group 03-05 study. J Clin Oncol. 2009;27(12):1999-2006. 7. Miller K, Wang M, Gralow J, et al. Paclitaxel 

plus bevacizumab versus paclitaxel alone for metastatic breast cancer. N Engl J Med. 2007;357(26):2666-
2676. 8. Robert NJ, Dieras V, Glaspy J, et al. RIBBON-1: randomized, double-blind, placebo-controlled, 
phase III trial of chemotherapy with or without bevacizumab (B) for � rst-line treatment of HER2-negative 
locally recurrent or metastatic breast cancer (MBC). J Clin Oncol. 2009;27(suppl; abstr 1005). 9. Sparano 
JA, Vrdoljak E, Rixe O, et al. Randomized phase III trial of ixabepilone plus capecitabine versus capecitabine 
in patients with metastatic breast cancer previously treated with an anthracycline and a taxane. J Clin 
Oncol. 2010;28(20):3256-3263. 10. Jones SE, Erban J, Overmoyer B, et al. Randomized phase III study of 
docetaxel compared with paclitaxel in metastatic breast cancer. J Clin Oncol. 2005;23(24):5542-5551. 
11. Cortes J, O’Shaughnessy J, Loesch D, et al. Eribulin monotherapy versus treatment of physician’s 
choice in patients with metastatic breast cancer (EMBRACE): a phase 3 open-label randomised study. 
Lancet. 2011;377(9769):914-923.

† Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines™) for Breast Cancer V.2.2011. © 2011 National Comprehensive Cancer Network, Inc. All rights reserved.  
Accessed October 18, 2011. To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org. NATIONAL COMPREHENSIVE CANCER NETWORK®, NCCN®, NCCN GUIDELINES™,
and all other NCCN Content are trademarks owned by the National Comprehensive Cancer Network, Inc.

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

UPDATED OVERALL SURVIVAL ANALYSIS (UNPLANNED)†2

ERIBPUS-3706_M02_VBCC_JCODE_A_Spread.indd   1-2 12/7/11   3:39 PM



Halaven
Control Arm

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

0                      6                     12                    18                    24                    30                    36

TIME (MONTHS)

PR
OP

OR
TI

ON
 O

F 
PA

TI
EN

TS
 A

LI
VE

508     406              274                       142        54                  11                           0
254     178              106                         61        26                   5                           0

Halaven
TPC Arm

Number of 
patients at risk

TPC Arm 
(n=254)

10.6
(9.2, 12.0)

203

13.2
(12.1, 14.4)

386

Median OS 
(months [95% Cl])

Deaths

Halaven
(n=508)

RESULTS CONSISTENT WITH 
PRIMARY ANALYSIS2

Injection, eribulin mesylate, 
 0.1 mg

J9179 

Product coding does not guarantee 
payor coverage or payment.* 

For more details visit 
www.halavenreimbursement.com

Effective January 1, 2012

Scan this code to visit 
www.halaven.com 

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

References: 1. National Comprehensive Cancer Network. NCCN Clinical Practice Guidelines in 
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. 
Overall survival and post-progression survival in advanced breast cancer: a review of recent randomized 
clinical trials. J Clin Oncol. 2010;28(11):1958-1962. 4. Slamon DJ, Leyland-Jones B, Shak S, et al. Use of 
chemotherapy plus a monoclonal antibody against HER2 for metastatic breast cancer that overexpresses 
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. 
6. von Minckwitz G, du Bois A, Schmidt M, et al. Trastuzumab beyond progression in human epidermal 
growth factor receptor 2–positive advanced breast cancer: a German Breast Group 26/Breast International 
Group 03-05 study. J Clin Oncol. 2009;27(12):1999-2006. 7. Miller K, Wang M, Gralow J, et al. Paclitaxel 

plus bevacizumab versus paclitaxel alone for metastatic breast cancer. N Engl J Med. 2007;357(26):2666-
2676. 8. Robert NJ, Dieras V, Glaspy J, et al. RIBBON-1: randomized, double-blind, placebo-controlled, 
phase III trial of chemotherapy with or without bevacizumab (B) for � rst-line treatment of HER2-negative 
locally recurrent or metastatic breast cancer (MBC). J Clin Oncol. 2009;27(suppl; abstr 1005). 9. Sparano 
JA, Vrdoljak E, Rixe O, et al. Randomized phase III trial of ixabepilone plus capecitabine versus capecitabine 
in patients with metastatic breast cancer previously treated with an anthracycline and a taxane. J Clin 
Oncol. 2010;28(20):3256-3263. 10. Jones SE, Erban J, Overmoyer B, et al. Randomized phase III study of 
docetaxel compared with paclitaxel in metastatic breast cancer. J Clin Oncol. 2005;23(24):5542-5551. 
11. Cortes J, O’Shaughnessy J, Loesch D, et al. Eribulin monotherapy versus treatment of physician’s 
choice in patients with metastatic breast cancer (EMBRACE): a phase 3 open-label randomised study. 
Lancet. 2011;377(9769):914-923.

† Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines™) for Breast Cancer V.2.2011. © 2011 National Comprehensive Cancer Network, Inc. All rights reserved.  
Accessed October 18, 2011. To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org. NATIONAL COMPREHENSIVE CANCER NETWORK®, NCCN®, NCCN GUIDELINES™,
and all other NCCN Content are trademarks owned by the National Comprehensive Cancer Network, Inc.

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

UPDATED OVERALL SURVIVAL ANALYSIS (UNPLANNED)†2
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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.
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
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Disease Overview

Myeloproliferative Disorders and Myelofibrosis
Marjorie P. Zimmerman, MS, BSPharm, RPh; and Stanton R. Mehr

Myeloproliferative disorders are 
associated with bone marrow 
malfunction. The bone mar-

row contains stem cells that develop 
into red blood cells, white blood cells, 
and platelets in appropriate proportion. 
A change in the DNA of a single stem 
cell causes a growth advantage for one 
of the cell types, which leads to an ab-
normal under- or over-production of the 
respective cell types.1

Polycythemia vera, essential thrombo-
cythemia, and primary myelofibrosis to-
gether comprise the myeloproliferative 
neoplasms, which are considered Phil-
adelphia-chromosome–negative chronic 
myeloproliferative neoplasms.1-4

Polycythemia vera is characterized 
by an excessive amount of red blood 
cells being formed by the bone marrow. 
There may also be an increased num-
ber of leukocytes (white blood cells) and 
platelets and an enlarged spleen. Essen-
tial thrombocythemia is the result of the 
overproduction of platelets. As either of 
these 2 disorders progresses, bone mar-
row scarring may occur, which leads to 
myelofibrosis. Polycythemia vera pro-
gresses to myelofibrosis in about 15% 
of the cases, while only a small num-
ber of patients with essential throm-
bocythemia progress to myelofibrosis.3 
Myelofibrosis can also arise without 
pre-existing conditions. Primary myelo-
fibrosis and myelofibrosis secondary to 
polycythemia vera and essential throm-
bocythemia have a common mutant al-
lele—JAK2.5 About 50% of patients with 
essential thrombocythemia have this 
same gene mutation as well as 95% of 
patients with polycythemia vera.3 

Each of these diseases typically oc-
curs in the fifth or sixth decade of life. 
Patients with essential thrombocythe-
mia can lead a normal life with an un-
affected life expectancy. The median 
survival for polycythemia vera is more 
than 10 years with treatment. Myelofi-

Current Treatment options
Patients without symptoms or with 
minimal symptoms are usually man-
aged with a watch-and-wait strategy, 
until the patient’s risk score worsens 
or hematological abnormalities neces-
sitate intervention.2

Therapies for polycythemia vera and 
essential thrombocythemia are simi-
lar, including phlebotomy to reduce the 
number of circulating red blood cells, 
low-dose aspirin to reduce the chance 
for blood clots (and to alleviate vasomo-
tor symptoms experienced by some pa-
tients), hydroxyurea and anagrelide for 
those at high risk for blood clots, and 
interferon. Hydroxyurea is also used to 
treat splenomegaly, a complication of 
these disorders.4,11,12

Until late 2011, there were no approved 
therapies for myelofibrosis. Off-label 
therapies employed included hydroxy-
urea, androgens, corticosteroids, erythro-
poiesis-stimulating agents, danazol, tha-
lidomide, lenalidomide, busulfan, mel-
phalan, cladribine, and interferon. Blood 
transfusions, radiation, and removal of 
the spleen have been tried as well. How-
ever, these therapies have not prolonged 
survival.7  The only known cure for my-
elofibrosis has been allogeneic hemopoi-

brosis has the worst prognosis of the 3 
diseases, as it has a median survival of 
less than 3 years but younger patients 
(<55 years) have survivals of more than 
10 years.5 Patients are stratified by risk 
(low risk, intermediate-1, intermedi-
ate-2, or high risk) based on patients’ 
number of risk factors, which is predic-
tive for survival.2,6 Approximately 10% 
to 20% of patients with myelofibrosis 
progress to acute myelogenous leuke-
mia.7

Treatment is guided by addressing the 
presenting risk factors, with the goal of 
extending survival.2 Based on few effec-
tive treatments (and the relative rarity 
of these cancers), evidence for the eco-
nomic value of treatment has not yet 
been quantified.

Polycythemia, essential thrombocy-
themia, and myelofibrosis are classi-
fied as orphan diseases, as they affect 
fewer than 200,000 people in the Uni-
ted States at any given time. Currently, 
these diseases are not measured by the 
Surveillance, Epidemiology, and End 
Results Program of the National Can-
cer Institute. Market research has esti-
mated that all 3 diseases have an an-
nual incidence of fewer than 3 patients 
per 100,000 population.3,4,8 In 2003, the 
prevalence of polycythemia vera was 
22 per 100,000 (65,243 patients total), 
and the prevalence of essential throm-
bocythemia was 24 per 100,000 (71,078 
patients).9 Researchers investigating 
myelofibrosis in 1999 reported an inci-
dence of 1.46 per 100,000, with a total 
prevalence of 30,000 patients.10

It is therefore understandable that 
for most health plans, these myelo-
proliferative neoplasms do not merit 
intense scrutiny. However, the avail-
able treatments for these disorders vary 
quite dramatically, and the therapeutic 
options for myelofibrosis in particular 
have changed dramatically in the past 
year.

etic stem-cell transplantation, which is 
itself associated with high morbidity and 
mortality as well as high costs.2,7,13

Ruxolitinib (Jakafi), an oral JAK1 and 
JAK2 kinase inhibitor, was approved in No-
vember 2011 for the treatment of patients 
with intermediate or high-risk myelofi-
brosis, including primary myelofibrosis, 
post–polycythemia vera myelofibrosis, and 
post–essential thrombocythemia myelofi-
brosis.14  Two phase III trials demonstrated 
significant improvement compared with 
best available therapy for spleen size, 
symptoms, and burden reduction, as well 
as for quality of life.14-16 However, the re-
duced spleen size was not shown to be 
consistently durable in a phase I/II study 
and neither phase III study reported a sig-
nificant survival benefit.17,18 This agent is 
commonly associated with hematologic 
side effects; anemia was reported in 96% of 
patients taking ruxolitinib (grade 3/4, 45%), 
and thrombocytopenia was reported in 
70% (grade 3/4, 13%).14 This first JAK inhibi-
tor therapy for myelofibrosis has been long 
anticipated; yet, the value of this treat-
ment is not truly known. The treatment 
of adverse events and its overall effect in 
avoidance of other therapies will need to 
be included in the value equation. It is like-
ly that it will be covered by health plans be-
cause of the low incidence of the disorder 
and the lack of other effective treatments.

Economics
Until recently, very little information was 
available about the costs of myeloprolifer-
ative neoplasms. A study presented at the 
American Society of Hematology meet-
ing in December 2011 showed that an-
nual medical and drug costs for patients 
with myelofibrosis neoplasms were 2 to 6 
times that of patients with ailments other 
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david P. steensma, Md, attending physician, hematologic 
oncology, Dana-Farber Cancer Institute, discusses iron chela-
tion therapy for myeloproliferative disorders (http://hcp.lv/
KmidSu)

ruben a. Mesa, Md, Professor of Medicine, Chair, Division 
of Hematology & Medical Oncology, Mayo Clinic, explains 
the role of JAK2 inhibitors in the treatment of myelofibrosis 
(http://hcp.lv/JvFiQu)
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than cancer.19  This study tracked the costs 
of 25,145 patients with these disorders, 
based on claims from a database of about 
100 payers across the country.

For patients with myelofibrosis, mean 
total annual costs were $34,690, with 
outpatient costs accounting for 53% of 
the total (mean, $18,395). Inpatient vis-
its (23%, $8106), drug costs (22%, $7803), 
and emergency department visits (1%, 
$386) accounted for the remaining costs. 
Patients with myelofibrosis incurred the 
greatest costs, followed by patients with 
essential thrombocythemia (mean an-
nual total, $19,672) and polycythemia 
vera (mean annual total, $11,927).19

drivers of Cost
Drugs, laboratory costs, phlebotomy, ra-
diation, surgery (including splenectomy), 
and allogeneic hemopoietic stem-cell 
transplantation all contribute to the costs 
of treating and managing myeloprolifera-
tive disorders. It is likely that the approval 
of ruxolitinib will have a significant ef-
fect on the proportion of total costs as-
sociated with pharmaceutical treatment 
(depending on its coverage by payers and 
anticipated utilization). Like some other 
oral oncology treatments, ruxolitinib is 
intended to be taken chronically, as long 
as spleen size is reduced and symptoms 
are improved. All the therapies except for 
allogeneic hemopoietic stem-cell trans-
plantation are palliative in nature, with 
no impact on overall survival.

It remains to be seen whether JAK in-
hibitors in development can cure the dis-
ease. However, drug therapies that reduce 
the burden of the disease have the poten-
tial to reduce the costs currently associa-
ted with managing the disease, princi-
pally by delaying the need for the most 
costly treatments, like allogeneic hemo-
poietic stem-cell transplantation. EBO
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EBO: How do you define value in patients being treated for myelofibrosis?
Dr Minkoff: In general, value here is related to the difficulties with available chron-
ic therapy. These patients will require transfusions and many get chemotherapy. 
A significant number get a marrow transplant. A significant number of patients 
will require splenectomy. Average survival is 5 years as the disease progresses. So, 
value will be defined in a number of ways: increased survival, reduction in transfu-
sion, reduction in the need for splenectomy, or slowed progression of the disease.

EBO: in rare diseases like myelofibrosis, how does the value equation change 
compared with more common cancers, such as chronic myelogenous leuke-
mia?
Dr Minkoff: I don’t think it does. The budget impact is different and the impact 
on trend is different, but a good evaluation of value should be the same for any 
product.

EBO: From the health plan perspective, what is the top objective when man-
aging a patient with myelofibrosis: preventing/delaying transformation to 
acute myelogeneous leukemia? avoiding the need for allogeneic stem cell 
transplants?
Dr Minkoff: In myelofibrosis, we are still at a stage where any clinical improvement 
or delay in disease progression will lead to value. I don’t limit my concern in a dis-
ease state like this to a single outcome.

EBO: How are payers like you managing the utilization of the targeted JaK-
inhibitor drug ruxolitinib for these diseases?
Dr Minkoff: As in many orphan conditions, management of new treatments is 
difficult. In this case, the drug is limited to patients with moderate-to-severe my-
elofibrosis and is often distributed through the specialty pharmaceutical channel 
in an effort to manage costs.

EBO: are patients with myelofibrosis typically managed through case or care 
management in your plan?
Dr Minkoff: They will have care managers to make sure their care is integrated. 
The care managers will also ensure that all follow-up appointments are booked, 
and that the patient is stable between visits. However, the actual management 
of the disease (stem-cell transplant, chemotherapy, etc) is generally done by the 
hematologist.

EBO: do you emphasize the use of clinical practice guidelines or care path-
ways to ensure value in the treatment of rare cancers like myelofibrosis?
Dr Minkoff: In general, the answer is no. For disease states like myelofibrosis, we 
depend more on the clinical acumen of the hematologists in the network.

Dr Minkoff is the founder of FountainHead HealthCare and former medical director, Harvard 
Pilgrim Health Plan, Wellesley, MA.

Payer Perspective
Interview with Neil Minkoff, MD

using current treatment costs 
and medical guidelines, genetic 
testing for BRCA1/2 mutations 

among apparently healthy women at 
high risk of breast and/or ovarian cancer 
was deemed cost-effective in a study re-
ported at the 2011 CTRC-AACR San Anto-
nio Breast Cancer Symposium in Texas. 

From a societal perspective, the in-
cremental cost-effectiveness ratio 
(ICER) increased from $9000 per quality-
adjusted life-year (QALY) in a previous 
study [Holland MA et al. Value Health. 
2009;12(2):207-216] to $30,600 per QALY. 
From a private payer perspective, the 
ICER is $36,800 per QALY.

A family history of breast and/or 
ovarian cancer increases the likelihood 
of being a BRCA1/2 carrier, as well as the 
risk of developing breast and/or ovarian 
cancer. The 2009 study found BRCA1/2 
genetic testing to be a cost-effective 
strategy, regardless of the probability of 
a mutation. Since that study was pub-
lished, medical guidelines for BRCA 
carriers have been updated to include 

SABCS Conference Coverage

BRCA1/2 Genetic Testing Found 
Cost-Effective in Current Era
By Alice Goodman

annual use of magnetic resonance 
imaging (MRI) in women found to be 
BRCA1/2-positive. 

The present study was conducted to 
determine if genetic testing for BRCA 
mutations remained a cost-effective 
strategy for high-risk women, given the 
additional guideline to include magne-
tic resonance imaging (MRI) for women 
who are identified as carriers, as well as 
updates in healthcare practice, policy, 
and the clinical specificity of testing 
over the past 10 years.

A semi-Markov decision model incor-
porated the annual use of MRI for screen-
ing in BRCA carriers, as well as updated 
treatment costs for breast and ovarian 
cancer from 2009 to 2011. The target pop-
ulation was asymptomatic women in the 
United States aged ≥35 years who were at 
elevated risk of carrying a BRCA1/2 muta-
tion. The base-case cost-utility analysis 
compared BRCA1/2 testing followed by 
possible surgery when a mutation was 
identified versus no BRCA1/2 testing or 
subsequent surgeries. 

A sensitivity analysis confirmed that 
the model was robust to variation in 
the model parameters. Testing was pre-
ferred if the probability of carrying a 
mutation was greater than 3.1%. If the 
cost of genetic testing was above $8948, 
it would no longer be considered cost-
effective, but the current upper bound-
ary of cost estimates is $4500. 

“The cost of the actual genetic test is 
not a barrier to its cost-effectiveness,” 
said lead author Qinghua Li, MD, Uni-
versity of Rochester, New York. “Genetic 
testing for BRCA1/2 mutations proved to 
be cost-effective for unaffected women 
whose pre-test mutation probability 
was 3.1% or higher based on family his-
tory,” Li said.

From a societal perspective, the actual 
cost of testing versus no testing differed 
by $9844. From a private payer perspec-
tive, the actual cost of testing versus no 
testing was $11,868. These differences 
were used to compute ICERs and QALYs.

The study had several limitations, 
including sparse published data for 

several model parameters, such as the 
mortality reduction that can be attrib-
uted to MRI, the magnitude of cost re-
duction in earlier detection of breast 
cancer by MRI, and assuming 100% utili-
zation of MRI by BRCA-positive women. 
“All women [who are BRCA-positive] will 
probably not have a breast MRI, and this 
may result in overestimating the cost of 
genetic testing,” Li said. EBO

Funding Source: None.
Author Disclosure: The author 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; drafting of the manuscript; and 
critical revision of the manuscript for 
important intellectual content.Sk

ip
 O

D
on

ne
ll 

(iS
to

ck
)



Therapy Trends

Trends in the 2012 Eisai Oncology Digest :   
Patient Demographics and Cancer Treatment Goals
This article was sponsored by Eisai Inc. The 2012 Eisai Oncology Digest was commissioned and funded by Eisai Inc.

introduction
Managing patients with cancer is ex-
tremely complex. Each patient with 
cancer is unique, and treatment op-
tions will vary depending on the type 
and stage of cancer and individual pa-
tient characteristics. Moreover, physi-
cians and patients have preferences 
for certain tests and treatments; such 
preferences may be in conflict with the 
services covered by patients’ health in-
surance providers. To help healthcare 
professionals understand some of this 
complexity, Eisai Inc sponsored an on-
line national survey that asked patients 
with cancer about their experiences. 

Complete results from this survey were 
recently published in the 2012 Eisai On-
cology Digest.1 This is the first article in 
a 3-part series that highlights findings 
from the survey; it describes the patient 
survey population and their overall per-
ceptions of treatment and its goals.

cancer was localized, but the stage at 
diagnosis varied among cancer types 
(ie, 85% of prostate cancer was local-
ized whereas 54% of colon/rectal cancer 
was regional/distant) (Table 1). The most 
common cancer types in this survey 
population were similar to those repor-
ted by the National Cancer Institute.2

Testing and screening for Cancer
Prior to cancer diagnosis, most patients 
(as appropriate) received a mammo-
gram (89%), Papanicolaou (Pap) test 
(89%), or prostate-specific antigen (PSA) 
test (85%) (Table 2). The lowest rates of 
screening related to testing for cervical 
human papillomavirus (HPV) (28%) and 
sigmoidoscopy (21%). Overall, the rates 
for testing/screening “prior to diagno-
sis” were significantly higher than those 
“since diagnosis” excepting oral cancer 
screenings, PSA blood tests, and skin 
checks. Results were similar in the sub-

survey Participants
A total of 418 adult patients treated or 
recently treated (within past 5 years) 
for cancer participated in the survey.  All 
patients were aware of their health in-
surance/drug coverage status and were 
currently receiving treatment with pre-
scription medications (for any condi-
tion). More women participated in the 
survey than men (Table 1). Of the 418 
patients, approximately one-third were 
between the ages of 21 and 54, one-third 
were between the ages of 55 and 64, and 
one-third were between the ages of 65 
and 84. At the time of the survey, 237 
participants (64%) were cancer free, 
while 151 (36%) had cancer.
The stage of cancer was implied based 
on whether the cancer was localized 
(confined to primary cancer site), re-
gional (spread to regional lymph nodes), 
or distant (ie, metastasized). In the ma-
jority (69%) of patients surveyed, the 

set of patients (n = 267) who were cur-
rently cancer free, suggesting an oppor-
tunity for improvement in screenings 
post diagnosis as part of a surveillance 
plan for cancer recurrence.

It should be noted that some of the 
screenings/tests were dependent on 
age. For example, colorectal and breast 
cancer screenings/tests were more prev-
alent in the older age groups, whereas 
HPV testing was more prevalent in the 
younger age groups. These age-related 
trends coincide with the testing and 
screening recommendations of the 
American Cancer Society (ACS) to: (1) 
perform mammograms annually be-
ginning at age 40; (2) begin testing for 
colorectal cancer at age 50; and (3) begin 
screening for cervical cancer by age 18.3 
While the percentages in Table 2 are re-
spectable, better adherence to the ACS 
recommendations would increase the 
rates of testing.

Cancer Treatment and Goals
Type of Treatment 
The type of cancer therapy varied great-
ly due to the variety of cancer types and 
cancer stages that were represented in 
this survey. Treatment modalities in-
cluded:

•	 Surgery, 79%
•	 Radiation, 51%
•	 Chemotherapy, 40%
•	 Investigative therapy, 8%
•	 Supportive therapy, 7% 
•	 Other, 8% (50% of those  

reported hormonal therapy)

Excluding surgery, patients with re-
gional/distant cancers were signifi-
cantly more likely to have all modalities 
of treatment than those with localized 
cancers. A total of 57% of patients re-
ported more than 1 type of cancer treat-
ment. Among patients receiving multi-
ple treatments, 21% had surgery and ra-
diation; 20% had surgery, radiation, and 
chemotherapy; and 12% had surgery 
and chemotherapy. Younger patients 
were more likely to receive surgery, ra-
diation, and chemotherapy.
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Table 1. Cancer Type Prevalence by Sex and Stage at Diagnosis

Total  
(n = 418), %

Sex
% Within Sex

  Male             Female
   (n = 184)        (n = 234)

Stage at Diagnosis
% Within Cancer Type

Cancer Type Localized
Regional/
Distant

Unknown or 
Unstaged

Breast (n = 139) 33 2 58a 63 35 3

Prostate (males only) (n = 89) 21 48 0 85 11 3

Skin/melanoma (n = 72) 17 22a 14 82 15 3

Colon/rectal (n = 39) 9 12 7 44 54 3

Bladder/kidney/genitourinary (n = 35) 8 17a 2 80 20 0

Leukemia/lymphoma (n = 31) 7 8 7 32 39 29

Thyroid (n = 29) 7 3 10a 55 38 7

Lung/bronchus (n = 18) 4 5 4 67 33 0

Head/neck (n = 13) 3 3 3 54 46 0

Ovarian (females only) (n = 12) 3 0 5 42 50 8

Uterus (females only) (n = 9) 2 0 4 56 33 11

Cervix (females only) (n = 8) 2 0 3 88 12 0

Pancreas (n = 3) 1 1 0 33 67 0

Gastrointestinal/stomach (n = 3) 1 1 1 0 100 0

Other (n = 16) 4 5 3 81 19 0

aDenotes a statistically meaningful difference between columns/rows (+/- 10% at the 95% confidence level).
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Chemotherapy Experience
Of those who received intravenous (IV) 
chemotherapy, most received treatment 
in a hospital outpatient department 
(41%), followed by a doctor’s office (31%), 
an infusion center separate from the hos-
pital or doctor’s office (28%), and at home 
(1%). These percentages were similar to 
those obtained in a 2010 survey by Eisai,4 

with 1 exception. Current data indicate 
a significant increase from 2010 (14%) to 
2012 (28%) in the percentage of patients 
receiving IV treatment at infusion cen-
ters.4 Free-standing ambulatory infusion 
centers operate essentially as doctors’ of-
fices, but infusions are provided pursuant 
to a physician’s orders and are performed 
and managed by a registered nurse and 
registered pharmacist. This trend is ex-
pected to increase, as specialty pharma-
cies have invested heavily in infusion 
centers (and home infusion centers). 
Whether the increased share in infusion 
centers will lead to a significant reduction 
in hospital outpatient use remains to be 
seen, but it is expected that it will.

Patients were generally satisfied where 
they received IV chemotherapy. Still, those 
receiving infusions at a doctor’s office re-
ported slightly higher levels of satisfaction 
than those receiving treatment at a free-
standing infusion center. Patients receiv-
ing oral or self-injectable chemotherapy 
delivered by a specialty pharmacy or a 
mail order pharmacy reported the high-
est level of satisfaction. Data suggest im-
provement opportunities with in-office 
pharmacies and local retail pharmacies.

Goals of Treatment
Respondents’ answers to goals of treat-
ment varied. A total of 69% of patients 
reported remission as their goal, whereas 
44% and 31% stated prolonged life and 
preserved quality of life, respectively.  Sur-
prisingly, patient age was not correlated 
with goal of treatment. However, the stage 
of cancer influenced goal of treatment 
(Figure). The top chosen treatment goal 
among patients with distant cancers was 
prolonged life. Despite the perception that 
these patients tend to receive only pallia-

tive care for improved quality of life, it is 
an important finding that many have cho-
sen extended survival as their goal. 

Conclusion
The 2012 Eisai Oncology Digest provides 
healthcare professionals with valu-
able insight on how patients with can-
cer view their treatment. High rates of 
screening were associated with common 
cancers, but results indicate that there is 
room for improvement and better adher-
ence to guidelines. Most patients have 
the treatment goal of cancer remission. 
However, the primary goal of patients 
with more advanced cancer is prolong-
ing life. Knowledge of these goals may 
influence how physicians approach the 
treatment and management of localized 
versus advanced cancers in the future. 

Although patients were given che-
motherapy in varied settings, most 
were satisfied with how they received 
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Table 2. Tests and Screenings for Cancer

Test/Screening N Prior to Diagnosis, % Since Diagnosis, %

Cervical HPV testing 234 (females only) 28a 20

Colonoscopy for colorectal cancer 418 58a 43

Test for blood in stool for colorectal cancer 418 48a 34

Sigmoidoscopy for colorectal cancer 418 21a 12

Mammography for breast cancer screening 234 (females only) 89a 74

Oral cancer screening by dentist 418 47 45

Papanicolaou (Pap) test for cervical cancer 234 (females only) 89a 67

PSA blood testing for prostate cancer 184 (males only) 85 83

Skin checks by dermatologists for skin cancer 418 57 57

HPV indicates human papillomavirus; PSA, prostate-specific antigen.
aDenotes a statistically meaningful difference between columns/rows (+/- 10% at the 95% confidence level).

medication. This topic will be explored 
further in the second article in this se-
ries, which will detail how respondents 
felt about the quality of their care and 
counseling/communication. The final 
article in this series will describe insur-
ance and cost obstacles that patients 
encountered during treatment. EBO
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Figure. Goals of Treatment by Cancer Stage

a

High rates of 
screening were 
associated with 
common cancers, 
but results 
indicate that 
there is room for 
improvement and 
better adherence to 
guidelines.

aStatistically significant compared with all other stages within the goal of prolonging life.
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MulTiPlE MyEloMa

Pre-Transplant Induction, Consolidation, and Maintenance Therapy

For many years, first-line treat-
ment for younger multiple my-
eloma (MM) patients has involved 

high-dose chemotherapy as well as 
autologous stem-cell transplantation 
(ASCT). The more recent use of lenalid-
omide, thalidomide, and bortezomib 
as induction and consolidation thera-
py has changed the way we approach 
patients with relapsed and refractory 
MM, according to Donna E. Reece, MD, 
from the Princess Margaret Hospital, 
Toronto, Canada. Dr Reece reviewed 
the use of innovative therapies before 
and after ASCT, focusing on phase 3 
trial results.

Use in Induction Therapy Before Undergo-
ing ASCT. Newer combinations have 
been compared with older induction 
regimens before ASCT in various phase 
3 studies, stated Dr Reece. However, 
outcomes comparisons are challeng-
ing, because many of the trials used 
different maintenance or consolidation 
treatments, and the induction regimens 
themselves varied. In phase 3 trials, in-
duction regimens included:

•	 Lenalidomide and dexamethasone
•	 Thalidomide and dexamethasone
•	 Bortezomib and dexamethasone
•	 Bortezomib, thalidomide, and dexa-

methasone
•	 Bortezomib, adriamycin, and dexa-

methasone
•	 Vincristine, carmustine, melphalan, 

cyclophosphamide, doxorubicin, and 
prednisone

The trials used varying doses of 
these agents. Dr Reece stated that each 
of the therapy combinations using 
novel agents offer benefits over con-
ventional chemotherapy in terms of re-
mission rates. However, only 1 trial not 
using lenalidomide reported a statisti-
cally significant overall survival (OS) 
rate—when bortezomib was used both 
before and after ASCT during the HO-
VON MM-65/GMMG-HD4 study, which 
enrolled 613 participants and used the 
induction treatment of bortezomib, 
adriamycin, and dexamethasone. In 
this trial, the bortezomib combination 
was compared with the conventional 
chemotherapy combination of vincris-
tine, doxorubicin, and dexamethasone, 
and resulted in a progression-free sur-
vival (PFS) at 3 years of 48% and a med-
ian 3-year OS of 78% for the study drug 
combination.

The induction regimen of lenalido-
mide and dexamethasone was ex-
amined by Dr Reece. A phase 3 trial 
compared lenalidomide plus either 

approximately 15% had early treatment 
failure and death. Therefore, it is still a 
challenge to find optimal treatment for 
this subset of patients.

All of the various study regimens 
using novel agents were proved to be 
superior in attaining higher response 
rates after induction therapy, according 
to Dr Reece.

Maintenance Therapy. The most fre-
quently studied maintenance drugs are 
lenalidomide and thalidomide. Seven 
randomized trials of post-ASCT tha-
lidomide therapy were analyzed by Dr 
Reece. They were different with regard 
to use of induction regimen, single or 
tandem transplantation before start-
ing maintenance therapy, thalidomide 
dose and duration, corticosteroid use, 
and comparison with various regimens. 
Even so, a PFS benefit was consistently 
seen with thalidomide therapy (OS ben-
efit was not always observed).

The optimal use of thalidomide 
maintenance is still unclear, Dr Reece 
admitted, because of different crite-
ria used when classifying patient sub-
groups even after several investigators 
attempted to identify which patient 
groups would most likely benefit from 
this therapy. Nevertheless, thalidomide 
maintenance therapy has not been 
widely accepted outside of clinical trials 
even with the longer PFS, said Dr Reece, 
largely owing to its toxicity.

Maintenance therapy with lenalido-
mide has also recently been studied. 
The CALGB-100104 study in North 
America and the IFM 2005-02 trial in 
France compared low doses of lenalid-
omide (10-15 mg/day) with placebo af-
ter ASCT. Both studies demonstrated 
a median PFS of 42 months in the le-
nalidomide groups.

Unexpectedly, a fairly small increase in 
the frequency of secondary cancers, such 
as secondary myelodysplastic syndromes 
and/or acute myelogenous leukemia, was 
observed in both studies, Dr Reece poin-
ted out, but the risk is “quite small and is 
likely counterbalanced by the strong anti-

high-dose dexamethasone (40 mg on 
days 1-4, 9-12, and 17-20 on a 28-day 
schedule) or a weekly low dose (40 mg) 
for 4 cycles in patients just diagnosed 
with myeloma. After 4 cycles, the over-
all response rate for the lenalidomide 
plus high-dose or low-dose dexameth-
asone groups was 79% versus 68%, with 
a “very good partial remission,” nearly 
complete remission, or complete re-
mission rate of 42% versus 24%, respec-
tively. A 92% survival at 3 years was 
achieved for patients who underwent 
ASCT. However, she pointed out a pos-
sible bias for the ASCT patients due to 
the design of the study: The individu-
als undergoing ASCT may have been 
younger and healthier or high-risk pa-
tients who were not presumed to do 
well with a continued administration 
of the lenalidomide combination regi-
men. The data do show, according to 
Dr Reece, that the combination therapy 
was well-tolerated and stem-cell col-

lection was not compromised when 
patients were given chemotherapy and 
hematopoietic growth factors.

The Total Therapy programs devel-
oped by the University of Arkansas are 
also noteworthy, stated Dr Reece. Newly 
diagnosed patients were treated with 
induction therapy consisting of 2 cycles 
of dexamethasone, cisplatin, doxorubi-
cin, cyclophosphamide, and etoposide 
(D-PACE) in the Total Therapy 2 trial, be-
fore tandem ASCT, further D-PACE con-
solidation, and maintenance with IFN 
for 1 year and dexamethasone until the 
disease advanced. They were then ran-
domized to either receive thalidomide 
or not. Patients in the thalidomide group 
experienced higher remission rates be-
fore and after ASCT and a significantly 
longer progression-free survival (PFS). 
The next study, Total Therapy 3, added 
bortezomib, thalidomide, and dexa-
methasone (VTD) as VTD-PACE, which 
patients received before and after ASCT. 
This regimen led to a further improve-
ment in the response rate, OS, and PFS 
for newly diagnosed patients with low-
risk disease, but Dr Reece noted that 

myeloma efficacy of this drug when used 
in the maintenance setting.”

Consolidation Therapy. Three recent 
phase 3 trials examined consolidation 
therapy use after ASCT. Some of the 
best outcomes of a transplantation 
program so far, according to Dr Reece, 
were from an Italian trial that used the 
bortezomib-thalidomide-dexameth-
asone regimen, also given for induc-
tion for 2 cycles after transplantation 
while a control group did not receive 
bortezomib for 2 months. In the IFM-
2005-02 trial, patients were given a 
full therapeutic consolidation dose of 
lenalidomide (25 mg for 2 cycles) fol-
lowed by a lower maintenance dose 
until disease progression. The ASCT 
patients in the Nordic Myeloma Study 
Group were randomized to receive 
bortezomib treatment or no therapy. 
Both of those groups had a 90% OS. 
Each innovative agent can postpone 

disease progression, noted Dr Reece, 
as demonstrated in these post-ASCT 
maintenance and/or consolidation 
studies even when OS benefits have 
not been found.

Novel agents used at the induction 
phase followed by maintenance with 
lenalidomide after ASCT have the best 
PFS results so far, concluded Dr Reece. 
She added that the role of a second 
ASCT or consolidation therapy to le-
nalidomide maintenance is still to be 
clarified by clinical trials. EBO

Source: Reece DE. Post-transplantation  

maintenance therapy and optimal frontline 

therapy in myeloma. Hematology Am Soc  
Hematol Educ Program. 2011;2011:197-204.
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Nevertheless, thalidomide maintenance therapy has not been 
widely accepted outside of clinical trials even with the longer 
PFS, largely owing to its toxicity.
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a combination of lenalidomide and dexamethasone is indicated for use  
in patients suffering from relapsed or refractory multiple myeloma  
(MM) who had tried at least 1 previous treatment. This approval was based 

on the results of 2 phase 3 clinical trials, which also showed that continuing, long-
term therapy assures patients the best chance for success. However, the evidence 
supporting the optimal dose of lenalidomide in patients with recurrent or refrac-
tory MM is vague. Full dosing (25 mg/day) is associated with common adverse 
effects, which can result in delays in or interrupted treatment. Clinicians from 
Greece and the United States sought to determine from the 2 pivotal trials wheth-
er reduced doses of lenalidomide had a negative effect on progression-free sur-
vival (PFS).

The study group included only subjects who did not progress and were still 
being treated with lenalidomide 12 months after starting therapy. Of the 177 pa-
tients in the MM-009 trial receiving lenalidomide and dexamethasone and 176 
from the MM-010 trial, 116 were included in the analysis. A total of 52 patients 
(45%) had no dose reductions, 39 (34%) had their lenalidomide dose reduced be-
fore 12 months, and 25 (22%) had their lenalidomide reduced at least 12 months 
after starting therapy.

All 3 subgroups achieved similarly high response rates. However, a significant-

ly longer PFS was seen in patients with dose reductions after 12 months than 
those with dose reductions before 12 months or those with no dose reductions. 
For those with dose reductions 12 months or beyond, PFS was not yet reached. In 
comparison, for those without any dose reduction, median PFS was 36.8 months 
(P = .039). None of the 3 subgroups reached median overall survival.

After adjusting for patient characteristics, a Cox regression analysis of PFS 
found that an independent predictor of PFS continued to be lenalidomide dose 
reductions after 12 months (hazard ratio, 0.47; 95% confidence interval, 0.23-0.98). 
Twelve-month levels of serum albumin, M-protein, and neutrophils were other 
independent predictors of PFS.

The patients who had lenalidomide dose reductions after at least 12 months of 
full-dose lenalidomide experienced a significantly higher median PFS as well as 
overall survival than those who had dose reductions earlier, the researchers com-
mented. Therefore, they added, the data suggest if the patient can tolerate the 
treatment, it is important that the full-dose lenalidomide therapy should continue 
for at least 12 months. EBO

Source: Dimopoulos MA, Hussein M, Swern AS, et al. Impact of lenalidomide dose on progression-

free survival in patients with relapsed or refractory multiple myeloma. Leukemia. 2011;25:1620-1626.

lenalidomide combined with dexamethasone has proved to be an effective 
treatment for many patients with refractory or recurrent multiple myeloma 
(MM). German researchers noted, however, that adverse effects seen with the 

approved doses (25 mg/day for 21 days of each 28-day cycle) may result in subopti-
mal cancer outcomes in some individuals.

They evaluated the efficacy of a reduced lenalidomide dose on 10 patients with 
recurrent MM who had difficulty adhering to standard dosing because of leuko-
penia (4 patients), muscle cramps (1), polyneuropathy (1), renal insufficiency (1), 
or thrombocytopenia (1). In 1 case, the patient requested the reduced dose and in 
another, the patient was given lenalidomide as reduced-dose continuous therapy 
(1). Two patients began the trial with a reduced dose while 8 had their dose reduced 
during the therapy. Seven patients had undergone autologous stem-cell transplant, 
and all had had at least 2 previous MM treatments.

Initially, 8 subjects received the full 25-mg per day lenalidomide dose on days 1 
to 21 every 28 days plus dexamethasone at a mean dose of 17.6 mg per day on days 
1 to 4, 9 to 12, and 17 to 20, with the dose first reduced a mean of 4.8 months after 
beginning treatment. After dose reduction, lenalidomide averaged 14.1 mg per day. 
Treatment duration with lenalidomide averaged 15.1 months.

One study participant achieved a complete response, 6 attained a partial re-
sponse, and 1 had a minimal response. Time to first response after starting lenalid-
omide was a median 41.1 days. The dose each patient was taking at the time of 
their best response was 25 mg per day in 7 patients (1 complete response, 5 partial 
responses, 1 progressive disease), 15 mg per day in 1 patient (partial response), 10 
mg per day in 1 patient (who experienced progressive disease), and 5 mg per day in 
another (who experienced minimal response only). Therefore, most of the patients 
in this small series experienced best response before their dose was reduced; how-
ever, they continued to do well after the dose reduction.

The time-to-progression (TTP) mean values and progression-free survival (PFS) 
rates are noted in the Figure. Both were 8.7 months. Since all patients were still alive 
at the end of the study, a mean overall survival could not be calculated.

All patients experienced some level of anemia (grade 3/4, 2 patients), and leu-
kopenia was observed in 8 (grade 3, 3 patients), thrombocytopenia in 7 (grade 3, 3 
patients). When the lenalidomide dose was decreased, thrombocytopenia, anemia, 
and leukopenia became stable or diminished. Non-hematologic toxicities included 
back pain (5 patients), polyneuropathy (3), muscle cramps (2), pruritus (1), and se-
vere constipation (1).

The researchers concluded that in patients who experienced recurrent or refrac-
tory MM and who could not tolerate a standard dose of lenalidomide, dose reduc-
tions still proved to be a safe and effective alternative. EBO

Source: Schwamborn K, Gorschluter M, Glasmacher A, et al. Efficacy of dose-reduced lenalidomide 

in patients with refractory or recurrent multiple myeloma. GMS Ger Med Sci. 2011;9:doc26.

Can Reduced Lenalidomide Doses in Refractory or Recurrent Multiple Myeloma  
Patients Produce Positive Outcomes?

Figure. Progression-Free Survival and Time to Progression

CR  indicates complete response; PR, partial response.
aUp to the time of data collection all patients were still alive.
bThe disease did not progress in 3 patients by study completion.
Adapted from Schwamborn et al. GMS Ger Med Sci. 2011;9:doc26.

Time to progressionbProgression-free survivala
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Cancer Care Value—Learning From Others
Getting Smarter in How We Score and Promote Value

Robert “Bo” Gamble

as of March 2, 2012, there were 
395,000 available apps for the 
Android phone, with 278,000 of 

those being free.1 The iPhone has over 
578,000 as of February 27, 2012, with 
222,000 free.2 The developers seem to 
have it figured out. I tend to pursue 
“free” apps only, but then find myself 
spending tens of dollars in fighting and 
avoiding advertisements. The $0.99 app 
of the same is likely free of such and 
therefore a valuable saver of time: the 
most precious resource. I also find it 
very ironic that even the “free” apps get 
reviewed and scored. It is very rare that 
we are asked to rate or score free items. 
Can you imagine driving down the in-
terstate entering another state and sud-
denly being asked to evaluate the air—
and not being able to leave the state or 
use an exit ramp until you do.

A recent evening snack also remin-
ded me of another value “trick” that has 
befallen us: the beloved “half gallon” of 
ice cream that is no longer. The typi-
cal size of a carton of ice cream is now 
1.75 quarts—a reduction of 1/8. When 
did that happen, and which rock have I 
been under? And it is not just ice cream. 
Candy bars, coffee, and toilet paper are 
further examples of lowering the quan-
tity without lowering the price. The next 
evolution of these marketers is increas-
ing the size with a greater than pro-
portional price increase and calling it a 
“value size.”

Another example is the flood of com-
mercials for gold, from “sell your grand-
mother’s gold to us for the best price” 
to celebrities telling how they have con-
verted all of their assets to gold. I was 
perplexed with all of the sudden interest 
in these nuggets from the earth. It then 
dawned on me that all of this recent ac-
tivity was created by the Gold Sellers 
Union in order to push up the demand for 
gold and thus increase the price. After all, 
isn’t there a limited supply of gold?

When pondering the value of cancer 
care and how it is determined, I was 
struck by the difficulty of creating, de-
fining, and promoting the value of qual-
ity cancer care. If we try learning from 
other industries, we should be able to 
do something like the following:

“Our cancer treatment was voted best 
by all cancer patients and their families. 
Use our free treatment or upgrade to our 
less-advertised version of treatment for 
only $10,000.” The advertisers would be 

the manufacturer of TicTacs, was actu-
ally selling “fun” and not breath mints.) 
The major stakeholders in our world are 
the patient (the consumer), the provider 
(the decision maker), and the payer (the 
purchaser). Each has their own list of 
priorities as well as their own subset of 
stakeholders. Upon close review, their 
priorities seem similar but not neces-
sarily aligned.

Cancer patients are supported by 
their families, friends, and employers. 
According to a recent gathering of ma-
jor stakeholders, the things patients de-
sire from the care team include access, 
ability, affordability, affability, and avail-
ability. They also anticipate quality and 
timely communications, honesty, and 
the best possible outcome with the best 
possible quality of life. Additionally, 
they request the least amount of pain, 
toxicity, and test results.

Providers are not much different. 
They are surrounded by clinicians, ad-
vocate organizations, and networks of 
other providers and diagnostic facili-
ties. They also want satisfied patients 
and families, best possible outcomes, 
minimized administrative burdens, a 
fair reimbursement for all of the ser-
vices provided, and positive incentives 
to continue all of the above. Quality of 
life is paramount.

And are payers much different? It 
does not sound like it. Although they 
are accountable to their stockholders or 
taxpayers, they also desire similar out-
comes. They want member satisfaction, 
the best possible clinical outcome, the 
highest quality care in the lowest cost 
setting, treatments for members that 
are cost-effective and evidence-based, 
and meaningful indicators of quality 
and value.

The common threads between these 3 
major groups of cancer care stakeholders 
are patient and family satisfaction and 
measurable value. The challenge is to de-
fine these attributes so that they are mea-
surable, relative, and aligned between all 
care providers and stakeholders. We do 
not have the luxury of being able to call 
on advertisement sponsorship, or to ad-
just the package size, or to artificially in-
flate demand—nor would we want to. So 
then, how do we become united in our ef-
forts, definitions, and recognition?

The recent gathering of 16 representa-
tives from the various stakeholder groups 
is a great start. These individuals have 

subsidizing all of the treatments, free or 
not, and the subsidy would come from 
pharmaceutical companies, supply ven-
dors, et cetera. Oooops, I forgot, this has 
already been determined to be illegal. 
Again, too much time for me under the 
rock.

Applying the above to our world, we 
could reduce the usual dose for specific 
cancer treatments, continue to promote 
that treatment, and then increase the 
dose to normal amounts and follow 
with promotions of “Value Dose.” Yep, 
you are right, not a good idea, and coun-
terproductive to what we are here to do.

We do seem to have a real example 
of how increasing the demand does 
not necessarily increase the price. Con-
sider the ongoing chemotherapy drug 
shortage issues. Most of current short-
age drugs are generic, typically the least 
expensive in their class. Spontaneous 
increases in their costs, for regulatory 
or production reasons, are not matched 
with provider reimbursement due to 
the 6-month lag built into the ASP re-
imbursement system. This is an unex-
pected result of implementing unnatural 
forces into a world that is accustomed to 
natural market forces.

So why is it so hard to define, mea-
sure, and promote “value” in cancer 
care? My healthcare marketing profes-
sor said it best in describing the unique-
ness of healthcare. It is one of the only 
industries where the consumer, deci-
sion maker, and purchaser are 3 dif-
ferent people. (This coming from the 
same professor that indicated Ferrero, 

crossed competitive lines from their pay-
er, provider, or group purchasing worlds 
to collaborate on solutions that will ben-
efit the patients, their families, and one 
another. They recently met in Atlanta to 
collectively address this issue with col-
laborative, open, and honest communica-
tions. The goals are evident and obvious 
but the obstacles are real. Standardizing 
and measuring patient and family satis-
faction is the simpler of the 2 and great 
strides have been made to implement 
and report this information across all 
specialties. However, the value proposi-
tion is much more difficult. One payer 
said it best—they cannot easily and ar-
bitrarily pay a single provider group for 
higher quality or value. Everything has a 
cost, even in the above-mentioned sce-
narios. Our approach should be no tricks 
but instead transparent positive incen-
tives to encourage, promote, and recog-
nize quality and value. The industry lead-
ers that were seated at the table on those 
2 days believe that this can be accom-
plished and in a way that all stakeholders 
may benefit. Once the value proposition 
is defined, we will be able to redefine age-
old payment systems so that all value 
and quality will be evident and rewarded. 
Are we there yet? Not yet, but if the same 
creative and passionate minds that are 
working on this issue were also involved 
in the ice cream decisions, we might still 
have a full half gallon of cookies and 
cream. EBO
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Multiple Myeloma Pipeline

On the Horizon for Multiple Myeloma 
Availability of Newer Agents May Lower Healthcare Costs

Michael Marlan Mohundro, PharmD; and Brice Labruzzo Mohundro, PharmD

MM is a fairly uncommon cancer, 
comprising only 1% of cancer in 
the United States; however, it is 

the most commonly occurring blood can-
cer.1 The American Cancer Society esti-
mates that in 2012, approximately 21,700 
new cases will be diagnosed and approxi-
mately 10,710 deaths will occur as a result 
of MM.2 Patients with MM may present 
with bone pain (especially in the back), fa-
tigue often caused by anemia, pathologic 
fracture, weight loss, and/or paresthesias. 
Some patients have no symptoms at the 
time of diagnosis.3 MM occurs when vast 
amounts of abnormal plasma cells are 
found in bone marrow. Additionally, there 
is an overproduction of IgG, IgA, IgD, IgE, 
or monoclonal light chains known as 
Bence-Jones proteins.4 Treatment of MM 
is complex. Patients with stage II or III 
myeloma who are considered to have 
good performance status are candidates 
for stem cell transplantation. Induction 
therapy with dexamethasone monother-
apy or a combination of dexamethasone 
and thalidomide before stem cell har-
vesting is an option for patients; however, 
high-dose chemotherapy with vincris-
tine, melphalan, cyclophosphamide, and 
prednisone alternating with vincristine, 
carmustine, doxorubicin, and prednisone 
along with bone marrow transplant has 
been associated with increased survival 
in patients. Patients who are not stem 
cell candidates may be treated with tha-
lidomide, melphalan, and prednisone. 

induce apoptosis in plasma cells.6 Phase 
I, II, and III clinical trials are currently 
under way to evaluate the drug in com-
bination with dexamethasone, as well 
as in combination with bortezomib, 
doxorubicin, and cyclophosphamide.7

Proteasome inhibitors
Proteasomes serve as valuable chemo-
therapeutic targets due to the integral 
role they play in protein homeostasis, 
degradation of cytotoxic proteins, and 
clearance of misfolded and/or unfold-
ed proteins.8 Key proteins regulated by 
proteasomes that are involved in cell-
cycle progression and apoptosis include 
cyclins, caspases, B-cell lymphoma 2 
(BCL2), and NF-B activation.8 It is be-
lieved that malignant cells are more 
dependent on this cellular housekeep-
ing, and this is supported by several 
studies indicating that cancer cells are 
more susceptible to proteasome inhibi-
tion.8 In 2003, bortezomib became the 
first drug in this class to be approved 
by the FDA for initial MM treatment and 
relapsed/refractory MM; however, drug 
resistance and dose-limiting toxicities 
such as peripheral neuropathy remain a 
concern with bortezomib treatment.9,10

Carfilzomib
Carfilzomib, an epoxyketone, is a struc-
tural analogue of the natural microbial 
product epoxomycin-3.11 This novel pro-
teasome inhibitor has a structure and 

Patients who are not responding or who 
relapse with this regimen may be treated 
with vincristine, doxorubicin, and dexa-
methasone.5 Refractory or relapsing MM 
is common. Currently, regimens available 
for these patients contain thalidomide, 
lenalidomide, or bortezomib. On the ho-
rizon to treat patients with relapsed or 
refractory myeloma are a new generation 
of proteasome inhibitors, immunomodu-
latory agents, and deacetylase inhibitors 
which are currently being investigated in 
clinical trials.

immunomodulating agents
Despite MM being an incurable disease, 
immunomodulatory drugs (IMiDs) have 
demonstrated effectiveness in the treat-
ment of MM. IMiDs have been investi-
gated for both first-line and mainte-
nance therapies.6 Thalidomide was the 
first drug in this class and subsequently 
lenalidomide was approved by the US 
Food and Drug Administration (FDA).6 
Pomalidomide is the newest IMiD under 
investigation and several phase I and II 
trials have been completed. While the 
drug is a chemical analogue of thalido-
mide, it appears to have a much greater 
potency in stimulating the proliferation 
of T-cells as well as increasing natu-
ral killer cell activity.6 Additionally, the 
drug works through inhibition of blood 
cell growth and modulates the levels of 
inflammatory and regulatory cytokines. 
IMiDs have also been shown to directly 

mechanism different from bortezomib.11 
Carfilzomib differs by being an irreversible 
inhibitor as opposed to the reversible inhi-
bition seen with bortezomib, which gives 
carfilzomib a longer duration of inhibi-
tion.11 It also appears to be more specific in 
its affinity for chymotrypsin-like protease, 
with lesser activity seen for the trypsin 
and caspase-like proteases in the 26S pro-
teasome.11 Currently, carfilzomib is being 
evaluated in phase III clinical trials with 
lenalidomide and low-dose dexametha-
sone in patients with relapsed MM.12

Mln9708
MLN9708 is an orally active, reversible pro-
teasome inhibitor chemically distinct from 
bortezomib that is currently in multiple 
phase I and II clinical trials.13 In vitro and 
in vivo studies revealed MLN9708 had an 
improved volume of distribution, greater 
inhibition of the proteasome, and thus a 
greater anti-tumor effect than bortezo-
mib.13 It works by increasing the number 
of ubiquinated proteins selected for de-
struction, leading to cell cycle disruption 
and the activation of apoptotic pathways. 
MLN9708 caused cell death in both a time-
dependent and dose-dependent fashion, 
and the drug increased survival with con-
tinuous or intermittent administration. 
Further studies are needed to assess its 
place in therapeutic regimens, but current-
ly recruiting phase I and II studies are eval-
uating MLN9708 with lenalidomide and 
dexamethasone, melphalan, and predni-
sone, and in patients that have relapsed 
with bortezomib treatment.14

Marizomib
Marizomib is an orally active, novel, ir-
reversible proteasome inhibitor that is 
also distinct from bortezomib. In pre-
clinical trials marizomib demonstrated a 
synergistic cytotoxic effect when used in 
combination with IMiDs such as lenalid-
omide. Toxicity has been a concern with 
bortezomib therapy; however, lower dos-
es of IMiDs and marizomib used together 
in studies revealed minimal toxic effects. 
Marizomib has shown that it can trigger 
cell death in MM cells in the presence of 
bortezomib resistance.10 Phase I marizo-
mib studies are ongoing and include sub-
jects with relapsed or refractory MM.15

CEP-18770
CEP-18770 is a reversible proteasome in-
hibitor with the potential to be admin-
istered orally, but was also dosed via the 
intravenous route during studies. Preclin-
ical trials have been done with the drug 
when used as monotherapy, as well as in 
combination with bortezomib and mel-
phalan. Synergy was demonstrated in 
studies with the combination regimens. 
Investigators were able to show that sen-
sitization of previously resistant tumors 
was induced by co-administration of 
CEP-18770. CEP-18770 studies have estab-
lished a good safety profile, with 10-fold 
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Treatment of multiple myeloma (MM) remains highly individualized, with multiple factors that play a role in 
determining the best course of therapy. Patient-specific criteria such as age of onset, whether the patient is 
symptomatic at the time of diagnosis, and any detected high-risk cytogenic abnormalities are all consider-
ations when selecting a regimen. Newer agents such as bortezomib and lenalidomide in combination with 
low-dose steroids have replaced more toxic chemotherapeutic regimens for primary induction and have led 
to significant increases in progression-free survival. Depending on duration of response prior to relapse, pa-
tients may be rechallenged with the same regimen, switched to an alternative, or may undergo hematopoietic 
cell transplant (HCT), which remains a highly effective treatment option for patients who are candidates. 
However, the cost of transplantation remains high and some patients may require a second transplantation if 
the initial response is incomplete. With the availability of newer agents for salvage therapies in refractory or 
relapsed patients, the reliance on HCT may decrease, potentially lowering healthcare costs. In addition, the 
availability of orally active agents may decrease the need for outpatient infusions, thus decreasing the overall 
costs associated with treatment and improving patient satisfaction. Finally, combination regimens that use 
lower doses may prove to be less toxic as well as more effective. Even though MM only accounts for approxi-
mately 1% of all cancers in the United States, with 75 million “baby boomers” now reaching the median age 
of diagnosis, the increased number of cases could have a substantial impact on healthcare costs.
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greater than therapeutic concentrations 
showing little or no effect on normal hu-
man epithelial cells, BM progenitors, BM-
derived stromal cells, and PBMCs.16 CEP-
18770 has 2 studies enrolling at the time 
of this article on clinicaltrials.gov, with 1 
study involving combination treatment 
with dexamethasone and lenalidomide 
and the other to further investigate maxi-
mum tolerated dose (MTD) as well as 
safety and efficacy in relapsed MM refrac-
tory to the most recent therapy.17

deacetylase inhibitors (daCi)
Deacetylase (DAC) inhibitors, previously 
referred to as histone deacetylase inhibi-
tors, demonstrate much farther reach-
ing effects than histone deacetylation 
(HDAC) alone.8 There are 4 classes of 
DAC enzymes that have been classified, 
with 18 specific enzymes that were iden-
tified in humans.8 Class I DAC enzymes 
are found locally within the nucleus of 
the cell while class II can be found in 
multiple locations, including the nucle-
us and cytoplasm.8 Preclinical studies 
using several DAC inhibitors in both in 
vitro and in vivo mouse xenograft mod-
els have demonstrated inhibition of cell 
proliferation and induction of apoptosis 
of MM cells.8 However, phase I trials have 
shown limited viability of the class to be 
useful in single-agent treatment of MM.8

romidepsin 
Romidepsin is a cyclic tetrapeptide FDA-
approved for the treatment of T-cell lym-
phoma.8,18 Previously, it was thought to 
only affect class I DAC enzymes, but at 
higher concentrations it inhibits activ-
ity of the class II enzymes as well.18 Early 
preclinical trials have demonstrated ro-
midepsin’s efficacy against a variety of 
MM cell lines. An investigation has now 
been completed using romidepsin in com-
bination with dexamethasone and bort-
ezomib.18 Results from this small study 
indicate that the combination had sus-
tained results, with a median time to pro-
gression of 7.2 months, and 3 patients that 
exceeded 20 months. While the ground-
breaking APEX bortezomib trial had a me-
dian survival of 29.8 months, at the time of 
the publication the cohort had a median 
survival of greater than 36 months, with 
the 1-year survival in a heavily pretreated 
group being 76%.18 Enrollment is currently 
being sought for a Phase I/II clinical trial 
involving bortezomib and romidepsin in 
patients with relapsed myeloma.19

Panobinostat 
Panobinostat is a novel, hydroxamic acid–
based DAC inhibitor that exhibits broad 
inhibitory activity. It has shown activity 
toward class I, II, and IV HDAC and is per-
haps the most potent inhibitor identified 
to date.8 Benefits have been seen in pa-
tients with refractory hematologic malig-
nancies, and currently, a phase III clinical 
trial is under way to evaluate panobi-

bortezomib suggest that the combination 
warrants further investigation due to the 
positive results demonstrated in the study 
and a phase II trial is planned. Currently, a 
phase III clinical trial (ELQUENT-2) is under 
way to assess the combination of elotu-
zumab with lenalidomide and dexameth-
asone in patients with relapsed MM.26

dacetuzumab
Dacetuzumab is a humanized mAb that 
is targeted against the CD-40 recep-
tor, which has been noted to be overex-
pressed on MM cells, as well as BMSCs.23,27 
Dacetuzumab works through multiple 
mechanisms of action, including the in-
duction of cell death through direct signal 
transduction, as well as antibody-depen-
dent cellular cytotoxicity and phagocy-
tosis.27 Results of phase I trials suggest 
that, while the drug is relatively safe and 
well tolerated, its role as monotherapy 
has only shown modest promise. In vitro 
trials demonstrated a synergistic effect 
with lenalidomide that perhaps will lead 
to better response rates.27

atacicept
Atacicept is a unique fusion protein con-
sisting of both the extracellular ligand-
binding portion of the TACI receptor and 
the Fc portion of human IgG. The drug 
acts by neutralizing  2 key proteins of the 
Tumor Necrosis Factor (TNF) ligand fam-
ily that are vital for the growth and devel-
opment of B cells. Interaction of atacicept 
with the target receptors has antiprolif-
erative effects and leads to apoptosis of 
myeloma cells. Primary receptor targets 
are B-lymphocyte stimulator (BLys) and 
A proliferative-inducing ligand (APRIL). 
Both of these receptors produced in sig-
nificant amounts in the microenviron-
ment of the bone marrow and myeloma 
cells abnormally express BLys and APRIL 
mRNA. Trans-membrane activator and 
CAML interactor (TACI) and B-cell matu-
ration antigen (BCMA), which are found 
on most myeloma cell lines, are receptors 
shared by both BLys and APRIL. In preclin-
ical trials, subcutaneous atacicept was 
well tolerated and found to be relatively 
safe. However, due to the suppression 
of polyclonal B cells, infection remains 
a possible serious adverse effect despite 
the lack of occurrence during the initial 
trial. Currently, there are no clinical trials 
under way; however, the drug remains a 
target of interest.28

Perifosine
Perifosine belongs to a new class of anti-
neoplastic agents that work through Akt 
inhibition in the PI3K pathway. The drug 
is a synthetically derived alkylphospho-
lipid that is currently in phase I clinical 
trials. It has been found to be orally active 
and works at the cell membrane of MM 
cells to trigger apoptosis. Apoptotic path-
ways initiated by perifosine are believed 
to be facilitated by caspase-8, caspase-9, 

nostat in combination with bortezomib 
and dexamethasone in relapsed MM pa-
tients.20,21 Additional phase I and II trials 
are also under way, including combina-
tion with immunomodulators and other 
proteasome inhibitors.21

vorinostat
Vorinostat is a DAC inhibitor that is FDA-
approved for certain lymphomas and has 
a broad spectrum of activity toward class 
I, II, and IV HDACs.8 The drug works by de-
creasing the rate of myeloma cell prolif-
eration and induces apoptosis by increas-
ing the production of proteins involved in 
those processes. However, results from a 
large phase III clinical trial and a phase IIb 
trial demonstrated disappointing results, 
raising doubts whether vorinostat will 
get FDA approval for MM indications.22

Monoclonal antibodies (mabs)
Monoclonal antibodies (mAbs) have 
demonstrated favorable results in a vari-
ety of cancers (eg, trastuzumab in breast 
cancer, bevacizumab in renal cell carci-
noma, and cetuximab in squamous cell 
carcinoma).23 While the mechanism of 
action of the mAbs has not been fully 
elucidated, they have been shown to in-
duce antibody-dependent cell-mediated 
cytotoxicity (ADCC) and directly cause 
cell death through signal transduction.23

siltuximab
Siltuximab is a chimeric human-mouse 
mAb that works by neutralizing inter-
leukin-6 (IL-6). IL-6 is secreted predomi-
nantly by bone marrow stromal cells 
(BMSCs) which activate a series of sur-
vival and proliferative pathways in my-
eloma cells.23,24 Patients that have high 
serum levels of IL-6 have been shown to 
have a poor prognosis. Within the mi-
croenvironment of the bone marrow, 
MM cells attach to BMSCs, and the ad-
hesion stimulates the secretion of IL-6 
and other pro-survival cytokines.23,24 
In preclinical trials, siltuximab has 
demonstrated positive results when 
tested together with bortezomib, dexa-
methasone, and melphalan.23 However, 
a phase III trial evaluating siltuximab 
with bortezomib and dexamethasone 
was withdrawn from ClinicalTrials.gov 
before recruitment began.25

Elotuzumab
Elotuzumab is a humanized mAb targeted 
against the cell surface glycoprotein CS1, 
which is highly expressed on MM cell lines 
including over 97% of the cells of patients 
with MM. The primary mechanism of ac-
tion of elotuzumab is through NK cell-me-
diated ADCC. Studies have also indicated 
that elotuzumab works by blocking my-
eloma cell binding to BMSCs, which is be-
lieved to diminish the stimulatory effects 
on the growth and survival of MM cells. 
Results from a phase I trial that evalu-
ated the combination of elotuzumab and 
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Despite these new 
agents on the horizon, 
MM needs to remain 
a target for new drug 
development to help 
overcome the high 
relapse rates and 
refractory disease 
associated with this 
cancer.

poly (ADP-ribose) polymerase (PARP) 
cleavage. In studies, it has been shown 
to enhance inhibition of cell growth and 
cytotoxicity in combination models, in-
cluding the mainstay of treatment with 
dexamethasone, as well as doxorubicin, 
melphalan, and bortezomib. Two key 
mechanisms of drug resistance that limit 
effectiveness of dexamethasone are the 
upregulation of IL-6 and IGF-1. However, 
in vitro studies using these exogenous 
cytokines were unable to diminish the 
cytotoxic effect of perifosine. Addition-
ally, the protective effect seen with the 
attachment of myeloma cells to BMSCs 
was not demonstrated with perifosine 
exposure. Combined with in vivo stud-
ies using mouse models showing inhibi-
tory cell growth and prolonged survival, 
the drug shows great promise both as 
monotherapy and in combination with 
other agents.29 Currently, phase I trials are 
seeking enrollment to evaluate perifosine 
in combination with dexamethasone and 
bortezomib and another trial will investi-
gate perifosine used in combination with 
dexamethasone and lenalidomide.30

Heat shock Protein 90 
Heat shock protein 90 (Hsp90) has long 
been recognized as a molecular target for 
drug development, but has only recently 
aroused significant clinical and pharma-
ceutical interest.31 Hsp90 is an ATP-de-
pendent chaperone protein that plays an 
important role in the promotion of pro-
liferation, as well as malignant cell sur-
vival.32 Through activation, stabilization, 
and assistance in the correct conforma-
tion of client proteins, Hsp90 plays a key 
role in oncogenesis.33 Inhibition of Hsp90 
causes the breakdown of its client pro-
teins through the ubiquitin-proteasome 
pathway.33 Earlier studies of HSP inhibi-
tors demonstrated only modest thera-
peutic effects as single agents.31 Liver tox-
icity was noted as a limitation of the early 
molecules studied, as well as suboptimal 
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gen conditions. Further studies in mice 
models demonstrated apoptosis within 
the bone marrow microenvironment, in-
cluding other markers of activity such as 
decreases in paraprotein secretion and de-
creases in microvesical density. Preclinical 
trials examined TH-302 monotherapy and 
in combination with gemcitabine, peme-
trexed, doxorubicin, and docetaxel. As 
monotherapy, TH-302 has demonstrated 
dose-dependent effects and low toxic-
ity under normal oxygen conditions, war-
ranting further study in human trials.35

Conclusion
While MM has remained an incurable dis-
ease, new therapeutic agents have provi-
ded viable treatment options with en-
couraging results despite the fact that all 
patients relapse at some point. Research 

the remarkable results of the combina-
tion regimens pave the way for future 
clinical trials and show great promise.32

KW-2478
KW-2478 is also an Hsp90 inhibitor that 
has been identified as a viable thera-
peutic moiety and has been studied to 
further characterize its properties and 
place as a suitable therapeutic agent. In 
animal studies using the drug, there were 
no identified cases of hepatotoxicity, as 
seen with other structural analogues.31,33 
Additionally, the drug had a favorable 
pharmacokinetic profile, was found to 
be soluble in saline, and showed no me-
tabolism through the CYP3A4 pathway.33 

Additional studies are under way in hu-
man subjects, with KW-2478 being used 
in combination with bortezomib.34 

degradation of client proteins, possibly 
due to suboptimal dosing or schedules. 
Additionally, a resistance mechanism 
was observed with tanespimycin medi-
ated through P-glycoprotein efflux.31

auy922 
Recent in vitro and in vivo studies utiliz-
ing AUY922, a novel Hsp90 inhibitor, in 
combination with either panobinostat, 
vorinostat, melphalan, or doxorubicin 
showed primarily synergistic effects.32 
Of particular note was the ability of the 
investigators to show that the best result 
was seen when the drug was continued 
for another 48 hours after 24 hours of the 
combination regimens.32 While resistance 
was seen in 1 MM cell line and several 
primary cell samples from patients when 
AUY922 was used only as monotherapy, 

alkylating agent—TH-302
TH-302 is a modified prodrug derived 
from ifosfamide and belongs to the al-
kylating agent drug class.35 MM cells can 
be found together in extreme oxygen-
deprived environments in the bone mar-
row. Hypoxic environments are seldom 
found in healthy tissues, making them a 
viable target for tumor-specific therapy. 
TH-302 potency was enhanced 10-fold 
through chemical modification and is 
uniquely activated under hypoxic condi-
tions. It causes G0/G1 cell-cycle arrest by 
down-regulating cyclinD 1/2/3, CDK 4/6, 
p21clp-1, p27klp-1, and pRb expression in 
in vitro studies.35 This translates into the 
apoptosis of MM cells by up-regulating the 
cleaved proapoptotic caspase-3, -8, -9, and 
poly ADP-ribose polymerase while having 
no significant effects under normal oxy-
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Date Updated Company Product Mechanism of Action Indications Stage Licensee/Partner(s) PDUFA Date

N/A Merck Serono S.A.
(The Merck Group)

Atacicept
(TACI-Ig)

Recombinant  
Fusion Protein

Multiple myeloma Preclinical
trials

N/A N/A

05/03/2012 Novartis Pharmaceuticals NVP-AUY922 Hsp90 Inhibitor Relapsed or refractory 
multiple myeloma

Phase I/II N/A N/A

04/02/2012 Onyx Pharmaceuticals Carfilzomib Proteasome
Inhibitor

Relapsed or refractory 
multiple myeloma

Phase III N/A N/A

05/01/2012 Cephalon Delanzomib
(CEP-18770)

Proteasome
Inhibitor

Relapsed or refractory 
multiple myeloma

Phase I/II Teva Pharmaceutical 
Industries Ltd

N/A

11/11/2011 Seattle Genetics Dacetuzumab
(SGN-40)

Monoclonal
Antibody

Relapsed or refractory 
multiple myeloma

Phase I Genentech
(Hoffman-LaRoche)

N/A

05/03/2012 Bristol-Myers Squibb Co. Elotuzumab
(BMS-901608;
HuLuc63)

Monoclonal
Antibody

Relapsed or refractory 
multiple myeloma

Phase III Abbott Biotherapeutics 
Corp

N/A

04/09/2012 Kyowa Hakko Kirin Pharma KW-2478 Hsp90
Inhibitor

In combination with 
bortezomib to treat patients 
with relapsed and/or 
refractory multiple myeloma.

Phase I/II Kyowa Hakko Kirin 
Company, Ltd

N/A

06/22/2010 Nereus Pharmaceuticals Marizomib
(NPI-0052)

Proteasome
Inhibitor

Relapsed or relapsed/
refractory multiple myeloma.

Phase I N/A N/A

04/27/2012 Millennium Pharmaceuticals
(Takeda Pharmaceuticals)

MLN9708 Proteasome
Inhibitor

Newly diagnosed or 
relapsed/refractory multiple 
myeloma

Phase I/II N/A N/A

11/23/2011 Novartis Pharmaceuticals Panobinostat
(LBH-589)

Deacetylase
Inhibitor

Relapsed and bortezomib-
refractory multiple myeloma

Phase I/II N/A N/A

02/29/2012 Keryx/AOI 
Biopharmaceuticals

Perifosine
(KRX-0401)

Akt Inhibitor Relapsed and bortezomib-
refractory multiple myeloma

Phase III Dana-Farber  
Cancer Institute

N/A

04/11/2012 Celgene Corporation Pomalidomide
(CC-4047)

Immunomodulator Refractory or relapsed and 
refractory multiple myeloma

Phase III N/A N/A

08/11/2011 Celgene Corporation Romidepsin
(FK228;
FR901228)

Deacetylase
Inhibitor

Relapsed or refractory 
multiple myeloma

Phase I/II Janssen-Cilag Ltd; Peter 
MacCallum Cancer 
Centre, Australia

N/A

04/20/2012 Janssen Pharmaceutical 
K.K.
(Johnson & Johnson)

Siltuximab
(CNTO-328)

Monoclonal
Antibody

In combination with 
bortezomib and 
dexamethasone for patients 
with relapsed or refractory 
multiple myeloma

Phase I N/A N/A

04/16/2012 Threshold Pharmaceuticals TH-302 DNA Alkylating
Agent

Relapsed/refractory multiple 
myeloma

Phase I/II N/A N/A

12/28/2011 Merck & Co. Vorinostat
(SAHA)

Deacetylase
Inhibitor

Relapsed or refractory 
multiple myeloma

Phase II Hackensack Univ. 
Medical Center

N/A

N/A indicates not available; PDUFA, Prescription Drug User Fee Act.
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and development surrounding MM tar-
gets remains very active, with a number 
of drugs under evaluation for the treat-
ment of MM. However, only a few of these 
drugs are currently in Phase III trials, and 
results of some recent trials have been 
disappointing. The most promising agents 
emerging include the so-called “second 
generation” proteasome inhibitors, with 
some that are orally active and have bet-
ter pharmacokinetic profiles, more potent 
therapeutic effects, and the ability to over-
come resistance. Additional treatment op-
tions that may become available as they 
are undergoing Phase III trials are a more 
potent IMiD (pomalidomide),7 a new mAb 
that is directed at cell surface glycoprotein 
CS1 (elotuzumab),26 and an orally admin-
istered Akt inhibitor (perifosine).30 Other 
therapeutic agents are in the earlier stages 
of development, but a large percentage of 
studies have demonstrated that further 
trials are warranted. Despite these new 
agents on the horizon, MM needs to re-
main a target for new drug development 
to help overcome the high relapse rates 
and refractory disease associated with this 
cancer. EBO
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allen S. Lichter, MD, Chief Execu-
tive Officer, American Society of 
Clinical Oncology (ASCO), spoke 

with Evidence-Based Oncology on the 
sustainable growth rate (SGR). Created 
to compute cuts in physician reim-
bursements, the SGR was established 
to contribute to long-term savings from 
healthcare providers. The SGR formula 
results in progressively larger reductions 

each year in fees that Medicare pays its 
physician providers.

In this interview, Dr Lichter address 
suggested proposals to fix the SGR, 
such as the use of leftover war funds 
and ASCO’s Quality Oncology Practice 
Initiative (QOPI), which is used as a tool 
to measure quality and performance as 
part of the basis for physician payment 
reform.

EBO: How do you think Congress will 
deal with the proposal to use leftover 
war funds to repeal the sGr?
Dr Lichter: There are many proposals 
floating around about how one might 
deal with the SGR. We see information 
that suggests that there are enough 
funds that can be recovered from the 
winding down of military conflicts to 
cover the SGR fix, and permanently 
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Interview With Allen S. Lichter, MD, Chief Executive Officer, American Society of Clinical Oncology

erase it. We certainly hope that is the 
case. The problem with patches is 
2-fold. Number 1, it is the classic kick-
the-can-down-the-road. Every time the 
SGR is patched, when that patch runs 
out, the cost of the permanent fix has 
gone up because the additional costs 
simply accumulate. In the middle of 
the last decade the cost of replacing 
or covering the SGR formula was $49 
billion. It is now close to $300 billion. 
If it’s patched for another year or two 
it’s going to start to get into the $350 
and $400 billion range. Eventually, it 
could become such a costly item that it 
can almost never be fixed. The second 
thing about a patch is that it creates 
uncertainty in the medical community. 
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Clinician Interview

EBO: asCo has proposed implement-
ing its QoPi as a solution. What came 
of that initiative?
Dr Lichter: We are talking broadly to 
people on the Hill and inside CMS about 
the concepts surrounding quality and 
performance measurement as part of 
the basis for physician payment reform. 
I say that in the following way, if one 
assumes that physician payment reform 
needs to be coupled with appropriate 
cost savings inside the Medicare system 
so the system doesn’t completely go 
bankrupt, then we must know if we’re 
going to be making those types of choices, 
that the quality of care is not being 
compromised. Just as we would want to 
monitor whether too much is being done 
and funds are being wasted, we need 
to monitor whether too little is being 
done and care is being inappropriately 
withheld, and that’s done through 
a robust quality monitoring system 
that’s accurate, that’s real time, that’s 
validated, and that physicians believe in. 
Not just in oncology, this really applies 
across medicine. To monitor oncology 
quality is very complex. Cancer is a 
hundred different diseases, and each of 
those diseases begins to parse out into 
dozens of subtypes of disease based 
on the stage of disease, and the age of 
the patient, and the genomic profile of 
the cancer. You can’t have a handful of 
performance measures in oncology and 
monitor oncology quality. We believe 
that ASCO and the profession need 
to be at the center of this and want to 
work with Congress and with CMS to 
couple our experience and expertise and 
quality monitoring, and to make sure 
that any solution we put into place not 
only is cost-effective, but allows patients 
to receive the very highest quality care.

EBO: i would think oncology would be 
particularly impacted of almost all of 
the other specialties or therapeutic 
areas.
Dr Lichter: It is in some respects because 
of multiplicity of diseases, and subsets of 

Physicians need to make plans. They 
may need to buy equipment, such as 
new technology, or electronic health 
records. They may need to hire staff 
or expand their offices, or do a whole 
variety of things related to caring for 
their patients. When one does not know 
whether payments from Medicare are 
going to be suspended again, as they 
have been several times in the past 
couple of years, and cash flow into 
the practice is going to stop, and so on 
and so forth, physicians are extremely 
reluctant to make long-term plans for 
running their practices appropriately, 
and that is extremely detrimental to the 
practice of medicine and to the care of 
patients. So, we hope that Congress can 
create a permanent fix and allow this 
flawed system, which everybody agrees 
has to go, to go. Let’s get it done and let’s 
get it over with.

EBO: if it were up to you, how would 
you go about scrapping sGr?
Dr Lichter: That’s the $64,000 question, 
isn’t it? If people knew for sure what 
to replace it with, it’s possible that it 
would have been replaced a long time 
ago. I can tell you my own feeling is 
that no one is smart enough to sit 
down and write a solution that when 
applied in the field across hundreds of 
thousands of physicians and millions 
and millions of patients will work 
perfectly. Our sense is that we have 
the Center for Medicare and Medicaid 
Innovation, and we need to come up 
with multiple programs and run a 
series of well-constructed pilot tests, 
and then bring the things that work 
forward and incorporate them, and take 
the things that don’t work and either 
fix them or throw them out. To some 
extent this is what CMS [Center for 
Medicare & Medicaid Services] did as 
they moved toward ACOs [accountable 
care organizations]. They ran pilots 
with large physician group practices 
managing a population of patients 
and sharing cost savings based on 
their ability to reduce the rate of rise 
of healthcare costs in this population. 
They figured out what worked and 
how to do it and that allowed them to 
move more confidently into a large-
scale rollout of ACOs. The same thing 
needs to apply here, we need to run the 
pilots that allow us to say how should 
we use bundled payments, how should 
we use episode-based care, how might 
various capitation systems work, what 
will be the impact of ACOs, and how 
does that get folded in? Our sense is 
to allow physicians the certainty of 
knowing that the SGR is done, and 
allow us to work with CMS in a series 
of well-crafted pilot projects, and 
build the next generation of physician 
reimbursement strategies based on 
good solid data.

diseases, and subsubsets of diseases. It is 
in some respects the most complicated 
area for quality monitoring that there is, 
and we know it can be done. Our QOPI now 
has over 100 measures. We are adding 
more, and based on that foundation we 
can build a quality monitoring system 
that is extremely robust. We also have the 
opportunity to build off the incentives 
that the government has put forward 
for physicians to move onto electronic 
health records, and the ability for us to 
craft a quality monitoring system that’s 
seamless and works behind the scenes 
electronically, and supports physicians 
making the very best decisions on behalf 
of their patients, and allows patients to 
have access to information that helps 
them make informed choices. All of 
these things are possible if we can work 
together toward a common goal.

EBO: under the sGr formula, physi-
cians almost seem forced to partici-
pate in the fee-for-service system to 
avoid losing money. This seems to 
counteract the financial incentives 
offered to physicians who choose to 
participate in streamlining their ser-
vices under health reform. What are 
your thoughts?
Dr Lichter: The current Medicare 
payment methodology is fee-for-service, 
and fee-for-service is a system that is 
very common, almost universal, for 
how professionals build their service. 
Attorneys charge fees, architects 
charge fees, accountants charge fees, 
and physicians charge fees. What has 
happened over time is that the number 
of things physicians can do and the 
number of patients and the number of 
medical conditions that we can now 
affect has just grown and grown and 
grown. If the amount of funding to pay 
the fees is finite and to some extent 
the number of things we can do keeps 
growing and growing, then the fee for 
each unit of service needs to be cut. 
That’s essentially, in very broad brush 
strokes, how the SGR dug the hole that 
we’re in. It’s unlikely that there’s a 
modification of a classic fee-for-service 
system that will work. We get into this 
situation where physicians do more and 
more and keep running faster and faster 
to stay in place, and that doesn’t work 
well. If you try to control costs inside a 
fee-for-service system the examples are 
numerous that, in fact, physicians or 
hospitals or healthcare organizations 
actually lose money. You do fewer things, 
you build fewer fees, and funding goes 
down. So we have to create a system 
where the ability to practice high-quality 
care that is cost-effective doesn’t put you 
out of business, but in fact is rewarded 
with the appropriate incentives.

The other thing that happens in an 
SGR system, of course, is that it is 1 
figure for the entire country. So, you 
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lump physicians who are working very 
hard and successfully at cost control in 
with groups of providers who are less 
skilled at that. So, the people who are 
making adjustments are not getting 
rewarded. They’re getting hammered 
just as physicians and providers who 
are doing less well. A system needs to 
be created where there is some level of 
individual identification and individual 
responsibility. Say, if you’re doing well 
and achieving appropriate goals, we’re 
going to recognize you as an individual 
or healthcare system, or a practice, and 
single you out and not group you in with 
750,000 other physicians. If it were easy 
it would have been done. You cannot talk 
to a single person involved in this in any 
way who says this is a good system and 
keep it going. Nobody wants to continue 
this. It’s just a question of finding the 
will to fix it, the funds to abolish it, and 
to have the plans to study and pilot and 
experiment as we find the right solution. 
It would be a shame to throw out the SGR 
system and put in its place something 
that turns out to be just as bad or worse. 
We can’t afford to make another serious 
miscalculation this time around. We 
have to find the right path here.

EBO: looking at quality of care in the 
realm of the broken Medicare pay-
ment system for oncology patients, 
it seems like this would be a really 
rough road to go down. Can you talk 
to the impact on patients?
Dr Lichter: Certainly if the SGR is not 
fixed and the cuts go forward, 27.5% now 
and you know, next year 30% or more, 
and so on and so forth, it is not thinkable 
as to the impact that that would be in 
an oncology practice. Approximately 
60% to 65% of all cancer cases occur in 
patients older than 65 years. Medicare is 
the single largest provider of oncology 
care in the country. If reimbursement 
rates were pushed off the side of a 
mountain because we couldn’t solve 
the SGR, it would devastate oncology 
care. I don’t know what would happen 
because certainly practices could not 
reasonably afford to provide that care.

We are extremely willing and anxious 
to be part of the solution to this problem. 
We are in this together, and want to 
work together not only as an oncology 
field, but as a member of the larger 
community, of medicine and specialty 
societies, to solve this problem. I am 
certain it can be done. We just need to 
roll up our sleeves and do it. EBO
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