
Evidence-Based Oncology

Bridging the gap among payer, provider, and patient perspectives

E V I D E N C E - B A S E D  O N C O L O G Y

KleinGilroyBalch Feinberg Okon

A L S O  I N  T H I S  I S S U E

Value in 
Cancer Care:

A N  E C O N O M I S T ’ S 
P E R S P E C T I V E

A Q&A With 
Peter Bach:

D R U G A B AC U S

A Q&A With ICER’s
Steven D. Pearson

In Conversation 
With ASCO’s 
Richard Schilsky

™

Kolodziej

M A Y  2 0 1 6

Considerations for 
Designing “Value 
Calculators” for Oncology 
Therapies

C: 4.4
M: 0
Y: 0
K: 1.8

C: 30
M: 18
Y: 9
K: 18

C: 95
M: 44
Y: 0
K: 32



Determine EGFR-expression status using FDA-approved tests  
prior to initiating treatment. Also confirm the absence of a RAS 
mutation prior to initiation of treatment with ERBITUX.1

■	 Start with ERBITUX + FOLFIRI
■	 Continue until disease progression or unacceptable toxicity
■	 Move on to a subsequent treatment based on clinical judgment3

CRYSTAL study design1  CRYSTAL=Cetuximab combined with iRinotecan in 
first-line therapY for metaSTatic colorectAL cancer3 
CRYSTAL was a phase III, open-label, randomized, multicenter study (N=1217) 
conducted outside the US that used European Union (EU)-approved cetuximab as 
the clinical trial material. ERBITUX provides approximately 22% higher exposure 
relative to the EU-approved cetuximab used in this study; these pharmacokinetic 
data, together with the results of the CRYSTAL study and other clinical trial data, 
establish the efficacy of ERBITUX at the recommended dose in combination 
with FOLFIRI for first-line treatment of KRAS wild-type mCRC. Patients were 
randomized (1:1) to receive either EU-approved cetuximab in combination with 
FOLFIRI† (the CRYSTAL regimen) or FOLFIRI alone† as first-line treatment until 
disease progression or unacceptable toxicity occurred. The primary endpoint 
was progression-free survival in all randomized patients; secondary endpoints 
were overall survival and response rate. Progression-free survival was derived 
from a blinded assessment by an independent review committee (IRC). In the 
KRAS wild-type subpopulation, patients received a median of 26 infusions of 
EU-approved cetuximab (range 1-224). KRAS status was available for 89% of the 
patients (n=1079): 63% of patients had KRAS wild-type tumors (n=676) and 37% 
of patients had KRAS mutant tumors (n=403). Post-hoc analyses of efficacy data 
were performed on patient subgroups defined by KRAS mutation status. (KRAS 
wild-type subpopulation: CRYSTAL regimen, n=320; FOLFIRI alone, n=356).

WARNING: SERIOUS INFUSION REACTIONS

Infusion Reactions:
Serious infusion reactions occurred with the administration  
of ERBITUX in approximately 3% of patients in clinical 
trials, with fatal outcome reported in less than 1 in 1000. 
Immediately interrupt and permanently discontinue ERBITUX 
infusion for serious infusion reactions.

Consider ERBITUX  
 + FOLFIRI first when 
treating patients with 
EGFR-expressing,  
KRAS wild-type mCRC1

National Comprehensive Cancer Network® 
(NCCN®) recommends RAS testing at  
mCRC diagnosis2 
■	 NCCN recommends testing for mutations in KRAS (exon 2 and  

non-exon 2) and NRAS in all patients newly diagnosed with mCRC*2

■	 Testing for KRAS and NRAS mutations should be performed  
only in laboratories that are certified under the Clinical Laboratory 
Improvement Amendments of 1988 (CLIA-88) as qualified to perform 
high complexity clinical laboratory (molecular pathology) testing

FDA-approved Indication1

Metastatic colorectal cancer
ERBITUX® (cetuximab) is indicated for the treatment of KRAS 
wild-type, epidermal growth factor receptor (EGFR)-expressing, 
metastatic colorectal cancer (mCRC) as determined by FDA-
approved tests in combination with FOLFIRI (irinotecan, 
5-fluorouracil, leucovorin) for first-line treatment.

Limitation of Use: ERBITUX is not indicated for treatment of 
RAS-mutant colorectal cancer or when the results of the RAS 
mutation tests are unknown.

For resources to help you talk with your patients 
about ERBITUX, visit ERBITUX.com/hcp.

* NCCN recommends that all patients with metastatic colorectal cancer should 
have tumor tissue genotyped for RAS (KRAS exon 2 or non-exon 2 and NRAS) 
and BRAF mutations. Microsatellite Instability (MSI) testing should also be 
performed for all patients with metastatic disease.

† Patients treated with EU-approved cetuximab + FOLFIRI received an 
initial IV infusion of EU-approved cetuximab 400 mg/m2 and weekly infusions  
of 250 mg/m2 administered 1 hour prior to chemotherapy. For all patients, the 
FOLFIRI regimen included 14-day cycles of irinotecan (180 mg/m2 IV on day 1), 
folinic acid (400 mg/m2 [racemic] or 200 mg/m2 [L-form] IV on day 1), and  
5-FU (400 mg/m2 bolus on day 1 followed by 2400 mg/m2 as a 46-hour 
continuous infusion).1
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Please see the Important Safety Information, including Boxed 
Warning regarding infusion reactions, and Brief Summary for 
ERBITUX, on the following pages.

Adverse Reactions
■ The most frequent adverse reactions seen in patients with KRAS 

wild-type, EGFR-expressing metastatic colorectal cancer treated 
with EU-approved cetuximab + FOLFIRI (n=317) versus FOLFIRI 
alone (n=350) (incidence ≥50%) were acne-like rash (86% vs 
13%) and diarrhea (66% vs 60%). The most common grade 3/4 
adverse reactions (≥10%) included: neutropenia (31% vs 24%), 
acne-like rash (18% vs <1%), and diarrhea (16% vs 10%).  
U.S.-licensed ERBITUX provides approximately 22% higher 
exposure to cetuximab relative to the EU-approved cetuximab.  
The data provided above are consistent in incidence and 
severity of adverse reactions with those seen for ERBITUX in this 
indication. The tolerability of the recommended dose is supported 
by safety data from additional studies of ERBITUX

SELECT IMPORTANT SAFETY INFORMATION

Reasons to consider the CRYSTAL regimen1

CRYSTAL regimen=EU-approved cetuximab + FOLFIRI

ALL-RANDOMIZED  
PATIENT POPULATION

KRAS WILD-TYPE SUBPOPULATION
POST-HOC ANALYSIS

HR=0.80 (95% CI: 0.67–0.94)

HR=0.70 (95% CI: 0.57–0.86)

HR=0.88 (95% CI: 0.78–1.0)

HR=0.85 (95% CI: 0.74–0.99); P=0.0358||

EXTENDED

IMPROVED

PROLONGED

Objective response‡ rate 
(reduced tumor size)

PRIMARY ENDPOINT

In all-randomized patients, overall survival was not  
significantly different at the planned, final analysis based on 
838 events (HR=0.93 [95% Cl: 0.8–1.1]; P=0.327).

CRYSTAL regimen  
(n=608)

FOLFIRI alone  
(n=609)

46% of 

PATIENTS 
(95% CI: 42–50)

38% of 
PATIENTS 

(95% CI: 34–42)

CRYSTAL regimen  
(n=320)

FOLFIRI alone  
(n=356)

57% of 

PATIENTS 
(95% CI: 51–62)

39% of 
PATIENTS 

(95% CI: 34–44)

Median overall survival§ 19.6 
MONTHS 

(95% CI: 18–21)

18.5 
MONTHS 

(95% CI: 17–20)

23.5 
MONTHS 

(95% CI: 21–26)

19.5 
MONTHS 

(95% CI: 17–21)

Median progression-free 
survival

8.9 
MONTHS 

(95% CI: 8.0–9.4)

8.1 
MONTHS 

(95% CI: 7.6–8.8)

9.5 
MONTHS 

(95% CI: 8.9–11.1)

8.1 
MONTHS 

(95% CI: 7.4–9.2)

See below for study design.

The primary endpoint for the study was progression-free survival in the all-randomized patient population.

‡Objective response=complete response + partial response; tumor size reduction ≥50% (modified WHO criteria).3,4

§Post-hoc updated overall survival analysis based on an additional 162 events.1

||Based on the stratified log-rank test.1

CI=confidence interval; HR=hazard ratio; IV=intravenous; WHO=World Health Organization.
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Infusion Reactions:
■	 Grade 3/4 infusion reactions occurred in approximately 

3% of patients receiving ERBITUX® (cetuximab) in 
clinical trials, with fatal outcome reported in less than 
1 in 1000 

— Serious infusion reactions, requiring medical 
intervention and immediate, permanent 
discontinuation of ERBITUX, included rapid 
onset of airway obstruction (bronchospasm, 
stridor, hoarseness), hypotension, shock, loss 
of consciousness, myocardial infarction, and/or 
cardiac arrest 

— Immediately interrupt and permanently discontinue 
ERBITUX infusion for serious infusion reactions

IMPORTANT SAFETY INFORMATION

WARNING: SERIOUS INFUSION REACTIONS

■	 Approximately 90% of the severe infusion reactions 
were associated with the fi rst infusion of ERBITUX 
despite premedication with antihistamines

— Caution must be exercised with every ERBITUX 
infusion, as there were patients who experienced 
their fi rst severe infusion reaction during later 
infusions

— Monitor patients for 1 hour following ERBITUX
infusions in a setting with resuscitation 
equipment and other agents necessary to treat 
anaphylaxis (eg, epinephrine, corticosteroids, 
intravenous antihistamines, bronchodilators, 
and oxygen). Longer observation periods may 
be required in patients who require treatment for 
infusion reactions

Pulmonary Toxicity
■	 Interstitial lung disease (ILD), which was fatal in one case, 

occurred in 4 of 1570 (<0.5%) patients receiving ERBITUX 
in Studies 1, 3, and 6, as well as other studies, in colorectal 
cancer and head and neck cancer. Interrupt ERBITUX 
for acute onset or worsening of pulmonary symptoms. 
Permanently discontinue ERBITUX for confi rmed ILD

Dermatologic Toxicities
■	 In clinical studies of ERBITUX, dermatologic toxicities, 

including acneiform rash, skin drying and fi ssuring, 
paronychial infl ammation, infectious sequelae (eg, 
S. aureus sepsis, abscess formation, cellulitis, blepharitis, 
conjunctivitis, keratitis/ulcerative keratitis with decreased 
visual acuity, cheilitis), and hypertrichosis, occurred in 
patients receiving ERBITUX therapy

— Acneiform rash occurred in 76-88% of 1373 patients 
receiving ERBITUX in Studies 1, 3, 5, and 6. Severe 
acneiform rash occurred in 1-17% of patients. Acneiform 
rash usually developed within the fi rst 2 weeks of therapy 
and resolved in a majority of the patients after cessation 
of treatment, although in nearly half, the event continued 
beyond 28 days

— Life-threatening and fatal bullous mucocutaneous 
disease with blisters, erosions, and skin sloughing 
has also been observed in patients treated with 
ERBITUX. It could not be determined whether these 
mucocutaneous adverse reactions were directly related 
to EGFR inhibition or to idiosyncratic immune-related 
effects (eg, Stevens-Johnson syndrome or toxic 
epidermal necrolysis)

— Monitor patients receiving ERBITUX for dermatologic 
toxicities and infectious sequelae 

— Sun exposure may exacerbate these effects

Electrolyte Depletion
■	 Hypomagnesemia occurred in 55% of 365 patients 

receiving ERBITUX in Study 5 and two other clinical 
trials in colorectal cancer and head and neck cancer, 
respectively, and was severe (NCI CTC grades 3 & 
4) in 6-17%. In Study 2 the addition of EU-approved 
cetuximab to cisplatin and 5-FU resulted in an increased 
incidence of hypomagnesemia (14% vs 6%) and of 
grade 3-4 hypomagnesemia (7% vs 2%) compared to 
cisplatin and 5-FU alone. In contrast, the incidences of 
hypomagnesemia were similar for those who received 
cetuximab, carboplatin, and 5-FU compared to carboplatin 
and 5-FU (4% vs 4%). No patient experienced grade 
3-4 hypomagnesemia in either arm in the carboplatin 
subgroup. The onset of hypomagnesemia and 
accompanying electrolyte abnormalities occurred days to 
months after initiation of ERBITUX therapy

— Monitor patients periodically for hypomagnesemia, 
hypocalcemia, and hypokalemia, during, and for at least 
8 weeks following the completion of, ERBITUX therapy 

— Replete electrolytes as necessary

Increased Tumor Progression, Increased Mortality, or Lack 
of Benefi t in Patients with RAS-Mutant mCRC
■	 ERBITUX is not indicated for the treatment of patients with 

colorectal cancer that harbor somatic mutations in exon 2 
(codons 12 and 13), exon 3 (codons 59 and 61), and exon 
4 (codons 117 and 146) of either KRAS or NRAS

■	 Based on retrospective subset analyses of RAS-mutant 
and wild-type populations across several randomized 
clinical trials of anti-EGFR-directed monoclonal antibodies, 
including Study 4, use of cetuximab in patients with RAS 
mutations resulted in no clinical benefi t with treatment 
related toxicity
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Pregnancy and Nursing
■	 In women of childbearing potential and men, appropriate 

contraceptive measures must be used during treatment 
with ERBITUX and for 6 months following the last dose of 
ERBITUX. ERBITUX may be transmitted from the mother to 
the developing fetus, and has the potential to cause fetal 
harm when administered to pregnant women. ERBITUX 
should only be used during pregnancy if the potential 
benefi t justifi es the potential risk to the fetus

■	 It is not known whether ERBITUX is secreted in human 
milk. IgG antibodies, such as ERBITUX, can be excreted in 
human milk. Because of the potential for serious adverse 
reactions in nursing infants from ERBITUX, a decision 
should be made whether to discontinue nursing or to 
discontinue ERBITUX, taking into account the importance 
of ERBITUX to the mother. If nursing is interrupted, based 
on the mean half-life of cetuximab, nursing should not be 
resumed earlier than 60 days following the last dose of 
ERBITUX

Adverse Reactions
■	 The most serious adverse reactions associated with 

ERBITUX are infusion reactions, cardiopulmonary arrest, 
dermatologic toxicity and radiation dermatitis, sepsis, renal 
failure, interstitial lung disease, and pulmonary embolus

■	 The most common adverse reactions associated with 
ERBITUX (incidence ≥25%) across all studies were 
cutaneous adverse reactions (including rash, pruritus, and 
nail changes), headache, diarrhea, and infection

■	 The most frequent adverse reactions seen in patients with 
KRAS wild-type, EGFR-expressing metastatic colorectal 
cancer treated with EU-approved cetuximab + FOLFIRI 
(n=317) versus FOLFIRI alone (n=350) (incidence ≥50%) 
were acne-like rash (86% vs 13%) and diarrhea (66% vs 
60%). The most common grade 3/4 adverse reactions 
(≥10%) included: neutropenia (31% vs 24%), acne-like 
rash (18% vs <1%), and diarrhea (16% vs 10%). 
U.S.-licensed ERBITUX provides approximately 22% 
higher exposure to cetuximab relative to the EU-approved 
cetuximab. The data provided above are consistent in 
incidence and severity of adverse reactions with those 
seen for ERBITUX in this indication. The tolerability of the 
recommended dose is supported by safety data from 
additional studies of ERBITUX

■	 The most frequent adverse reactions seen in patients with 
KRAS wild-type, EGFR-expressing metastatic colorectal 
cancer treated with ERBITUX + best supportive care (BSC) 
(n=118) versus BSC alone (n=124) (incidence ≥50%) 
were rash/desquamation (95% vs 21%), fatigue (91% 
vs 79%), nausea (64% vs 50%), dry skin (57% vs 15%), 
pain-other (59% vs 37%), and constipation (53% vs 38%). 
The most common grade 3/4 adverse reactions (≥10%) 
included: fatigue (31% vs 29%), pain-other (18% vs 10%), 

rash/desquamation (16% vs 1%), dyspnea (16% vs 13%), 
other-gastrointestinal (12% vs 5%), and infection without 
neutropenia (11% vs 5%)

■	 The most frequent adverse reactions seen in patients with 
EGFR-expressing metastatic colorectal cancer (n=354) 
treated with ERBITUX plus irinotecan in clinical trials 
(incidence ≥50%) were acneiform rash (88%), asthenia/
malaise (73%), diarrhea (72%), and nausea (55%). The 
most common grade 3/4 adverse reactions (≥10%) 
included: diarrhea (22%), leukopenia (17%), asthenia/
malaise (16%), and acneiform rash (14%)

Please see Brief Summary of Prescribing Information for 
ERBITUX, including Boxed Warning regarding infusion 
reactions, on the following pages.

CE HCP ISI_mCRC 17JUN2015
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Erbitux® (cetuximab)
injection, for intravenous infusion
Brief Summary of Prescribing Information. For complete prescribing information consult official 
package insert.

WARNING: SERIOUS INFUSION REACTIONS and CARDIOPULMONARY ARREST
Infusion Reactions: Serious infusion reactions occurred with the administration of Erbitux 
in approximately 3% of patients in clinical trials, with fatal outcome reported in less than 
1 in 1000. [See Warnings and Precautions, Adverse Reactions.] Immediately interrupt and 
permanently discontinue Erbitux infusion for serious infusion reactions. [See Dosage and 
Administration (2.4) in Full Prescribing Information, Warnings and Precautions.]
Cardiopulmonary Arrest: Cardiopulmonary arrest and/or sudden death occurred in 2% of 
patients with squamous cell carcinoma of the head and neck treated with Erbitux and 
radiation therapy in Study 1 and in 3% of patients with squamous cell carcinoma of the 
head and neck treated with European Union (EU)-approved cetuximab in combination 
with platinum-based therapy with 5-fluorouracil (5-FU) in Study 2. Closely monitor serum 
electrolytes, including serum magnesium, potassium, and calcium, during and after 
Erbitux administration. [See Warnings and Precautions, Clinical Studies (14.1) in Full 
Prescribing Information.]

INDICATIONS AND USAGE
Squamous Cell Carcinoma of the Head and Neck (SCCHN): Erbitux® (cetuximab) is indicated in 
combination with radiation therapy for the initial treatment of locally or regionally advanced squamous 
cell carcinoma of the head and neck. [See Clinical Studies (14.1) in Full Prescribing Information.]

Erbitux is indicated in combination with platinum-based therapy with 5-FU for the first-line treatment 
of patients with recurrent locoregional disease or metastatic squamous cell carcinoma of the head and 
neck. [See Clinical Studies (14.1) in Full Prescribing Information.]

Erbitux, as a single agent, is indicated for the treatment of patients with recurrent or metastatic 
squamous cell carcinoma of the head and neck for whom prior platinum-based therapy has failed. 
[See Clinical Studies (14.1) in Full Prescribing Information.]

K-Ras Wild-type, EGFR-expressing Colorectal Cancer: Erbitux is indicated for the treatment of K-Ras 
wild-type, epidermal growth factor receptor (EGFR)-expressing, metastatic colorectal cancer (mCRC) as 
determined by FDA-approved tests for this use [see Dosage and Administration (2.2) in Full Prescribing 
Information, Warnings and Precautions, Clinical Studies (14.2) in Full Prescribing Information]:

•  in combination with FOLFIRI (irinotecan, 5-fluorouracil, leucovorin) for  
first-line treatment,

•  in combination with irinotecan in patients who are refractory to irinotecan-based 
chemotherapy,

•  as a single agent in patients who have failed oxaliplatin- and irinotecan-based chemotherapy or 
who are intolerant to irinotecan. [See Warnings and Precautions, Clinical Pharmacology (12.1) 
in Full Prescribing Information, Clinical Studies (14.2) in Full Prescribing Information.] 

Limitation of Use: Erbitux is not indicated for treatment of Ras-mutant colorectal cancer or when the 
results of the Ras mutation tests are unknown [see Warnings and Precautions, Clinical Studies (14.2) in 
Full Prescribing Information].

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Infusion Reactions: Serious infusion reactions, requiring medical intervention and immediate, 
permanent discontinuation of Erbitux included rapid onset of airway obstruction (bronchospasm, stridor, 
hoarseness), hypotension, shock, loss of consciousness, myocardial infarction, and/or cardiac arrest. 
Severe (NCI CTC Grades 3 and 4) infusion reactions occurred in 2–5% of 1373 patients in Studies 1, 
3, 5, and 6 receiving Erbitux, with fatal outcome in 1 patient. [See Clinical Studies (14.1, 14.2) in Full 
Prescribing Information.]

Approximately 90% of severe infusion reactions occurred with the first infusion despite premedication 
with antihistamines.

Monitor patients for 1 hour following Erbitux infusions in a setting with resuscitation equipment 
and other agents necessary to treat anaphylaxis (eg, epinephrine, corticosteroids, intravenous 
antihistamines, bronchodilators, and oxygen). Monitor longer to confirm resolution of the event in 
patients requiring treatment for infusion reactions.

Immediately and permanently discontinue Erbitux in patients with serious infusion reactions.  
[See Boxed Warning, Dosage and Administration (2.4) in Full Prescribing Information.]

Cardiopulmonary Arrest: Cardiopulmonary arrest and/or sudden death occurred in 4 (2%) of 
208 patients treated with radiation therapy and Erbitux as compared to none of 212 patients treated 
with radiation therapy alone in Study 1. Three patients with prior history of coronary artery disease 
died at home, with myocardial infarction as the presumed cause of death. One of these patients had 
arrhythmia and one had congestive heart failure. Death occurred 27, 32, and 43 days after the last dose 
of Erbitux. One patient with no prior history of coronary artery disease died one day after the last dose 
of Erbitux. In Study 2, fatal cardiac disorders and/or sudden death occurred in 7 (3%) of 219 patients 
treated with EU-approved cetuximab and platinum-based therapy with 5-FU as compared to 4 (2%) 
of 215 patients treated with chemotherapy alone. Five of these 7 patients in the chemotherapy plus 

cetuximab arm received concomitant cisplatin and 2 patients received concomitant carboplatin. All 
4 patients in the chemotherapy-alone arm received cisplatin. Carefully consider use of Erbitux in 
combination with radiation therapy or platinum-based therapy with 5-FU in head and neck cancer 
patients with a history of coronary artery disease, congestive heart failure, or arrhythmias in light of 
these risks. Closely monitor serum electrolytes, including serum magnesium, potassium, and calcium, 
during and after Erbitux. [See Boxed Warning, Warnings and Precautions.]

Pulmonary Toxicity: Interstitial lung disease (ILD), including 1 fatality, occurred in 4 of 1570 (<0.5%) 
patients receiving Erbitux in Studies 1, 3, and 6, as well as other studies, in colorectal cancer and head 
and neck cancer. Interrupt Erbitux for acute onset or worsening of pulmonary symptoms. Permanently 
discontinue Erbitux for confirmed ILD.

Dermatologic Toxicity: Dermatologic toxicities, including acneiform rash, skin drying and fissuring, 
paronychial inflammation, infectious sequelae (for example, S. aureus sepsis, abscess formation, 
cellulitis, blepharitis, conjunctivitis, keratitis/ulcerative keratitis with decreased visual acuity, cheilitis), 
and hypertrichosis occurred in patients receiving Erbitux therapy. Acneiform rash occurred in 76–88% 
of 1373 patients receiving Erbitux in Studies 1, 3, 5, and 6. Severe acneiform rash occurred in 1–17% 
of patients. 

Acneiform rash usually developed within the first two weeks of therapy and resolved in a majority 
of the patients after cessation of treatment, although in nearly half, the event continued beyond 
28 days. Life-threatening and fatal bullous mucocutaneous disease with blisters, erosions, and skin 
sloughing has also been observed in patients treated with Erbitux. It could not be determined whether 
these mucocutaneous adverse reactions were directly related to EGFR inhibition or to idiosyncratic 
immune-related effects (eg, Stevens-Johnson syndrome or toxic epidermal necrolysis). Monitor patients 
receiving Erbitux for dermatologic toxicities and infectious sequelae. Instruct patients to limit sun 
exposure during Erbitux therapy. [See Dosage and Administration (2.4) in Full Prescribing Information.]

Use of Erbitux in Combination With Radiation and Cisplatin: In a controlled study, 940 patients with 
locally advanced SCCHN were randomized 1:1 to receive either Erbitux in combination with radiation 
therapy and cisplatin or radiation therapy and cisplatin alone. The addition of Erbitux resulted in an 
increase in the incidence of Grade 3–4 mucositis, radiation recall syndrome, acneiform rash, cardiac 
events, and electrolyte disturbances compared to radiation and cisplatin alone. Adverse reactions with 
fatal outcome were reported in 20 patients (4.4%) in the Erbitux (cetuximab) combination arm and 
14 patients (3.0%) in the control arm. Nine patients in the Erbitux arm (2.0%) experienced myocardial 
ischemia compared to 4 patients (0.9%) in the control arm. The main efficacy outcome of the study was 
progression-free survival (PFS). The addition of Erbitux to radiation and cisplatin did not improve PFS.

Hypomagnesemia and Electrolyte Abnormalities: In patients evaluated during clinical trials, 
hypomagnesemia occurred in 55% of 365 patients receiving Erbitux in Study 5 and two other clinical 
trials in colorectal cancer and head and neck cancer, respectively, and was severe (NCI CTC Grades 3 
and 4) in 6–17%.

In Study 2, where EU-approved cetuximab was administered in combination with platinum-based 
therapy, the addition of cetuximab to cisplatin and 5-FU resulted in an increased incidence of 
hypomagnesemia (14% vs. 6%) and of Grade 3–4 hypomagnesemia (7% vs. 2%) compared to 
cisplatin and 5-FU alone. In contrast, the incidences of hypomagnesemia were similar for those who 
received cetuximab, carboplatin, and 5-FU compared to carboplatin and 5-FU (4% vs. 4%). No patient 
experienced Grade 3–4 hypomagnesemia in either arm in the carboplatin subgroup.

The onset of hypomagnesemia and accompanying electrolyte abnormalities occurred days to months after 
initiation of Erbitux. Periodically monitor patients for hypomagnesemia, hypocalcemia, and hypokalemia, 
during and for at least 8 weeks following the completion of Erbitux. Replete electrolytes as necessary.

Increased Tumor Progression, Increased Mortality, or Lack of Benefit in Patients with  
Ras-Mutant mCRC
Erbitux is not indicated for the treatment of patients with colorectal cancer that harbor somatic 
mutations in exon 2 (codons 12 and 13), exon 3 (codons 59 and 61), and exon 4 (codons 117 and 146) 
of either K-Ras or N-Ras and hereafter is referred to as “Ras.”

Retrospective subset analyses of Ras-mutant and wild-type populations across several randomized 
clinical trials including Study 4 were conducted to investigate the role of Ras mutations on the clinical 
effects of anti-EGFR-directed monoclonal antibodies. Use of cetuximab in patients with Ras mutations 
resulted in no clinical benefit with treatment related toxicity. [See Indications and Usage, and Clinical 
Pharmacology (12.1) and Clinical Studies (14.2) in Full Prescribing Information.]

Epidermal Growth Factor Receptor (EGFR) Expression and Response: Because expression of EGFR 
has been detected in nearly all SCCHN tumor specimens, patients enrolled in the head and neck cancer 
clinical studies were not required to have immunohistochemical evidence of EGFR tumor expression 
prior to study entry. 

Patients enrolled in the colorectal cancer clinical studies were required to have immunohistochemical 
evidence of EGFR tumor expression. Primary tumor or tumor from a metastatic site was tested with the 
DakoCytomation EGFR pharmDx™ test kit. Specimens were scored based on the percentage of cells 
expressing EGFR and intensity (barely/faint, weak-to-moderate, and strong). Response rate did not 
correlate with either the percentage of positive cells or the intensity of EGFR expression.
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ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the label:

• Infusion reactions [See Boxed Warning, Warnings and Precautions.]
• Cardiopulmonary arrest [See Boxed Warning, Warnings and Precautions.]
• Pulmonary toxicity [See Warnings and Precautions.]
• Dermatologic toxicity [See Warnings and Precautions.]
•  Hypomagnesemia and Electrolyte Abnormalities [See Warnings and Precautions.]

The most common adverse reactions in Erbitux clinical trials (incidence ≥25%) include 
cutaneous adverse reactions (including rash, pruritus, and nail changes), headache, diarrhea, 
and infection.

The most serious adverse reactions with Erbitux are infusion reactions, cardiopulmonary arrest, 
dermatologic toxicity and radiation dermatitis, sepsis, renal failure, interstitial lung disease, and 
pulmonary embolus. 

Across Studies 1, 3, 5, and 6, Erbitux was discontinued in 3–10% of patients because of 
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 data below reflect exposure to Erbitux in 1373 patients with SCCHN or colorectal cancer 
in randomized Phase 3 (Studies 1 and 5) or Phase 2 (Studies 3 and 6) trials treated at the 
recommended dose and schedule for medians of 7 to 14 weeks. [See Clinical Studies (14) in Full 
Prescribing Information.]

Infusion reactions: Infusion reactions, which included pyrexia, chills, rigors, dyspnea, bronchospasm, 
angioedema, urticaria, hypertension, and hypotension occurred in 15–21% of patients across studies. 
Grades 3 and 4 infusion reactions occurred in 2–5% of patients; infusion reactions were fatal in 
1 patient.

Infections: The incidence of infection was variable across studies, ranging from 13–35%. Sepsis 
occurred in 1–4% of patients.

Renal: Renal failure occurred in 1% of patients with colorectal cancer.

Squamous Cell Carcinoma of the Head and Neck

Erbitux in Combination with Radiation Therapy—Table 1 contains selected adverse reactions in 
420 patients receiving radiation therapy either alone or with Erbitux for locally or regionally advanced 
SCCHN in Study 1. Erbitux was administered at the recommended dose and schedule (400 mg/m2 initial 
dose, followed by 250 mg/m2 weekly). Patients received a median of 8 infusions (range 1–11).

Table 1:   Incidence of Selected Adverse Reactions (≥10%) in Patients With 
Locoregionally Advanced SCCHN

Body System
Preferred Term

Erbitux plus Radiation 
(n=208)

Radiation Therapy Alone 
(n=212)

Grades 1–4 Grades 3 and 4 Grades 1–4 Grades 3 and 4

% of Patients
Body as a Whole
Asthenia 56 4 49 5
Fevera 29 1 13 1
Headache 19 <1 8 <1
Infusion Reactionb 15 3 2 0
Infection 13 1 9 1
Chillsa 16 0 5 0
Digestive
Nausea 49 2 37 2
Emesis 29 2 23 4
Diarrhea 19 2 13 1
Dyspepsia 14 0 9 1
Metabolic/Nutritional
Weight Loss 84 11 72 7
Dehydration 25 6 19 8
Alanine Transaminase, highc 43 2 21 1
Aspartate Transaminase, highc 38 1 24 1
Alkaline Phosphatase, highc 33 <1 24 0
Respiratory
Pharyngitis 26 3 19 4
Skin/Appendages
Acneiform Rashd 87 17 10 1

Body System
Preferred Term

Erbitux plus Radiation 
(n=208)

Radiation Therapy Alone 
(n=212)

Grades 1–4 Grades 3 and 4 Grades 1–4 Grades 3 and 4

% of Patients
Skin/Appendages (Cont.)
Radiation Dermatitis 86 23 90 18
Application Site Reaction 18 0 12 1
Pruritus 16 0 4 0
a Includes cases also reported as infusion reaction. b Infusion reaction is defined as any reaction 
described at any time during the clinical study as “allergic reaction” or “anaphylactoid reaction,” 
or any reaction occurring on the first day of dosing described as “allergic reaction,” “anaphylactoid 
reaction,” “fever,” “chills,” “chills and fever,” or “dyspnea.” c Based on laboratory measurements, 
not on reported adverse reactions, the number of subjects with tested samples varied from 
205–206 for Erbitux plus radiation arm; 209–210 for radiation alone.  d Acneiform rash is defined 
as any reaction described as “acne,” “rash,” “maculopapular rash,” “pustular rash,” “dry skin,” or 
“exfoliative dermatitis.”

The incidence and severity of mucositis, stomatitis, and xerostomia were similar in both arms of the study.

Late Radiation Toxicity—The overall incidence of late radiation toxicities (any grade) was higher in 
Erbitux in combination with radiation therapy compared with radiation therapy alone. The following 
sites were affected: salivary glands (65% versus 56%), larynx (52% versus 36%), subcutaneous 
tissue (49% versus 45%), mucous membrane (48% versus 39%), esophagus (44% versus 35%), skin 
(42% versus 33%). The incidence of Grade 3 or 4 late radiation toxicities was similar between the 
radiation therapy alone and the Erbitux plus radiation treatment groups.

Study 2: EU-Approved Cetuximab in Combination with Platinum-based Therapy with 
5-Fluorouracil—Study 2 used EU-approved cetuximab. Since U.S.-licensed Erbitux provides 
approximately 22% higher exposure relative to the EU-approved cetuximab, the data provided below 
may underestimate the incidence and severity of adverse reactions anticipated with Erbitux for this 
indication. However, the tolerability of the recommended dose is supported by safety data from 
additional studies of Erbitux [see Clinical Pharmacology (12.3) in Full Prescribing Information].

Table 2 contains selected adverse reactions in 434 patients with recurrent locoregional disease or 
metastatic SCCHN receiving EU-approved cetuximab in combination with platinum-based therapy with 
5-FU or platinum-based therapy with 5-FU alone in Study 2. Cetuximab was administered at 400 mg/m2 
for the initial dose, followed by 250 mg/m2 weekly. Patients received a median of 17 infusions (range 1–89).

Table 2:   Incidence of Selected Adverse Reactions (≥10%) in Patients With Recurrent 
Locoregional Disease of Metastatic SCCHN

EU-Approved Cetuximab plus 
Platinum-based Therapy with 5-FU 

 (n=219)

Platinum-based Therapy 
with 5-FU Alone 

(n=215)
System Organ Class
Preferred Term

Grades 1–4 Grades 3 and 4 Grades 1–4 Grades 3 and 4

% of Patients
Eye Disorders 
Conjunctivitis 10 0 0 0
Gastrointestinal Disorders
Nausea 54 4 47 4
Diarrhea 26 5 16 1
General Disorders and Administration 
Site Conditions
Pyrexia 22 0 13 1
Infusion Reactiona 10 2 <1 0
Infections and Infestations
Infectionb 44 11 27 8
Metabolism and Nutrition Disorders
Anorexia 25 5 14 1
Hypocalcemia 12 4 5 1

Hypokalemia 12 7 7 5

Hypomagnesemia 11 5 5 1

Skin and Subcutaneous Tissue Disorders
Acneiform Rashc 70 9 2 0

Rash 28 5 2 0

Acne 22 2 0 0

Table 1:   Incidence of Selected Adverse Reactions (≥10%) in Patients With 
Locoregionally Advanced SCCHN (Cont.)
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EU-Approved Cetuximab plus 
Platinum-based Therapy with 5-FU 

 (n=219)

Platinum-based Therapy 
with 5-FU Alone 

(n=215)
System Organ Class
Preferred Term

Grades 1–4 Grades 3 and 4 Grades 1–4 Grades 3 and 4

% of Patients
Skin and Subcutaneous Tissue Disorders (Cont.)
Dermatitis Acneiform 15 2 0 0
Dry Skin 14 0 <1 0

Alopecia 12 0 7 0
a Infusion reaction defined as any event of “anaphylactic reaction,” “hypersensitivity,” “fever and/or 
chills,” “dyspnea,” or “pyrexia” on the first day of dosing.  b Infection — this term excludes sepsis-
related reactions which are presented separately. c Acneiform rash defined as any reaction described 
as “acne,” “dermatitis acneiform,” “dry skin,” “exfoliative rash,” “rash,” “rash erythematous,” “rash 
macular,” “rash papular,” or “rash pustular.” Chemotherapy = cisplatin + 5-fluorouracil or carboplatin +  
5-fluorouracil.

For cardiac disorders, approximately 9% of subjects in both the EU-approved cetuximab plus 
chemotherapy and chemotherapy-only treatment arms in Study 2 experienced a cardiac event. The 
majority of these events occurred in patients who received cisplatin/5-FU, with or without cetuximab as 
follows: 11% and 12% in patients who received cisplatin/5-FU with or without cetuximab, respectively, 
and 6% or 4% in patients who received carboplatin/5-FU with or without cetuximab, respectively. In 
both arms, the incidence of cardiovascular events was higher in the cisplatin with 5-FU containing 
subgroup. Death attributed to cardiovascular event or sudden death was reported in 3% of the 
patients in the cetuximab plus platinum-based therapy with 5-FU arm and 2% in the platinum-based 
chemotherapy with 5-FU alone arm.

Colorectal Cancer

Study 4: EU-Approved Cetuximab in Combination with FOLFIRI—Study 4 used EU-approved 
cetuximab. U.S.-licensed Erbitux (cetuximab) provides approximately 22% higher exposure to 
cetuximab relative to the EU-approved cetuximab. The data provided below for Study 4 is consistent in 
incidence and severity of adverse reactions with those seen for Erbitux in this indication. The tolerability 
of the recommended dose is supported by safety data from additional studies of Erbitux [see Clinical 
Pharmacology (12.3) in Full Prescribing Information]. 

Table 3 contains selected adverse reactions in 667 patients with K-Ras wild-type, EGFR-expressing, 
metastatic colorectal cancer receiving EU-approved cetuximab plus FOLFIRI or FOLFIRI alone in 
Study 4 [see Warnings and Precautions]. Cetuximab was administered at the recommended dose 
and schedule (400 mg/m2 initial dose, followed by 250 mg/m2 weekly). Patients received a median of 
26 infusions (range 1–224).

Table 3:   Incidence of Selected Adverse Reactions Occurring in ≥10% of Patients with 
K-Ras Wild-type and EGFR-expressing, Metastatic Colorectal Cancera

EU-Approved Cetuximab plus 
FOLFIRI (n=317)

FOLFIRI Alone (n=350)

Body System
Preferred Term

Grades 1–4b Grades 3 and 4 Grades 1–4 Grades 3 and 4

% of Patients
Blood and Lymphatic System Disorders

Neutropenia 49 31 42 24

Eye Disorders

Conjunctivitis 18 <1 3 0

Gastrointestinal Disorders

Diarrhea 66 16 60 10

Stomatitis 31 3 19 1

Dyspepsia 16 0 9 0

General Disorders and Administration 
Site Conditions
Infusion-related Reactionc 14 2 <1 0

Pyrexia 26 1 14 1

Infections and Infestations

Paronychia 20 4 <1 0

Investigations

Weight Decreased 15 1 9 1

Metabolism and Nutrition Disorders

Anorexia 30 3 23 2

EU-Approved Cetuximab plus 
FOLFIRI (n=317)

FOLFIRI Alone (n=350)

Body System
Preferred Term

Grades 1–4b Grades 3 and 4 Grades 1–4 Grades 3 and 4

% of Patients
Skin and Subcutaneous Tissue Disorders

Acne-like rashd 86 18 13 <1

Rash 44 9 4 0
Dermatitis Acneiform 26 5 <1 0
Dry Skin 22 0 4 0
Acne 14 2 0 0
Pruritus 14 0 3 0

Palmar-plantar 
Erythrodysesthesia 
Syndrome

19 4 4 <1

Skin Fissures 19 2 1 0
a Adverse reactions occurring in at least 10% of Erbitux combination arm with a frequency of at least 
5% greater than that seen in the FOLFIRI arm. b Adverse reactions were graded using the NCI CTC, V 2.0. 
c Infusion related reaction is defined as any event meeting the medical concepts of allergy/anaphylaxis 
at any time during the clinical study or any event occurring on the first day of dosing and meeting the 
medical concepts of dyspnea and fever or by the following events using MedDRA preferred terms: 
“acute myocardial infarction,” “angina pectoris,” “angioedema,” “autonomic seizure,” “blood pressure 
abnormal,” “blood pressure decreased,” “blood pressure increased,” “cardiac failure,” “cardiopulmonary 
failure,” “cardiovascular insufficiency,” “clonus,” “convulsion,” “coronary no-reflow phenomenon,” 
“epilepsy,” “hypertension,” “hypertensive crisis,” “hypertensive emergency,” “hypotension,” “infusion 
related reaction,” “loss of consciousness,” “myocardial infarction,” “myocardial ischaemia,” “prinzmetal 
angina,” “shock,” “sudden death,” “syncope,” or “systolic hypertension.” d Acne-like rash is defined 
by the events using MedDRA preferred terms and included “acne,” “acne pustular,” “butterfly 
rash,” “dermatitis acneiform,” “drug rash with eosinophilia and systemic symptoms,” “dry skin,” 
“erythema,” “exfoliative rash,” “folliculitis,” “genital rash,” “mucocutaneous rash,” “pruritus,” “rash,” 
“rash erythematous,” “rash follicular,” “rash generalized,” “rash macular,” “rash maculopapular,” 
“rash maculovesicular,” “rash morbilliform,” “rash papular,” “rash papulosquamous,” “rash pruritic,” 
“rash pustular,” “rash rubelliform,” “rash scarlatiniform,” “rash vesicular,” “skin exfoliation,” “skin 
hyperpigmentation,” “skin plaque,” “telangiectasia,” or “xerosis.”

Erbitux Monotherapy—Table 4 contains selected adverse reactions in 242 patients with K-Ras wild-
type, EGFR-expressing, metastatic colorectal cancer who received best supportive care (BSC) alone or 
with Erbitux in Study 5 [see Warnings and Precautions]. Erbitux was administered at the recommended 
dose and schedule (400 mg/m2 initial dose, followed by 250 mg/m2 weekly). Patients received a median 
of 17 infusions (range 1–51).

Table 4:  Incidence of Selected Adverse Reactions Occurring in ≥10% of Patients 
with K-Ras Wild-type, EGFR-expressing, Metastatic Colorectal Cancer 
Treated with Erbitux (cetuximab) Monotherapya

Erbitux plus BSC (n=118) BSC Alone (n=124)
Body System
Preferred Term

Grades 1–4b Grades 3 and 4 Grades 1–4 Grades 3 and 4

% of Patients
Dermatology/Skin
Rash/Desquamation 95 16 21 1
Dry Skin 57 0 15 0
Pruritus 47 2 11 0
Other-Dermatology 35 0 7 2
Nail Changes 31 0 4 0
Constitutional Symptoms
Fatigue 91 31 79 29
Fever 25 3 16 0
Infusion Reactionsc 18 3 0 0
Rigors, Chills 16 1 3 0
Pain
Pain-Other 59 18 37 10
Headache 38 2 11 0
Bone Pain 15 4 8 2
Pulmonary
Dyspnea 49 16 44 13
Cough 30 2 19 2

Table 2:   Incidence of Selected Adverse Reactions (≥10%) in Patients With Recurrent 
Locoregional Disease of Metastatic SCCHN (Cont.)

Table 3:   Incidence of Selected Adverse Reactions Occurring in ≥10% of Patients with 
K-Ras Wild-type and EGFR-expressing, Metastatic Colorectal Cancera (Cont.)
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EU-Approved Cetuximab plus 
Platinum-based Therapy with 5-FU 

 (n=219)

Platinum-based Therapy 
with 5-FU Alone 

(n=215)
System Organ Class
Preferred Term

Grades 1–4 Grades 3 and 4 Grades 1–4 Grades 3 and 4

% of Patients
Skin and Subcutaneous Tissue Disorders (Cont.)
Dermatitis Acneiform 15 2 0 0
Dry Skin 14 0 <1 0

Alopecia 12 0 7 0
a Infusion reaction defined as any event of “anaphylactic reaction,” “hypersensitivity,” “fever and/or 
chills,” “dyspnea,” or “pyrexia” on the first day of dosing.  b Infection — this term excludes sepsis-
related reactions which are presented separately. c Acneiform rash defined as any reaction described 
as “acne,” “dermatitis acneiform,” “dry skin,” “exfoliative rash,” “rash,” “rash erythematous,” “rash 
macular,” “rash papular,” or “rash pustular.” Chemotherapy = cisplatin + 5-fluorouracil or carboplatin +  
5-fluorouracil.

For cardiac disorders, approximately 9% of subjects in both the EU-approved cetuximab plus 
chemotherapy and chemotherapy-only treatment arms in Study 2 experienced a cardiac event. The 
majority of these events occurred in patients who received cisplatin/5-FU, with or without cetuximab as 
follows: 11% and 12% in patients who received cisplatin/5-FU with or without cetuximab, respectively, 
and 6% or 4% in patients who received carboplatin/5-FU with or without cetuximab, respectively. In 
both arms, the incidence of cardiovascular events was higher in the cisplatin with 5-FU containing 
subgroup. Death attributed to cardiovascular event or sudden death was reported in 3% of the 
patients in the cetuximab plus platinum-based therapy with 5-FU arm and 2% in the platinum-based 
chemotherapy with 5-FU alone arm.

Colorectal Cancer

Study 4: EU-Approved Cetuximab in Combination with FOLFIRI—Study 4 used EU-approved 
cetuximab. U.S.-licensed Erbitux (cetuximab) provides approximately 22% higher exposure to 
cetuximab relative to the EU-approved cetuximab. The data provided below for Study 4 is consistent in 
incidence and severity of adverse reactions with those seen for Erbitux in this indication. The tolerability 
of the recommended dose is supported by safety data from additional studies of Erbitux [see Clinical 
Pharmacology (12.3) in Full Prescribing Information]. 

Table 3 contains selected adverse reactions in 667 patients with K-Ras wild-type, EGFR-expressing, 
metastatic colorectal cancer receiving EU-approved cetuximab plus FOLFIRI or FOLFIRI alone in 
Study 4 [see Warnings and Precautions]. Cetuximab was administered at the recommended dose 
and schedule (400 mg/m2 initial dose, followed by 250 mg/m2 weekly). Patients received a median of 
26 infusions (range 1–224).

Table 3:   Incidence of Selected Adverse Reactions Occurring in ≥10% of Patients with 
K-Ras Wild-type and EGFR-expressing, Metastatic Colorectal Cancera

EU-Approved Cetuximab plus 
FOLFIRI (n=317)

FOLFIRI Alone (n=350)

Body System
Preferred Term

Grades 1–4b Grades 3 and 4 Grades 1–4 Grades 3 and 4

% of Patients
Blood and Lymphatic System Disorders

Neutropenia 49 31 42 24

Eye Disorders

Conjunctivitis 18 <1 3 0

Gastrointestinal Disorders

Diarrhea 66 16 60 10

Stomatitis 31 3 19 1

Dyspepsia 16 0 9 0

General Disorders and Administration 
Site Conditions
Infusion-related Reactionc 14 2 <1 0

Pyrexia 26 1 14 1

Infections and Infestations

Paronychia 20 4 <1 0

Investigations

Weight Decreased 15 1 9 1

Metabolism and Nutrition Disorders

Anorexia 30 3 23 2

EU-Approved Cetuximab plus 
FOLFIRI (n=317)

FOLFIRI Alone (n=350)

Body System
Preferred Term

Grades 1–4b Grades 3 and 4 Grades 1–4 Grades 3 and 4

% of Patients
Skin and Subcutaneous Tissue Disorders

Acne-like rashd 86 18 13 <1

Rash 44 9 4 0
Dermatitis Acneiform 26 5 <1 0
Dry Skin 22 0 4 0
Acne 14 2 0 0
Pruritus 14 0 3 0

Palmar-plantar 
Erythrodysesthesia 
Syndrome

19 4 4 <1

Skin Fissures 19 2 1 0
a Adverse reactions occurring in at least 10% of Erbitux combination arm with a frequency of at least 
5% greater than that seen in the FOLFIRI arm. b Adverse reactions were graded using the NCI CTC, V 2.0. 
c Infusion related reaction is defined as any event meeting the medical concepts of allergy/anaphylaxis 
at any time during the clinical study or any event occurring on the first day of dosing and meeting the 
medical concepts of dyspnea and fever or by the following events using MedDRA preferred terms: 
“acute myocardial infarction,” “angina pectoris,” “angioedema,” “autonomic seizure,” “blood pressure 
abnormal,” “blood pressure decreased,” “blood pressure increased,” “cardiac failure,” “cardiopulmonary 
failure,” “cardiovascular insufficiency,” “clonus,” “convulsion,” “coronary no-reflow phenomenon,” 
“epilepsy,” “hypertension,” “hypertensive crisis,” “hypertensive emergency,” “hypotension,” “infusion 
related reaction,” “loss of consciousness,” “myocardial infarction,” “myocardial ischaemia,” “prinzmetal 
angina,” “shock,” “sudden death,” “syncope,” or “systolic hypertension.” d Acne-like rash is defined 
by the events using MedDRA preferred terms and included “acne,” “acne pustular,” “butterfly 
rash,” “dermatitis acneiform,” “drug rash with eosinophilia and systemic symptoms,” “dry skin,” 
“erythema,” “exfoliative rash,” “folliculitis,” “genital rash,” “mucocutaneous rash,” “pruritus,” “rash,” 
“rash erythematous,” “rash follicular,” “rash generalized,” “rash macular,” “rash maculopapular,” 
“rash maculovesicular,” “rash morbilliform,” “rash papular,” “rash papulosquamous,” “rash pruritic,” 
“rash pustular,” “rash rubelliform,” “rash scarlatiniform,” “rash vesicular,” “skin exfoliation,” “skin 
hyperpigmentation,” “skin plaque,” “telangiectasia,” or “xerosis.”

Erbitux Monotherapy—Table 4 contains selected adverse reactions in 242 patients with K-Ras wild-
type, EGFR-expressing, metastatic colorectal cancer who received best supportive care (BSC) alone or 
with Erbitux in Study 5 [see Warnings and Precautions]. Erbitux was administered at the recommended 
dose and schedule (400 mg/m2 initial dose, followed by 250 mg/m2 weekly). Patients received a median 
of 17 infusions (range 1–51).

Table 4:  Incidence of Selected Adverse Reactions Occurring in ≥10% of Patients 
with K-Ras Wild-type, EGFR-expressing, Metastatic Colorectal Cancer 
Treated with Erbitux (cetuximab) Monotherapya

Erbitux plus BSC (n=118) BSC Alone (n=124)
Body System
Preferred Term

Grades 1–4b Grades 3 and 4 Grades 1–4 Grades 3 and 4

% of Patients
Dermatology/Skin
Rash/Desquamation 95 16 21 1
Dry Skin 57 0 15 0
Pruritus 47 2 11 0
Other-Dermatology 35 0 7 2
Nail Changes 31 0 4 0
Constitutional Symptoms
Fatigue 91 31 79 29
Fever 25 3 16 0
Infusion Reactionsc 18 3 0 0
Rigors, Chills 16 1 3 0
Pain
Pain-Other 59 18 37 10
Headache 38 2 11 0
Bone Pain 15 4 8 2
Pulmonary
Dyspnea 49 16 44 13
Cough 30 2 19 2

Table 2:   Incidence of Selected Adverse Reactions (≥10%) in Patients With Recurrent 
Locoregional Disease of Metastatic SCCHN (Cont.)

Table 3:   Incidence of Selected Adverse Reactions Occurring in ≥10% of Patients with 
K-Ras Wild-type and EGFR-expressing, Metastatic Colorectal Cancera (Cont.)
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Erbitux plus BSC (n=118) BSC Alone (n=124)
Body System
Preferred Term

Grades 1–4b Grades 3 and 4 Grades 1–4 Grades 3 and 4

% of Patients
Gastrointestinal
Nausea 64 6 50 6
Constipation 53 3 38 3
Diarrhea 42 2 23 2
Vomiting 40 5 26 5
Stomatitis 32 1 10 0
Other-Gastrointestinal 22 12 16 5
Dehydration 13 5 3 0
Mouth Dryness 12 0 6 0
Taste Disturbance 10 0 5 0
Infection
Infection without 
neutropenia

38 11 19 5

Musculoskeletal
Arthralgia 14 3 6 0
Neurology
Neuropathy-sensory 45 1 38 2
Insomnia 27 0 13 0
Confusion 18 6 10 2
Anxiety 14 1 5 1
Depression 14 0 5 0
aAdverse reactions occurring in at least 10% of Erbitux plus BSC arm with a frequency at least 
5% greater than that seen in the BSC alone arm. b Adverse reactions were graded using the NCI CTC, 
V 2.0. c Infusion reaction is defined as any event (chills, rigors, dyspnea, tachycardia, bronchospasm, 
chest tightness, swelling, urticaria, hypotension, flushing, rash, hypertension, nausea, angioedema, 
pain, sweating, tremors, shaking, drug fever, or other hypersensitivity reaction) recorded by the 
investigator as infusion-related.

Erbitux in Combination with Irinotecan—The most frequently reported adverse reactions in 
354 patients treated with Erbitux plus irinotecan in clinical trials were acneiform rash (88%), asthenia/
malaise (73%), diarrhea (72%), and nausea (55%). The most common Grades 3–4 adverse reactions 
included diarrhea (22%), leukopenia (17%), asthenia/malaise (16%), and acneiform rash (14%).

Immunogenicity: As with all therapeutic proteins, there is potential for immunogenicity. Immunogenic 
responses to cetuximab were assessed using either a double antigen radiometric assay or an ELISA assay. 
Due to limitations in assay performance and sampling timing, the incidence of antibody development in 
patients receiving Erbitux has not been adequately determined. Non-neutralizing anti-cetuximab antibodies 
were detected in 5% (49 of 1001) of evaluable patients without apparent effect on the safety or antitumor 
activity of Erbitux.

The incidence of antibody formation is highly dependent on the sensitivity and specificity of the assay. 
Additionally, the observed incidence of antibody (including neutralizing antibody) positivity in an assay 
may be influenced by several factors including assay methodology, sample handling, timing of sample 
collection, concomitant medications, and underlying disease. For these reasons, comparison of the 
incidence of antibodies to Erbitux with the incidence of antibodies to other products may be misleading.

Postmarketing Experience: The following adverse reactions have been identified during post-approval 
use of Erbitux. Because these reactions are reported from a population of uncertain size, it is not always 
possible to reliably estimate their frequency or establish a causal relationship to drug exposure.

• Aseptic meningitis
• Mucosal inflammation
•  Skin and subcutaneous tissue disorders: Stevens-Johnson syndrome, toxic epidermal 

necrolysis, life-threatening and fatal bullous mucocutaneous disease

DRUG INTERACTIONS
A drug interaction study was performed in which Erbitux was administered in combination with 
irinotecan. There was no evidence of any pharmacokinetic interactions between Erbitux and irinotecan. 

USE IN SPECIFIC POPULATIONS
Pregnancy: Pregnancy Category C — There are no adequate and well-controlled studies of Erbitux 
(cetuximab) in pregnant women. Based on animal models, EGFR has been implicated in the control of 
prenatal development and may be essential for normal organogenesis, proliferation, and differentiation 
in the developing embryo. Human IgG is known to cross the placental barrier; therefore, Erbitux may be 
transmitted from the mother to the developing fetus, and has the potential to cause fetal harm when 
administered to pregnant women. Erbitux should be used during pregnancy only if the potential benefit 
justifies the potential risk to the fetus.

Pregnant cynomolgus monkeys were treated weekly with 0.4 to 4 times the recommended human 
dose of cetuximab (based on body surface area) during the period of organogenesis (gestation day 
[GD] 20–48). Cetuximab was detected in the amniotic fluid and in the serum of embryos from treated 
dams at GD 49. No fetal malformations or other teratogenic effects occurred in offspring. However, 
significant increases in embryolethality and abortions occurred at doses of approximately 1.6 to 4 times 
the recommended human dose of cetuximab (based on total body surface area).

Nursing Mothers: It is not known whether Erbitux is secreted in human milk. IgG antibodies, such as 
Erbitux, can be 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 Erbitux, a decision should be made 
whether to discontinue nursing or to discontinue the drug, taking into account the importance of the 
drug to the mother. If nursing is interrupted, based on the mean half-life of cetuximab [see Clinical 
Pharmacology (12.3) in Full Prescribing Information], nursing should not be resumed earlier than 
60 days following the last dose of Erbitux.

Pediatric Use: The safety and effectiveness of Erbitux in pediatric patients have not been established. 
The pharmacokinetics of cetuximab, in combination with irinotecan, were evaluated in pediatric patients 
with refractory solid tumors in an open-label, single-arm, dose-finding study. Erbitux was administered 
once-weekly, at doses up to 250 mg/m2, to 27 patients ranging from 1 to 12 years old; and in 
19 patients ranging from 13 to 18 years old. No new safety signals were identified in pediatric patients. 
The pharmacokinetic profiles of cetuximab between the two age groups were similar at the 75 and 
150 mg/m2 single dose levels. The volume of the distribution appeared to be independent of dose and 
approximated the vascular space of 2–3 L/m2. Following a single dose of 250 mg/m2, the geometric 
mean AUC0-inf (CV%) value was 17.7 mg•h/mL (34%) in the younger age group (1–12 years, n=9) and 
13.4 mg•h/mL (38%) in the adolescent group (13–18 years, n=6). The mean half-life of cetuximab was 
110 hours (range 69 to 188 hours) for the younger age group, and 82 hours (range 55 to 117 hours) for 
the adolescent age group.

Geriatric Use: Of the 1662 patients who received Erbitux with irinotecan, FOLFIRI or Erbitux 
monotherapy in six studies of advanced colorectal cancer, 588 patients were 65 years of age or older. 
No overall differences in safety or efficacy were observed between these patients and younger patients.

Clinical studies of Erbitux conducted in patients with head and neck cancer did not include sufficient 
number of subjects aged 65 and over to determine whether they respond differently from younger subjects.

OVERDOSAGE
The maximum single dose of Erbitux administered is 1000 mg/m2 in one patient. No adverse events 
were reported for this patient.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term animal studies have not been 
performed to test cetuximab for carcinogenic potential, and no mutagenic or clastogenic potential 
of cetuximab was observed in the Salmonella-Escherichia coli (Ames) assay or in the in vivo rat 
micronucleus test. Menstrual cyclicity was impaired in female cynomolgus monkeys receiving weekly 
doses of 0.4 to 4 times the human dose of cetuximab (based on total body surface area). Cetuximab-
treated animals exhibited increased incidences of irregular or absent cycles, as compared to control 
animals. These effects were initially noted beginning week 25 of cetuximab treatment and continued 
through the 6-week recovery period. In this same study, there were no effects of cetuximab treatment 
on measured male fertility parameters (ie, serum testosterone levels and analysis of sperm counts, 
viability, and motility) as compared to control male monkeys. It is not known if cetuximab can impair 
fertility in humans.

Animal Pharmacology and/or Toxicology: In cynomolgus monkeys, cetuximab, when administered at 
doses of approximately 0.4 to 4 times the weekly human exposure (based on total body surface area), 
resulted in dermatologic findings, including inflammation at the injection site and desquamation of the 
external integument. At the highest dose level, the epithelial mucosa of the nasal passage, esophagus, 
and tongue were similarly affected, and degenerative changes in the renal tubular epithelium occurred. 
Deaths due to sepsis were observed in 50% (5/10) of the animals at the highest dose level beginning 
after approximately 13 weeks of treatment.

PATIENT COUNSELING INFORMATION
Advise patients:

•  To report signs and symptoms of infusion reactions such as fever, chills, or breathing problems.
•  Of the potential risks of using Erbitux during pregnancy or nursing and of the need to use 

adequate contraception in both males and females during and for 6 months following the last 
dose of Erbitux therapy.

•  That nursing is not recommended during, and for 2 months following the last dose of 
Erbitux therapy.

•  To limit sun exposure (use sunscreen, wear hats) while receiving and for 2 months following 
the last dose of Erbitux.

Additional information can be found at www.ERBITUX.com.

Eli Lilly and Company, Indianapolis, IN 46285, USA
Copyright ©2004-2015 Eli Lilly and Company, its subsidiaries or affiliates. All rights reserved.
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Chairman’s Note

Exploring the Value Frameworks in Oncology

“Value” is the current buzz word in healthcare, and it will clearly remain so for some time. 
Several organizations have been working toward defining and assigning value to various 
aspects of healthcare, and although there is some overlap, the resulting frameworks seem 
to serve the individual needs of specific stakeholders within the healthcare system. 

The understanding of value has moved far beyond the technical definition of the term—
the ratio of outcome to cost—to encompass everything from efficacy to toxicity to quality 
of life and cost, depending on whom you ask. The American Journal of Managed Care 
(AJMC) invited a panel with diverse expertise and opinions to share a platform, the Oncol-
ogy Stakeholders Summit. This series of panel discussions, which were initiated in 2014, 
seek input from payers, oncology providers, and health policy experts on various topics 
that influence clinical and business decisions in oncology. 

Oncology Stakeholder Summit, Spring 2016, for the first time, saw participation by 
representatives from the pharmaceutical industry and a patient advocacy group. The 
panel examined the strengths and weaknesses of existing calculators and reached con-
sensus on additional considerations that are relevant across stakeholder groups. You can 
access the original video segments from the discussion at: http://www.ajmc.com/peer-
exchange/oncology-stakeholder-summit-spring-2016.

This special issue of Evidence-Based Oncology also includes interviews with experts 
who were involved in creating some of these value frameworks, namely those by the 
American Society of Clinical Oncology, the Institute for Clinical and Economic Review, and 
DrugAbacus. 

We hope this issue provides a valuable resource as the field continues to modify and 
develop these tools. Thank you for your readership!

Mike Hennessy, Sr 
Chairman and CEO
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CMS and commercial insur-
ers are increasingly paying for 
medical care through alterna-
tive payment models (APMs) 
that reward “value”.1-3 These 
APMs include accountable 
care organizations, bundled 
payments, “pathway” programs 
with physician risk and re-
ward, and advanced medical 
homes, as well as tying fee-
for-service (FFS) payments to 
quality metrics. 

Outpatient cancer care is an important target for these ef-
forts: the 2015 Medicare Access and CHIP Reauthorization 
Act of 2015 legislation made the move to APMs in outpatient 
oncology care inevitable, tying FFS Medicare payments to 
the reporting and achievement of specific quality targets. 
In 2015, the Center for Medicare & Medicaid Innovation 
(CMMI) announced its oncology care model (OCM).4 The 
OCM incorporates bundled payment with a shared savings 
program based on spending for all care provided to cancer 
patients upon the initiation of chemotherapy, including che-
motherapy and supportive care drugs, day surgeries, diag-
nostic tests, emergency department visits, and inpatient 
stays. In March 2016, CMMI announced its intention to pilot 
additional APMs in outpatient oncology. The interventions 
include reducing physician reimbursement for the use of 
expensive chemotherapy and providing tools for physicians 
to assess cancer drug selection based on measures of safety, 
efficacy, effectiveness, and price.5

Adoption of value-based outpatient oncology reimburse-
ment by CMS is appealing. Under these reforms, services 
that used to generate revenue for physicians become costs 
they need to manage. In the more structured bundled or 
medical home models, payers reimburse defined payments 
for the care of each patient for a set period of time (an “epi-
sode”) and physicians have the freedom to treat patients as 
they choose. The payers benefit by moving away from ex-
isting policies that reward physicians for doing and billing 
more. In essence, APMs act to transfer some risks associ-
ated with high levels of cancer care spending from insurers 
to physicians or physician-based organizations

Yet, these policies also raise some challenges. In this perspec-

tive, I briefly review 2 vexing concerns with value-based outpa-
tient cancer treatment.

Will High Drug Prices Be Tamed by Bundled or 
Pathway-based Payments? 
One driving rationale for APMs in outpatient oncology care is 
the high and rising spending on prescription drugs used to 
treat cancer and its symptoms.6,7 Stakeholders point to the fact 
that both the ever-growing prices of these drugs and the ex-
tent of their overuse likely account for a nontrivial amount of 
high spending levels and trends.8 Are bundled payments that 
include prescription drugs the answer to taming drug-related 
spending? The answer lies with whether one believes drug 
prices are a technical or probability risk to physicians or phy-
sician-based organizations:

•  Probability risk. This is the classic form of risk individu-
als buy insurance to mitigate. It is characterized by the 
occurrence of unpredictable events. In this context, prob-
ability risk is related to the spending required to treat a 
patient developing a particular cancer and seeking treat-
ment from a specific physician. These are risks that lie 
outside a physician’s control. 

•  Technical risk. This risk is related to the treating physi-
cian’s clinical skill and efficient management of the pa-
tient’s cancer, including diagnosis and treatment. These 
risks lie under the physician’s control. 

Basic insurance theory suggests APMs are a means by which 
insurers should seek to transfer the technical risks associated 
with spending to physicians while retaining the management 
of probability risks to ensure patient access to care. 

What components of spending risk can physicians control? 
Clearly, physicians have some control over how many lines 
of therapy they use, which regimens they choose, and how 
creative they get in applying drugs to treat cancers off-label. 
Consequently, the “use” aspect of drug spending should be 
considered a technical risk. The promise of APMs is that the 
use—eliminated by transferring spending risk to physicians—
will be “waste” and thus, its elimination will not entail any 
harm to patients.

Identifying which aspects of use are overuse and misuse is 
difficult, particularly when limited treatment options are avail-
able for deadly cancers or in periods of rapid technological in-
novation and diffusion. One worry is that APMs that transfer 
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substantial risk to physicians to control use may entail sig-
nificant risks to patients in the form of enticing physicians to 
skimp on care or shun specific types of patients altogether.9 
For these reasons, many stakeholders believe the use of path-
ways for cancers exhibiting these characteristics are preferred 
APM models at this time. 

With respect to drug prices being a technical or probability 
risk, the story of ziv-aflibercept’s (Zaltrap) US market launch 
in August 2012 is helpful to keep in mind.10 Soon after Sanofi 
Pharmaceuticals Inc launched Zaltrap, physicians from Memo-
rial Sloan-Kettering Cancer Center wrote in a New York Times 
op-ed piece that they wouldn’t prescribe the drug because its 
list price ($11,407 per person per month of treatment in 2014) 
was twice as much as Genentech’s bevacizumab (Avastin), a 
drug with similar expected outcomes for colorectal cancer pa-
tients. In response, Sanofi said they would reduce the price of 
the drug by 50%. 

Will physicians extend this bargaining power to other drugs’ 
prices under APMs? Yes, perhaps in selected cancers where in-
novation has created multiple branded and/or generic options 
that provide equivalent therapeutic benefits for patients. The 
cancers that have benefited from this type of recent treatment 
availability include some blood cancers, breast cancer, colorec-
tal cancer, and lung cancer.11,12 Here the application of bundled 
payments or medical home will likely empower physicians to 
seek more substantial discounts and rebates from manufactur-
ers, mitigating price growth.  

However, I have some reasons to be cautious about the net ef-
fect of this leverage, since spending risks associated with drug 
prices for truly novel drugs appear to entail probability risk.

Despite public outcry, 13-15 manufacturers of novel cancer 
drugs have not pursued moderating pricing strategies. Indeed, 
physicians already have some leverage over the acquisition 
prices of generics and drugs with competitors in a therapeutic 
class. Their leverage comes from 340B drug discounts limited 
to the entities that qualify for the program and/or the volume 
of drug purchasing they are pursuing in a given period of time 
by their group purchasing organizations.16 Only some of these 
discounts are passed onto insurers or to patients under cur-
rent payment policies. Nothing about the use of APMs will alter 
these arrangements, keeping such drug revenues locked in the 
coffers of physician groups, hospitals and other third parties. 
Furthermore, physicians have control over the prices paid for 
novel and existing oral drugs covered under cancer patients’ 
pharmacy benefits. These prices are negotiated by payers or in-
creasingly by pharmacy benefit managers.17 Therefore, taming 
the prices of truly novel cancer drugs, particularly oral cancer 
drugs, will likely require other policy solutions. 

How Best to Measure Quality? 
The key tool to mitigating patient and physician concerns re-

garding APM-related stinting challenges and moving us to-
ward innovative pricing policies for prescription drugs to treat 
cancer (such as risk-sharing agreements between insurers 
and pharmaceutical manufacturers) are valid, reliable, compa-
rable, and time-sensitive outcomes data. Much-touted efforts 
are underway by the American Society of Clinical Oncology 
and US Oncology, among others, to expand metrics for assess-
ing cancer treatment quality delivered in the outpatient set-
ting across many more cancers, and also for different outcome 
measures for comparative purposes. This flurry of activity 
belies a simple fact: In cancer, there is no settled-upon meth-
odology for measuring outcomes and comparing outcomes be-
tween institutions, care settings, or physicians. 

Quality measurement in this area is currently stymied for at 
least 3 reasons: 

•  First, modeling prognostic outcome correlates requires 
consensus on treatment for a given cancer patient, in-
clusive of state and possible line of therapy. However, the 
pace of technological change, in both cancer diagnoses 
and treatment options, hampers this consensus-building.

•  Second, like other areas of medicine, patient selection 
and treatment intensity bias outcome measurement. 
Risk adjustment of these measures, as they relate to 
outpatient cancer care, requires an analyst to observe 
patient cancer stage, line of therapy, and the presence 
and outcomes of diagnostic tests from claims data. FFS 
Medicare claims do not currently provide this informa-
tion, inhibiting progress on risk-adjusted comparative 
outcome development. 

•  Finally, the construction of comparative outcome mea-
sures presumes identifiable and unique physicians. Yet, 
the task of defining unique physicians is increasingly 
problematic, particularly in the delivery of cancer care 
where merger and acquisition activities between physi-
cians, community oncology groups, hospitals, and other 
arrangements have substantially increased. There is also 
a flurry of cancer care center “affiliations” occurring na-
tionwide. These activities can cause a dramatic shift in 
the patterns of cancer care in a limited time frame, mak-
ing it hard to assign treatment to a given physician. 

Affiliation and consolidation activities among physicians, 
oncology groups and/or hospitals can also compound selec-
tion and treatment biases in the construction of comparative 
cancer measures. The extent of the potential biases that such 
activities introduce to these metrics is intimately related to the 
underlying economic and scientific rationales driving these 
activities. We can presume that these arrangements provide 
participants with several advantages, all impacting patient se-
lection into treatment and/or the treatment patients receive, 
including the syndication of treatment pathways for the care 
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of specific cancers, the creation of closer ties between institu-
tions for patient referrals, access to shared physician time and 
expertise, improved bargaining power with insurers, and more 
control over intra-institutional prices.

I am unaware of any ongoing efforts by CMS to systemati-
cally track and characterize these relationships for quality 
measurement and reimbursement under the existing APM 
policies. New data collection efforts are likely required to sys-
tematically track consolidation and affiliation activity, and its 
impact on patient flow across settings. This is an important 
area for future research. EBO
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PETER BACH, MD, MAPP

Peter Bach, MD, MAPP, direc-
tor, Center for Health and Pol-
icy Research, Memorial Sloan 
Kettering Cancer Center, has 
been a vocal proponent of ap-
propriate drug pricing, partic-
ularly of anticancer agents. To 
this end, the Center developed 
a tool, DrugAbacus, which 
uses various measures such as 
efficacy, toxicity, and innova-
tion to identify an appropriate 
price for an approved drug. 

In an interview with Evidence-Based Oncology (EBO)’s man-
aging editor, Surabhi Dangi-Garimella, PhD, Bach spoke about 
DrugAbacus, the importance of using value frameworks, and 
using the European market as a model to recalibrate the 
healthcare system in the United States. 

EBO: What is the importance of the value discussion in 
oncology?
Bach: I think we are having the discussion of value across 
all domains of healthcare. In the United States, we spend 
more per person on healthcare than in any other country. 
Even after adjusting for any measures of economic produc-
tivity, we are still outspending any other country. And, it’s 
impossible to convince yourself that we are getting any in-
cremental value, period, let alone any incremental value of 
the excess spending. If we compare ourselves with other 
countries, there does not seem to be any rationale, except 
that we simply spend more for all units of healthcare.

If you try to ask if these prices align with what matters to 
patients, to science, or to the society as a whole, you find the 
prices are disassociated from any metric of value. It makes 
sense in a sector, especially on the drug side, where there is 
government-issued monopoly, where there is unrestrained 
pricing power, and there is mandatory buying across all payer 
sectors and across all cancer drugs. We are now in a situation 
where a year of therapy with cancer drugs costs 3 times the 
median income in this country, and so it makes sense to query 
the high prices and try to rationalize them.

Several organizations, such as ASCO [American Society of 
Clinical Oncology], NCCN [National Comprehensive Cancer 
Network], ICER [Institute for Clinical and Economic Review], 
ESMO [European Society for Medical Oncology], the American 
Heart Association, the American College of Cardiology, along 

with ours, are honing in on the question, ‘could we start link-
ing therapies to their value?’ 

So, the purpose of the DrugAbacus is to ask how this would 
work. What would the equation be? This just moves us toward 
health technology assessment that is being pursued or already 
implemented in every other Western country. This should have 
been instituted in the United States as well. Absent a new frame-
work, the options include a mandatory price control, which is 
unattractive, or we find a balance between how we pay for thera-
pies and how accessible they are. The other problem we face in 
this country is that insurers have very limited means of manag-
ing drug spending, and the way they do it is by impeding ac-
cess to treatments. What I am suggesting is a value framework 
for finding the appropriate prices, so that when those prices are 
found and enabled or accepted by manufacturers, insurers re-
spond, in turn, by ensuring there is appropriate access, because 
the debate about access and coinsurance is, in reality, a debate 
about mismatches between value and price.

EBO: Does your Center plan to expand beyond drugs pric-
es and evaluate the value of a treatment pathway?
Bach: The idea of indication-specific pricing can address reg-
imen-level questions. DrugAbacus purports to find appropri-
ate launch prices for drugs based on available data. Regimens 
collectively cost something as well, but we are trying to un-
derstand the incremental benefit that a newly approved drug 
provides and whether it is priced accordingly. The approval is 
usually based on a comparison of monotherapy versus stan-
dard of care, or standard of care with or without the new drug. 
The other scenario is of stacking a very expensive new agent 
on top of or following or preceding, what is usually a cheaper 
generic treatment. So, from a mathematical perspective, [com-
puting the value of the regimen] may not be very critical.

EBO: Improving healthcare value would need strategies 
to reduce spending and also reduce waste, as your recent 
paper in BMJ1 emphasized. In your opinion, what ap-
proaches do we need to significantly improve the delivery 
of healthcare in the United States?
Bach: A part of saving money is reducing the unit prices of 
items in healthcare, and most analysts will tell you that one of 
the reasons we spend more money on healthcare, per person, 
than Germany does, even though they cover all of their citizens 
and have outcomes that are as good or better than ours, and 
the answer is unit price. It’s not the volume of service. We may 
do a few more procedures per person than they do, but on bal-

A Q&A With Peter Bach: DrugAbacus
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ance, they have more days in hospital and more utilization of 
services than we do.

The reality is that the drivers of healthcare spending in the 
US are unit price, not volume. So we need to rationalize the 
price of services, not just for drugs—we pay far more for each 
day in the hospital; we pay our healthcare providers more 
money, and some of that can be adjusted by how we cost shift. 
The way we finance medical school education, for example, is 
through physician salaries. Europeans tend to directly fund 
their medical schools, so it’s free or not very expensive. Most 
of this is driven by market power, so physicians get paid more 
because they can extract monopoly rents by gaining control 
over their local markets and they extract higher wages from 
private insurers, something they cannot do as easily in Euro-
pean markets.

That’s why we are focused on drug prices. We are paying 
2-to-6 times the European rates for many of these drugs. 
When we analyzed Pfizer’s portfolio—just their top 10 drugs—
to measure the impact of Pfizer leaving the United States and 
paying taxes in Ireland instead,2 if we pay the prices that the 
Irish pay for Pfizer’s products, we found that it would save us 
somewhere around $6 billion. [Right after this interview was 
conducted, the deal between Pfizer and Allergan fell through 
following new inversion regulations by the US Treasury de-
partment.3]

So, if we want to manage healthcare spending, you can 
make the argument that the excess price above that, which 

is being paid ambiently in European countries, is actually 
wasted dollars. It does not make the pill any better by paying 
4 times as much for it.

EBO: Can you speak about the recent grant that your Cen-
ter received from the Arnold Foundation? How do you ex-
pect to use these funds?
Bach: We will continue to work on value frameworks for drug 
prices, continue to do regulatory and legislative analysis, and 
actively engage with state and federal government programs, 
as well as many of the private payers and large companies, try-
ing to advance value frameworks for drugs. The primary goal 
is to provide proof of concept that it is possible to demonstrate 
that we could actually price things more appropriately that 
continues to spur innovation, while providing better access to 
patients. I think it is well within reach.

I think this is the right time to have proof of concept and 
start to roll out programs that could start tying drugs to their 
value, and that’s what the grant is intended to support. EBO
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STEVEN D. PEARSON, MD, 
MSc, FRCP

Evidence-Based Oncology (EBO)’s managing editor, Surabhi 
Dangi-Garimella, PhD, recently interviewed Steven D. Pear-
son, MD, MSc, FRCP, founder and president of the Institute 
for Clinical and Economic Review (ICER), Boston. ICER has 
been actively involved in changing how drugs are evaluated 
and priced. In this interview, Pearson talks about the need for 
value tools, compares the various tools that have been devel-
oped, explains the need for understanding the budgetary im-
pact of healthcare costs, and why stakeholders are interested 
in innovative tools such as indication-based pricing. 

 
EBO: Why do we need the  
value discussion?
Pearson: I think value has 
always been a part of the 
decision-making process for 
patients, health systems, and 
insurers—both public and pri-
vate—forever. I think there has 
always been a mix of different 
approaches to doing it. In the 
United States, we tend to assess 
comparative clinical effective-
ness, and we are less clear and 
transparent about how value 
has been assessed or has been 
woven into decisions in clinical 
guidelines, coverage policies, 

etc. Ethicists, health policy experts, and insurers have, for a 
long time now, recognized that we need to do a better job of 
being transparent. And any time that people feel [that] the 
overall cost of healthcare seems to push the envelope of what 
people can afford, they come back with greater attention for 
the methods that can be used to help them make better judge-
ments about value. 

EBO: Can you describe the key features of ICER’s value 
framework? Does it distinguish itself from the frame-
works developed by the American Society of Clinical  
Oncology (ASCO) and by the National Comprehensive 
Cancer Network (NCCN)?
Pearson: At ICER, we have been generating evidence reports 
that integrate value for about 9 years now. Our methods have 
evolved over time, because a large part of our goal was to 
figure out how to provide evidence for value in a way that 
would be helpful for multiple decision makers in the health-
care system. Over the past 2 years, we have worked to bring 

together different stakeholders to gain their input as we re-
vised our approach, trying to make it as explicit and trans-
parent [as was possible].

ICER’s framework is specifically designed for payers; to do 
that, it has to include perspectives of other stakeholders. But 
it’s [also] supposed to be a tool that’s more focused on the 
payer perspective—we look at the cost to payers and not the 
out-of-pocket (OOP) cost to patients. Our general approach 
was to discuss with various stakeholders the elements that 
they would want payers to think about as they made [cov-
erage] decisions. Based on that, we generated a list of com-
ponents of value. However, there was never any consensus 
on these elements because there was debate over whether 
budget impact or measure of affordability should be a part of 
the value assessment. 

What our system develops is something called the “care 
value,” which is a long-term perspective that is used as an 
anchor to query the value that will also have a short-term 
impact on the budget. So ICER’s framework identifies the 
threshold at which cost might create a stress on affordability.

ASCO’s framework aids the shared decision-making pro-
cess between an individual doctor and an individual patient. 
We, too, have developed tools to assist that process: it’s called 
Proven Best Choices. However, our value assessment frame-
work itself is more oriented toward integrating patient per-
spectives into tools that are more likely to be used by payers. 
We develop benchmarks for the cost-effectiveness thresh-
old—in the long term as well as the short term—that would 
have budget impacts that none of the other [frameworks] of-
ficially use, although some have said that the ASCO model 
tries to do 2 things at once by using the OOP costs and payer 
costs in the same model. 

EBO: Does ICER’s framework extend beyond drugs and 
devices, and help establish the value of a treatment path-
way?
Pearson: Yes, it can be applied to evaluate the value of any-
thing, including introducing behavioral healthcare into pri-
mary care. So anytime you look at the long-term cost effec-
tiveness of something, you are creating a pathway—trying to 
determine what happens to a patient next year and the year 
after that. It can also be used to compare sequencing of treat-
ments as well.

EBO: Can you comment on the societal willingness to pay 
for a drug or treatment? Do we, as a society, need a better 
understanding of this?

A Q&A With ICER’s Steven D. Pearson
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Pearson: You do make certain assumptions in our framework. 
You can use different thresholds, which, in turn, are linked to 
various methodological anchors. There’s of course no perfect 
answer to what society is willing to pay across the board for 
different services. Clear empirical evidence does come out of 
England, where they believe these thresholds are too high. 
In their healthcare system, the true threshold at which you 
start to lose value by adding new things is much lower. Nu-
merous studies have been conducted to understand society’s 
willingness to pay for certain things. Some studies also lump 
this value to the nation’s GDP [gross domestic product], so 
that poorer nations would have a much lower threshold. So 
what we end up doing, since there’s no perfect answer, is we 
use a range of $100,000 to $150,000, which does seem to 
represent a consensus, if there is one. That’s more with the 
long-term effectiveness. 

But in the short term, we need to understand “how much 
is too much.” For this, we survey payers and ask them, say, 
in the next 2 years, how much new spending can you afford? 
Would it need you to raise premiums, delay services, or hold 
back on other areas that may cause patients more harm than 
good? We did get an answer when we tried that.

At the societal level, we made a very big assumption that 
the US society would want an alarm bell that would indicate 
when healthcare costs are growing much faster than our over-
all economy. We therefore developed a way to figure out when 
a single agent would potentially contribute enough to make 
a significant impact that would tilt healthcare spending. This 
would mean that everyone from patients to doctors to insur-
ers to manufacturers may need to think hard and hopefully 
work together to ensure that if it has a good long-term value, 
we bring it into the healthcare system in a way that it doesn’t 
create significant short-term budget impact problems. 

EBO: Healthcare providers would like to see standardiza-
tion across the value tools and frameworks. Your com-
ments?
Pearson: The United States is the only developed country 
that does not have a national or federal process [for health-
care]. Our healthcare system has always been decentralized, 
so it’s not surprising that we do not have a single approach. 
I think it’s healthy to have the discussion and comparison, 
because these tools have very different objectives. I do think 
that it would be better if manufacturers and payers under-
stood the approach to assessing value, because manufactur-
ers often do not know what the evidence standards are or how 
the value will be assessed by payers. This creates uncertainty 
and lack of efficiency. 

I don’t think we’ll have 1 tool for every purpose—that 
wouldn’t be the right approach to start with—but at least what 
we are doing with drugs, where we plan to put out reports on 

all new drugs at the time of FDA approval, we do hope that by 
providing a transparent framework, it can create a paradigm 
so the use and assessment of value can be more consistent. 

EBO: At ICER’s recent policy summit, stakeholders held 
discussions on indication-specific pricing for drugs. 
What were some of the findings? Are payers and manu-
facturers interested in developing and implementing 
this model?
Pearson: Payers and manufacturers are interested in this mod-
el. Sometimes it gets pitched as a great idea and they are defi-
nitely interested in learning more about it. The paper that was 
published off of the summit tried to explain the basic approach-
es to indication-specific pricing (ISP) and to explore the inter-
national experiences.1 I think they are interested in it, along 
with outcomes-based contracting and some other approaches, 
as tools that are certainly worth considering in specific circum-
stances. I think they know that any one approach will not be a 
silver bullet to solve all issues around affordability and value 
and access—but payers and manufacturers are both interested 
in innovation. They do feel a bit stuck in the current models of 
pricing and coverage and negotiation, and they are looking for 
ways by which they can achieve their mutual goals. I think ISP 
will get a lot of close looks, although it’ll be a lot harder than 
many people think when they first started out looking at it, and 
that is one of the purposes of our paper. EBO
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The American Society of Clini-
cal Oncology (ASCO)’s Value 
in Cancer Care Task Force has 
carved a conceptual framework 
for new cancer treatments, 
evaluating each one for clinical 
benefit, toxicity, and cost com-
pared with available standards 
of care. Published in the Journal 
of Clinical Oncology,1 the frame-
work can be used by physicians 
as they discuss new treatments 
with their patients. ASCO’s chief 
medical officer, Richard Schil-
sky, MD, FACP, FASCO, spoke 

with Surabhi Dangi-Garimella, PhD, managing editor of The 
American Journal of Managed Care’s Evidence-Based Oncology 
(EBO), on how the organization plans to utilize the feedback 
received to improve the Value Framework, so physicians can 
use it for clinical decisions at the point of care. 

EBO: Who did ASCO invite to participate on the Value in 
Cancer Care Task Force?
Schilsky: The development of the framework was quite a 
lengthy process. ASCO convened a multidisciplinary group 
to participate on the Value in Cancer Care Task Force, which 
included not only oncologists, but also patient advocates and 
representatives from the pharmaceutical industry, payers, and 
experts in health economics. During multiple meetings, the 
Task Force drew up the blueprint for the framework, the initial 
draft of which was published last June, and we are making re-
visions to that version as we move forward.
 
EBO: There are several different value frameworks that 
providers and payers can use, especially in oncology. 
What distinguishes ASCO’s Value Framework from the 
National Comprehensive  
Cancer Network (NCCN) Evidence Blocks and the In-
stitute for Clinical and Economic Review (ICER) Value 
Assessment Framework?
Schilsky: From what I know about the landscape, all of these 
value frameworks—including NCCN, ESMO [European Society 
for Medical Oncology], DrugAbacus—they are all evaluating 
the same information. Some of them have proposed to evalu-
ate clinical benefit or toxicity or cost, but all the information 
that we used for value assessment comes from published clini-
cal trial literature. I think that’s the big difference from the 

NCCN approach, which, of course, uses clinical trial data but 
also considers expert opinion and consensus to define their 
Evidence Blocks. Our framework, on the other hand, is focused 
around discussions between doctors and patients. 

DrugAbacus aims to help payers and others to establish the 
best price of a drug based on what its efficacy is; but that is 
not at all a consideration of the ASCO framework. ICER has 
used components that are also related to affordability to the 
healthcare system. While this is a point of consideration, it’s 
not really the focus of the ASCO Value Framework—our focus is 
on providing guidance to doctors for discussions with patients. 
While there are many similarities [with the other frameworks], 
there are also some important differences.

EBO: Does the Value Framework consider differences  
between acute versus chronic disease management? 
Schilsky: The ASCO framework does not really characterize 
it in those terms, but we do have 2 different versions of the 
framework: there’s one for the advanced setting, for the treat-
ment of patients with metastatic disease where cure is not ex-
pected to be the outcome, and another version for use in the 
adjuvant setting, where we are talking about the potential for 
cure. In either case, the framework can account for what the 
duration of treatment is, whether it’s a short-term treatment, 
as can occur in the adjuvant setting, or whether its chronic 
therapy that might need to be administered over years for the 
management of someone who has advanced cancer. So the 
framework can account for either of those cases. 

EBO: How about rare versus more common cancers. Are 
there different considerations under the framework? 
Schilsky: Not really. Our framework is really applicable in any 
kind of a setting; [however,] it works best in a scenario where 
there has been a prospective randomized trial. Sometimes, in 
the very rare tumor types, it’s just not possible to conduct a 
randomized controlled trial because there are not a lot of pa-
tients [to be able to conduct such a trial]. However, even in 
that situation, we are able to use outcomes like response rate 
that might be reported in a similar trial, as a clinically relevant 
endpoint in the Value Framework. 

EBO: Have patient-reported outcomes (PROs) been con-
sidered when deriving the Net Health Benefit score for 
ASCO’s framework? 
Schilsky: The initial version of the framework that was pub-
lished in June—in the advanced disease setting, when patients 
are likely to be symptomatic—does provide bonus points if 

RICHARD SCHILSKY, MD, 
FACP, FASCO
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CARD SIZE is 3 3/8” x 2 1/8”  
(3.375” x 2.125). 

Art can go in the light orange area and 
must include a 1/8” bleed off the edges 
where applicable.

ADJUDICATION INFORMATION 
must appear as shown. It can not be 
moved or resized. (7/9 Helvetica 55 
Roman, - 6/8 minimum)

BLACK TYPE ONLY on combo card, 

STANDARD CR80 ONLY, WHITE 
COLOR VARIABLE AVAILABLE 
FOR ADDITIONAL COST. 

Magenta type indicates variable 
information to be added.

APPROVED LANGUAGE:Text 
shown is for FPO AND FOR 
SAMPLE PURPOSE ONLY.  The 
text to be placed on the card 
must be provided and approved 
by the Project Team/Adjudicator/

card) to the Design Dept. for 
inclusion into the artwork. 
Magenta text is what needs to be replaced 
with the product name and offer.

LOGOS/BOTTOM OF THE 
CARD must contain the logos shown 
along with the information shown.  
PSKW ® logo without tagline, base align 
with brand © info. © 2013 PSKW, LLC. 
Additional information can be added if 
required by customer.

•  LIMITATIONS IN USE – Only 
one card per patient

•  GEOGRAPHIC SCOPE – This 
offer is valid in the United States.

•  CONTACT INFORMATION 
for patients to call with questions

•  SUGGESTED BOILERPLATE 
TERMS:

 -  This [card] may not be combined 
with any other rebate, discount, 
free trial, or other similar offer for 
the same prescription.

 -  X Pharmaceuticals reserves the 
right to rescind, revoke or amend 
this offer without notice at any time.

 -  Not valid if reproduced.
 -  The use of this [card] is subject 

to applicable state and federal law.
 -  Prescriber ID# required on 

prescription.
 -  No purchase required –(note: for 

voucher programs)

•  EMDEON REQUIRED 
LANGUAGE for pharmacist 
instructions and logos for the 
appropriate network.  
(SEE ATTACHED)

* Please note that at times this checklist will not 
apply to your program on all points due to client 
direction or demands.   If your wording differs 
greatly or cannot include some of these elements 
due to your client’s dictates (for instance, you 
can’t state $ off in offer or mention an expiration 
date), please contact the adjudication liaison and 
bank liaison (if applicable) to make sure that 
all of our partners are aware of and agree to 

and printed.

CHECKLIST FOR COUPON AND 
VOUCHER WORDING*

•  CLEAR OFFER STATEMENT – 

amount, cap on dollars off, number of 
uses, etc.

•  EXPIRATION DATE – should be 
clearly disclosed on back of cards 
and the front of debit cards

•  INSURANCE STATUS OF 
ELIGIBLE PATIENTS – whether 
the offer is available to privately 
insured only patients, or privately 
insured and cash-paying patients.  
Please note if the offer is not available 
to cash paying patients please include 
the statement, ‘Offer not available to 
cash paying patients’ in the wording.

•  GOVERNMENT INSURED 
PATIENTS RESTRICTIONS.  For 
non-voucher programs, please include 
the following statement.  Offer not 
available to patients who are enrolled 
in Medicaid, Medicare, or other 

programs, including medical assistance 
programs.

•  CLEARLY DENOTE 
ANY STATE OR AGE 
RESTRICTIONS. For example, this 
offer is not valid in Massachusetts or 
where prohibited by law.  This offer 
is not valid for those under 18 years 
of age
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CO-PAY ASSISTANCE PROGRAM

Pay No More than $30* 
*Restrictions apply. See reverse.

To activate your card, call: 1.844.400.4654

  Benefit Investigations

   Prior Authorization and Appeals Assistance

   Specialty Pharmacy Rx Coordination

   Co-pay Support

   Patient Assistance Program

   Alternate Funding Support

   Personalized Nurse Support 24/7

    Online Provider Portal

Taiho Oncology Patient Support complements the care you provide by offering customizable  
services that help with access and reimbursement for LONSURF® (trifluridine and tipiracil).  

We strive to make this critical step in your patients’ treatment as simple as possible.

Enrollment is easy and convenient, both online and by phone

To learn more, visit

www.TaihoPatientSupport.com
and access the provider portal

Call our Resource Center toll free at 

(844) TAIHO-4U [844-824-4648]
Monday through Friday, 8 AM – 8 PM ET

Please see Important Safety Information and brief summary of Prescribing Information on the following pages.

Getting Patients Access to Treatment  
Can Be Challenging—WE CAN HELP



LONSURF (trifluridine and tipiracil) tablets, for oral use
Initial U.S. Approval:  2015

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

  1  INDICATIONS AND USAGE
LONSURF is indicated for the treatment of patients with metastatic 
colorectal cancer who have been previously treated with fluoropyrimidine-,
oxaliplatin- and irinotecan-based chemotherapy, an anti-VEGF biological
therapy, and if RAS wild-type, an anti-EGFR therapy.

  4  CONTRAINDICATIONS
None.

  5  WARNINGS AND PRECAUTIONS
5.1 Severe Myelosuppression
In Study 1, LONSURF caused severe and life-threatening myelosuppression
(Grade 3-4) consisting of anemia (18%), neutropenia (38%), thrombo -
cytopenia (5%) and febrile neutropenia (3.8%). One patient (0.2%) died
due to neutropenic infection. In Study 1, 9.4% of LONSURF-treated
patients received granulocyte-colony stimulating factors. 
Obtain complete blood counts prior to and on Day 15 of each cycle of 
LONSURF and more frequently as clinically indicated. Withhold LONSURF
for febrile neutropenia, Grade 4 neutropenia, or platelets less than
50,000/mm3. Upon recovery resume LONSURF at a reduced dose. [see
Dosage and Administration (2.2) in the full Prescribing Information]
5.2 Embryo-Fetal Toxicity
Based on animal studies and its mechanism of action, LONSURF can cause
fetal harm when administered to a pregnant woman. Trifluridine/tipiracil
caused embryo-fetal lethality and embryo-fetal toxicity in pregnant rats
when orally administered during gestation at dose levels resulting in 
exposures lower than those achieved at the recommended dose of 
35 mg/m2 twice daily.
Advise pregnant women of the potential risk to the fetus. Advise females
of reproductive potential to use effective contraception during treatment
with LONSURF. [see Use in Specific Populations (8.1, 8.3), Clinical
Pharma cology (12.1) in the full Prescribing Information]

  6  ADVERSE REACTIONS
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions,
adverse reaction rates observed in the clinical trials of a drug cannot be
directly compared to rates in the clinical trials of another drug and may
not reflect the rates observed in practice.
The data described below are from Study 1, a randomized (2:1), double-
blind, placebo-controlled trial in which 533 patients (median age 63 years;
61% men; 57% White, 35% Asian, 1% Black) with previously treated
metastatic colorectal cancer received LONSURF as a single agent at a dose
of 35 mg/m2/dose administered twice daily on Days 1 through 5 and 
Days 8 through 12 of each 28-day cycle. The mean duration of LONSURF
therapy was 12.7 weeks.
The most common adverse drug reactions or laboratory abnormalities (all
Grades and greater than or equal to 10% in incidence) in patients treated
with LONSURF at a rate that exceeds the rate in patients receiving placebo
were anemia, neutropenia, asthenia/fatigue, nausea, thrombocytopenia,
decreased appetite, diarrhea, vomiting, abdominal pain, and pyrexia.
In Study 1, 3.6% of patients discontinued LONSURF for an adverse event
and 13.7% of patients required a dose reduction. The most common
adverse reactions leading to dose reduction were neutropenia, anemia,
febrile neutropenia, fatigue, and diarrhea.

Table 1   Per Patient Incidence of Adverse Drug Reactions (≥5%) in Study 1
Occurring More Commonly (>2%) than in Patients Receiving Placebo.

LONSURF Placebo
Adverse Reactions (N=533) (N=265)

All Grades Grades 3-4* All Grades Grades 3-4*
Gastrointestinal disorders
Nausea 48% 2% 24% 1%
Diarrhea 32% 3% 12% <1%
Vomiting 28% 2% 14% <1%
Abdominal pain 21% 2% 18% 4%
Stomatitis 8% <1% 6% 0%
General disorders and administration site conditions
Asthenia/fatigue 52% 7% 35% 9%
Pyrexia 19% 1% 14% <1%
Metabolism and nutrition disorders
Decreased appetite 39% 4% 29% 5%
Nervous system disorders
Dysgeusia 7% 0% 2% 0%
Skin and subcutaneous tissue disorders
Alopecia 7% 0% 1% 0%

*No Grade 4 definition for nausea, abdominal pain, or fatigue in National Cancer Institute Common 
Terminology Criteria for Adverse Events (NCI CTCAE), version 4.03.

Table 2   Laboratory Test Abnormalities 
LONSURF Placebo
(N=533*) (N=265*)

Laboratory Parameter Grade† Grade†

All 3 4 All 3 4
% % % % % %

Blood and lymphatic system disorders
Anemia‡ 77 18 N/A# 33 3 N/A
Neutropenia 67 27 11 1 0 0
Thrombocytopenia 42 5 1 8 <1 <1

*% based on number of patients with post-baseline samples, which may be less than 533 (LONSURF)
or 265 (placebo)

† Common Terminology Criteria for Adverse Events (CTCAE), v4.03
‡ Anemia: No Grade 4 definition for these laboratory parameters in CTCAE, v4.03
# One Grade 4 anemia adverse reaction based on clinical criteria was reported

In Study 1, infections occurred more frequently in LONSURF-treated patients
(27%) compared to those receiving placebo (15%). The most commonly
reported infections which occurred more frequently in LONSURF-treated
patients were nasopharyngitis (4% versus 2%), and urinary tract infections
(4% versus 2%).
In Study 1, pulmonary emboli occurred more frequently in LONSURF-
treatment patients (2%) compared to no patients on placebo.
Additional Clinical Experience
Interstitial lung disease was reported in fifteen (0.2%) patients, three 
of which were fatal, among approximately 7,000 patients exposed to 
LONSURF in clinical studies and clinical practice settings in Asia.

  7  DRUG INTERACTIONS
No pharmacokinetic drug-drug interaction studies have been conducted
with LONSURF. 

  8  USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on animal data and its mechanism of action, LONSURF can cause
fetal harm. LONSURF caused embryo-fetal lethality and embryo-fetal tox-
icity in pregnant rats when given during gestation at doses resulting in
exposures lower than or similar to exposures at the recommended dose
in humans. [see Data] There are no available data on LONSURF exposure
in pregnant women. Advise pregnant women of the potential risk to a fetus.
In the U.S. general population, the estimated background risk of major
birth defects and miscarriage in clinically recognized pregnancies is 2-4%
and 15-20%, respectively.

Indication 
LONSURF is indicated for the treatment of patients with  
metastatic colorectal cancer who have been previously  
treated with fluoropyrimidine-, oxaliplatin- and  
irinotecan-based chemotherapy, an anti-VEGF biological 
therapy, and if RAS wild type, an anti-EGFR therapy.  

Important Safety Information 

WARNINGS AND PRECAUTIONS 
Severe Myelosuppression: In Study 1, LONSURF caused 
severe and life-threatening myelosuppression (Grade 3-4) 
consisting of anemia (18%), neutropenia (38%), thrombo-
cytopenia (5%), and febrile neutropenia (3.8%). One patient 
(0.2%) died due to neutropenic infection. In Study 1, 9.4% 
of LONSURF-treated patients received granulocyte-colony 
stimulating factors. 
Obtain complete blood counts prior to and on day 15 of each 
cycle of LONSURF and more frequently as clinically indicated. 
Withhold LONSURF for febrile neutropenia, Grade 4  
neutropenia, or platelets less than 50,000/mm3. Upon  
recovery, resume LONSURF at a reduced dose.
Embryo-Fetal Toxicity: LONSURF can cause fetal harm 
when administered to a pregnant woman. Advise pregnant 
women of the potential risk to the fetus. Advise females of 
reproductive potential to use effective contraception during 
treatment with LONSURF. 

USE IN SPECIFIC POPULATIONS 
Lactation: It is not known whether LONSURF or its  
metabolites are present in human milk. There are no data 
to assess the effects of LONSURF or its metabolites on the 
breast-fed infant or the effects on milk production. Because 
of the potential for serious adverse reactions in breast-fed 
infants, advise women not to breast-feed during treatment 
with LONSURF and for 1 day following the final dose. 

Male Contraception: Advise males with female partners of 
reproductive potential to use condoms during treatment with 
LONSURF and for at least 3 months after the final dose. 
Geriatric Use: Grade 3 or 4 neutropenia and thrombocytopenia 
and Grade 3 anemia occurred more commonly in patients  
65 years or older who received LONSURF.  
Renal Impairment: Patients with moderate renal impairment 
may require dose modifications for increased toxicity. No  
patients with severe renal impairment were enrolled in Study 1.
Hepatic Impairment: Patients with moderate or severe 
hepatic impairment were not enrolled in Study 1.

ADVERSE REACTIONS 
Most Common Adverse Drug Reactions in Patients 
Treated With LONSURF (≥5%): The most common adverse 
drug reactions in LONSURF-treated patients vs placebo- 
treated patients with refractory mCRC, respectively, were 
asthenia/fatigue (52% vs 35%), nausea (48% vs 24%), 
decreased appetite (39% vs 29%), diarrhea (32% vs 12%), 
vomiting (28% vs 14%), abdominal pain (21% vs 18%),  
pyrexia (19% vs 14%), stomatitis (8% vs 6%), dysgeusia  
(7% vs 2%), and alopecia (7% vs 1%). 
Additional Important Adverse Drug Reactions: The  
following occurred more frequently in LONSURF-treated  
patients compared to placebo: infections (27% vs 15%)  
and pulmonary emboli (2% vs 0%). 
Interstitial lung disease (0.2%), including fatalities, has  
been reported in clinical studies and clinical practice settings 
in Asia.
Laboratory Test Abnormalities in Patients Treated  
With LONSURF: Laboratory test abnormalities in  
LONSURF-treated patients vs placebo-treated patients  
with refractory mCRC, respectively, were anemia (77% vs 
33%), neutropenia (67% vs 1%), and thrombocytopenia  
(42% vs 8%). 

Please see brief summary of Prescribing Information on the following pages. 

Learn more at LONSURFhcp.com

LONSURF is a registered trademark of Taiho Pharmaceutical Co., Ltd. used  
under license by Taiho Oncology, Inc.
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LONSURF (trifluridine and tipiracil) tablets, for oral use
Initial U.S. Approval:  2015

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

  1  INDICATIONS AND USAGE
LONSURF is indicated for the treatment of patients with metastatic 
colorectal cancer who have been previously treated with fluoropyrimidine-,
oxaliplatin- and irinotecan-based chemotherapy, an anti-VEGF biological
therapy, and if RAS wild-type, an anti-EGFR therapy.

  4  CONTRAINDICATIONS
None.

  5  WARNINGS AND PRECAUTIONS
5.1 Severe Myelosuppression
In Study 1, LONSURF caused severe and life-threatening myelosuppression
(Grade 3-4) consisting of anemia (18%), neutropenia (38%), thrombo -
cytopenia (5%) and febrile neutropenia (3.8%). One patient (0.2%) died
due to neutropenic infection. In Study 1, 9.4% of LONSURF-treated
patients received granulocyte-colony stimulating factors. 
Obtain complete blood counts prior to and on Day 15 of each cycle of 
LONSURF and more frequently as clinically indicated. Withhold LONSURF
for febrile neutropenia, Grade 4 neutropenia, or platelets less than
50,000/mm3. Upon recovery resume LONSURF at a reduced dose. [see
Dosage and Administration (2.2) in the full Prescribing Information]
5.2 Embryo-Fetal Toxicity
Based on animal studies and its mechanism of action, LONSURF can cause
fetal harm when administered to a pregnant woman. Trifluridine/tipiracil
caused embryo-fetal lethality and embryo-fetal toxicity in pregnant rats
when orally administered during gestation at dose levels resulting in 
exposures lower than those achieved at the recommended dose of 
35 mg/m2 twice daily.
Advise pregnant women of the potential risk to the fetus. Advise females
of reproductive potential to use effective contraception during treatment
with LONSURF. [see Use in Specific Populations (8.1, 8.3), Clinical
Pharma cology (12.1) in the full Prescribing Information]

  6  ADVERSE REACTIONS
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions,
adverse reaction rates observed in the clinical trials of a drug cannot be
directly compared to rates in the clinical trials of another drug and may
not reflect the rates observed in practice.
The data described below are from Study 1, a randomized (2:1), double-
blind, placebo-controlled trial in which 533 patients (median age 63 years;
61% men; 57% White, 35% Asian, 1% Black) with previously treated
metastatic colorectal cancer received LONSURF as a single agent at a dose
of 35 mg/m2/dose administered twice daily on Days 1 through 5 and 
Days 8 through 12 of each 28-day cycle. The mean duration of LONSURF
therapy was 12.7 weeks.
The most common adverse drug reactions or laboratory abnormalities (all
Grades and greater than or equal to 10% in incidence) in patients treated
with LONSURF at a rate that exceeds the rate in patients receiving placebo
were anemia, neutropenia, asthenia/fatigue, nausea, thrombocytopenia,
decreased appetite, diarrhea, vomiting, abdominal pain, and pyrexia.
In Study 1, 3.6% of patients discontinued LONSURF for an adverse event
and 13.7% of patients required a dose reduction. The most common
adverse reactions leading to dose reduction were neutropenia, anemia,
febrile neutropenia, fatigue, and diarrhea.

Table 1   Per Patient Incidence of Adverse Drug Reactions (≥5%) in Study 1
Occurring More Commonly (>2%) than in Patients Receiving Placebo.

LONSURF Placebo
Adverse Reactions (N=533) (N=265)

All Grades Grades 3-4* All Grades Grades 3-4*
Gastrointestinal disorders
Nausea 48% 2% 24% 1%
Diarrhea 32% 3% 12% <1%
Vomiting 28% 2% 14% <1%
Abdominal pain 21% 2% 18% 4%
Stomatitis 8% <1% 6% 0%
General disorders and administration site conditions
Asthenia/fatigue 52% 7% 35% 9%
Pyrexia 19% 1% 14% <1%
Metabolism and nutrition disorders
Decreased appetite 39% 4% 29% 5%
Nervous system disorders
Dysgeusia 7% 0% 2% 0%
Skin and subcutaneous tissue disorders
Alopecia 7% 0% 1% 0%

*No Grade 4 definition for nausea, abdominal pain, or fatigue in National Cancer Institute Common 
Terminology Criteria for Adverse Events (NCI CTCAE), version 4.03.

Table 2   Laboratory Test Abnormalities 
LONSURF Placebo
(N=533*) (N=265*)

Laboratory Parameter Grade† Grade†

All 3 4 All 3 4
% % % % % %

Blood and lymphatic system disorders
Anemia‡ 77 18 N/A# 33 3 N/A
Neutropenia 67 27 11 1 0 0
Thrombocytopenia 42 5 1 8 <1 <1

*% based on number of patients with post-baseline samples, which may be less than 533 (LONSURF)
or 265 (placebo)

† Common Terminology Criteria for Adverse Events (CTCAE), v4.03
‡ Anemia: No Grade 4 definition for these laboratory parameters in CTCAE, v4.03
# One Grade 4 anemia adverse reaction based on clinical criteria was reported

In Study 1, infections occurred more frequently in LONSURF-treated patients
(27%) compared to those receiving placebo (15%). The most commonly
reported infections which occurred more frequently in LONSURF-treated
patients were nasopharyngitis (4% versus 2%), and urinary tract infections
(4% versus 2%).
In Study 1, pulmonary emboli occurred more frequently in LONSURF-
treatment patients (2%) compared to no patients on placebo.
Additional Clinical Experience
Interstitial lung disease was reported in fifteen (0.2%) patients, three 
of which were fatal, among approximately 7,000 patients exposed to 
LONSURF in clinical studies and clinical practice settings in Asia.

  7  DRUG INTERACTIONS
No pharmacokinetic drug-drug interaction studies have been conducted
with LONSURF. 

  8  USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on animal data and its mechanism of action, LONSURF can cause
fetal harm. LONSURF caused embryo-fetal lethality and embryo-fetal tox-
icity in pregnant rats when given during gestation at doses resulting in
exposures lower than or similar to exposures at the recommended dose
in humans. [see Data] There are no available data on LONSURF exposure
in pregnant women. Advise pregnant women of the potential risk to a fetus.
In the U.S. general population, the estimated background risk of major
birth defects and miscarriage in clinically recognized pregnancies is 2-4%
and 15-20%, respectively.

Indication 
LONSURF is indicated for the treatment of patients with  
metastatic colorectal cancer who have been previously  
treated with fluoropyrimidine-, oxaliplatin- and  
irinotecan-based chemotherapy, an anti-VEGF biological 
therapy, and if RAS wild type, an anti-EGFR therapy.  

Important Safety Information 

WARNINGS AND PRECAUTIONS 
Severe Myelosuppression: In Study 1, LONSURF caused 
severe and life-threatening myelosuppression (Grade 3-4) 
consisting of anemia (18%), neutropenia (38%), thrombo-
cytopenia (5%), and febrile neutropenia (3.8%). One patient 
(0.2%) died due to neutropenic infection. In Study 1, 9.4% 
of LONSURF-treated patients received granulocyte-colony 
stimulating factors. 
Obtain complete blood counts prior to and on day 15 of each 
cycle of LONSURF and more frequently as clinically indicated. 
Withhold LONSURF for febrile neutropenia, Grade 4  
neutropenia, or platelets less than 50,000/mm3. Upon  
recovery, resume LONSURF at a reduced dose.
Embryo-Fetal Toxicity: LONSURF can cause fetal harm 
when administered to a pregnant woman. Advise pregnant 
women of the potential risk to the fetus. Advise females of 
reproductive potential to use effective contraception during 
treatment with LONSURF. 

USE IN SPECIFIC POPULATIONS 
Lactation: It is not known whether LONSURF or its  
metabolites are present in human milk. There are no data 
to assess the effects of LONSURF or its metabolites on the 
breast-fed infant or the effects on milk production. Because 
of the potential for serious adverse reactions in breast-fed 
infants, advise women not to breast-feed during treatment 
with LONSURF and for 1 day following the final dose. 

Male Contraception: Advise males with female partners of 
reproductive potential to use condoms during treatment with 
LONSURF and for at least 3 months after the final dose. 
Geriatric Use: Grade 3 or 4 neutropenia and thrombocytopenia 
and Grade 3 anemia occurred more commonly in patients  
65 years or older who received LONSURF.  
Renal Impairment: Patients with moderate renal impairment 
may require dose modifications for increased toxicity. No  
patients with severe renal impairment were enrolled in Study 1.
Hepatic Impairment: Patients with moderate or severe 
hepatic impairment were not enrolled in Study 1.

ADVERSE REACTIONS 
Most Common Adverse Drug Reactions in Patients 
Treated With LONSURF (≥5%): The most common adverse 
drug reactions in LONSURF-treated patients vs placebo- 
treated patients with refractory mCRC, respectively, were 
asthenia/fatigue (52% vs 35%), nausea (48% vs 24%), 
decreased appetite (39% vs 29%), diarrhea (32% vs 12%), 
vomiting (28% vs 14%), abdominal pain (21% vs 18%),  
pyrexia (19% vs 14%), stomatitis (8% vs 6%), dysgeusia  
(7% vs 2%), and alopecia (7% vs 1%). 
Additional Important Adverse Drug Reactions: The  
following occurred more frequently in LONSURF-treated  
patients compared to placebo: infections (27% vs 15%)  
and pulmonary emboli (2% vs 0%). 
Interstitial lung disease (0.2%), including fatalities, has  
been reported in clinical studies and clinical practice settings 
in Asia.
Laboratory Test Abnormalities in Patients Treated  
With LONSURF: Laboratory test abnormalities in  
LONSURF-treated patients vs placebo-treated patients  
with refractory mCRC, respectively, were anemia (77% vs 
33%), neutropenia (67% vs 1%), and thrombocytopenia  
(42% vs 8%). 

Please see brief summary of Prescribing Information on the following pages. 

Learn more at LONSURFhcp.com

LONSURF is a registered trademark of Taiho Pharmaceutical Co., Ltd. used  
under license by Taiho Oncology, Inc.
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Data
Animal Data
Trifluridine/tipiracil was administered orally once daily to female rats during
organogenesis at dose levels of 15, 50, and 150 mg/kg [trifluridine (FTD)
equivalent]. Decreased fetal weight was observed at FTD doses greater
than or equal to 50 mg/kg (approximately 0.33 times the exposure at the
clinical dose of 35 mg/m2 twice daily). At the FTD dose of 150 mg/kg
(approximately 0.92 times the FTD exposure at the clinical dose of 
35 mg/m2 twice daily) embryolethality and structural anomalies (kinked
tail, cleft palate, ectrodactyly, anasarca, alterations in great vessels, and
skeletal anomalies) were observed.
8.2 Lactation
Risk Summary
It is not known whether LONSURF or its metabolites are present in human
milk. In nursing rats, trifluridine and tipiracil or their metabolites were present
in breast milk. There are no data to assess the effects of LONSURF or its
metabolites on the breastfed infant or the effects on milk production.
Because of the potential for serious adverse reactions in breastfeeding
infants, advise women not to breastfeed during treatment with LONSURF
and for one day following the final dose. 
Data
Radioactivity was excreted in the milk of nursing rats dosed with trifluridine/
tipiracil containing 14C-FTD or 14C-tipiracil (TPI). Levels of FTD-derived
radioactivity were as high as approximately 50% of the exposure in maternal
plasma an hour after dosing with trifluridine/tipiracil and were approxi-
mately the same as those in maternal plasma for up to 12 hours following
dosing. Exposure to TPI-derived radioactivity was higher in milk than in
maternal plasma beginning 2 hours after dosing and continuing for at least
12 hours following administration of trifuridine/tipiracil.
8.3 Females and Males of Reproductive Potential
Contraception
Females
LONSURF can cause fetal harm when administered to a pregnant woman.
[see Use in Specific Populations (8.1)]
Advise females of reproductive potential to use effective contraception 
during treatment. 
Males
Because of the potential for genotoxicity, advise males with female partners
of reproductive potential to use condoms during treatment with LONSURF
and for at least 3 months after the final dose. [see Nonclinical Toxicology
(13.1) in the full Prescribing Information]
8.4 Pediatric Use
Safety and effectiveness of LONSURF in pediatric patients have not been
established.
Animal Data
Dental toxicity including whitening, breakage, and malocclusion (degen-
eration and disarrangement in the ameloblasts, papillary layer cells and
odontoblasts) were observed in rats treated with trifluridine/tipiracil at
doses greater than or equal to 50 mg/kg (approximately 0.33 times the
exposure at the clinical dose of 35 mg/m2 twice daily). 
8.5 Geriatric Use
In Study 1, 533 patients received LONSURF; 44% were 65 years of age or
over, while 7% were 75 and over. No overall differences in effectiveness
were observed in patients 65 or older versus younger patients, and no
adjustment is recommended for the starting dose of LONSURF based on
age. 
Patients 65 years of age or older who received LONSURF had a higher 
incidence of the following compared to patients younger than 65 years:
Grade 3 or 4 neutropenia (48% vs 30%), Grade 3 anemia (26% vs 12%),
and Grade 3 or 4 thrombocytopenia (9% vs 2%).
8.6 Hepatic Impairment
No dedicated clinical studies have been conducted to evaluate the effect
of hepatic impairment on the pharmacokinetics of LONSURF. No dose
adjustment is recommended for patients with mild hepatic impairment
(total bilirubin (TB) less than or equal to the upper limit of normal (ULN)
and AST greater than ULN or TB less than 1 to 1.5 times ULN and any
AST). Patients with moderate (TB greater than 1.5 to 3 times ULN and any
AST) or severe (TB greater than 3 times ULN and any AST) hepatic 
impairment were not enrolled in Study 1. [see Clinical Pharmacology
(12.3) in the full Prescribing Information]

8.7 Renal Impairment
No dedicated clinical studies have been conducted to evaluate the effect
of renal impairment on the pharmacokinetics of LONSURF. 
In Study 1, patients with moderate renal impairment (CLcr = 30 to 59 mL/min,
n= 47) had a higher incidence (difference of at least 5%) of ≥ Grade 3
adverse events, serious adverse events, and dose delays and reductions
compared to patients with normal renal function (CLcr ≥ 90 mL/min, 
n= 306) or patients with mild renal impairment (CLcr = 60 to 89 mL/min,
n= 178). 
No dose adjustment to the starting dose of LONSURF is recommended in
patients with mild or moderate renal impairment (CLcr of 30 to 89 mL/min);
however patients with moderate renal impairment may require dose 
modification for increased toxicity. No patients with severe renal impairment
(CLcr < 30 mL/min) were enrolled in Study 1. [see Clinical Pharmacology
(12.3) in the full Prescribing Information]
8.8 Ethnicity
There were no clinically meaningful differences in Study 1 between Western
and Asian subgroups with respect to overall incidence of adverse events
or ≥ Grade 3 adverse events in either the LONSURF or placebo groups. 

10  OVERDOSAGE
The highest dose of LONSURF administered in clinical studies was 
180 mg/m2 per day.
There is no known antidote for LONSURF overdosage. 

17  PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient 
Information).
Severe Myelosuppression:
Advise the patient to immediately contact their healthcare provider if they
experience signs or symptoms of infection and advise patients to keep all
appointments for blood tests. [see Warnings and Precautions (5.1)]
Gastrointestinal toxicity:
Advise patients to contact their healthcare provider for severe or persistent
nausea, vomiting, diarrhea, or abdominal pain. [see Adverse Reactions
(6.1)]
Administration Instructions:
Advise the patient that LONSURF is available in two strengths and they
may receive both strength tablets to provide the prescribed dose. Advise
the patient of the importance of reading prescription labels carefully and
taking the appropriate number of tablets.
Advise the patient to take LONSURF within 1 hour after eating their morning
and evening meals. [see Dosage and Administration (2.1) in the full 
Prescribing Information]
Advise the patient that anyone else who handles their medication should
wear gloves. [see References (15) in the full Prescribing Information]
Embryo-Fetal Toxicity:
Advise pregnant women of the potential risk to the fetus. Advise females
of reproductive potential to use effective contraception during treatment
with LONSURF. [see Warnings and Precautions (5.2) and Use in Specific
Populations (8.3)]
Lactation:
Advise women not to breastfeed during treatment with LONSURF and for
one day following the final dose. [see Use in Specific Populations (8.2)]

© TAIHO ONCOLOGY, INC. 09/2015 
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a new treatment produces significant reduction in cancer-
related symptoms. In the revised version of the framework, 
where we will continue to provide bonus points for symp-
tom palliation, we will also provide separate bonus points 
for improvement in quality of life. We have not specifically 
included other PROs in the framework at this point, largely 
because it’s still quite rare that those are actually captured or 
reported in clinical trial data. 

EBO: Can you speak to physician awareness on the  
existence of these value frameworks? What has been the 
feedback from providers and other stakeholders on the 
ASCO framework?
Schilsky: What we have so far is a “conceptual framework.” 
But what has been published is not really practical for use at the 
point of care. What we are planning to do later this year is to de-
velop a software application that incorporates all the elements 
of the Value Framework into an easy-to-use software that can be 
used on a laptop or a tablet at the point of care, where doctors 
can actually use it to engage patients in a conversation [around 
value]. Once we have that ready to go, we will push that out quite 
aggressively so it gains widespread adoption. 

EBO: ASCO’s CancerLinQ platform2 has promised to have a 
significant impact on the clinical decision-making process 
in oncology. Are there plans to weave the 2 tools together? 
Schilsky: I think these things will converge over time. One 
of the limitations of the Value Framework is that there is a lot 
of information that doctors and patients would like to know 
that is not actually available in the medical literature—there 
are significant evidence gaps—and we expect CancerLinQ to 
be able to fill in those evidence gaps. In particular, the limita-
tion that we have identified with the Value Framework is that 
it doesn’t allow doctors to discuss regimens that have not been 
directly compared to each other in a clinical trial. We hope that 
CancerLinQ data can be used for that purpose. 

EBO: Are there ethical considerations when oncologists 
participate in the cost/value discussion? Should oncolo-
gists be advocates of the societal cost of care?
Schilsky: Oncologists always want to do what is best for their 
patient. There’s always been concern about oncologists hav-
ing financial incentives for prescribing more expensive treat-
ments. But a lot of that is going away, considering many of the 
new cancer drugs are now given orally. Secondly, the way in 
which physician reimbursement is moving—with the recent 
Medicare proposal that changes how physicians will be reim-
bursed for infused drugs3—there will be substantial reduction 
in physician reimbursement. The entire field is now placing a 
much greater emphasis on quality and value as a basis of re-
imbursement. I think tools like the Value Framework will play 

an important role in helping guide doctors to make valuable 
clinical decisions.

We have received more than 400 comments during the pub-
lic comment period following the publication of our frame-
work, and they have helped refine some of the ways in which 
we assess clinical benefit and toxicity in the framework. We’ll 
be publishing those soon. This will also contribute to the soft-
ware application that we plan to build and release later on this 
year. Once the software is in the hands of treating physicians, 
it will give us a more realistic picture of how useful it turns 
out to be. The framework is intended to be a moving document 
that’ll need to be modified with time, and the Net Health Ben-
efit score will be continuously reassessed with respect to its 
value, because value can change with different scenarios. We 
recognize that value assessment is not static, and it’s some-
thing that we will continuously monitor. EBO
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(continued from page 16) “What we are planning to do 
later this year is to develop a software 
application that incorporates all the 
elements of the Value Framework into 
an easy-to-use software that can be 
used on a laptop or a tablet at the 
point of care.”

–Richard Schilsky, MD, FACP, FASCO
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Richard Schilsky, MD, FACP, FASCO
Chief Medical Officer
American Society of Clinical Oncology
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Abstract

The proliferation of high-cost cancer therapies has 
prompted efforts to quantify their value to health-

care stakeholders and society. The inherent challenge in 
achieving this goal is that each stakeholder holds differ-
ing perspectives of value. Calculators that have emerged 
to measure the value of cancer therapies reflect the in-
terests of their developers and vary substantially in their 
intention, format, and usability. Input from each stake-
holder is critical to construct a tool that has applicability 
to individuals, populations, and the healthcare system.

Background
In today’s healthcare delivery and reimbursement en-
vironment, the focus has shifted from volume to value. 
Purchasers and payers now compel providers and phar-
maceutical manufacturers to demonstrate the value of 
services and products through metrics that can be mea-
sured. In theory, the provision of value-based care also 
improves the patient experience through higher quality 
and satisfaction.

The shift to value-based care has been rapid in high-
cost specialties where clearly established care protocols 

AJMC® Peer Exchange 
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can result in predictable outcomes, such as cardiology and 
orthopedics. In oncology, where personalized treatment ap-
proaches are more common, the value-based paradigm has 
been slower to take root. Scientific advances in our under-
standing of cancer defy population-based approaches to care, 
which often form the foundation of value-based reimburse-
ment programs.

Our evolving recognition of cancer, as a complex gallery 
of molecularly driven diseases, has led to the development 
of niche drugs, often costing $100,000 or more per year of 
treatment.1 Escalating drug costs have prompted several in-
dividuals and organizations to develop tools or, “calculators,” 
intended to pinpoint the value of new drug therapies. To date, 
4 value calculators have been developed for public dissemi-
nation of information, and more are likely to emerge.

In March 2016, The American Journal of Managed Care 
assembled an expert panel representing payers, providers, 
pharmaceutical companies, and patients to discuss meaning-
ful considerations for building a value calculator. The group 
examined the strengths and weaknesses of existing calcula-
tors and reached consensus on additional considerations that 
are relevant across stakeholder groups. 

The panel was moderated by Bruce A. Feinberg, DO, vice 
president and chief medical officer, Cardinal Health Specialty 
Solutions. Experts who lent their opinions to the discussion 
included Alan Balch, PhD, chief executive officer, Patient Ad-
vocate Foundation; James C. Gilroy, senior director, Market Ac-
cess, Eli Lilly & Co; Ira Klein, MD, MBA, FACP, senior director, 
Quality, Strategic Customer Group, Janssen Pharmaceutical 
Companies of Johnson & Johnson; Michael A. Kolodziej, MD, 
national medical director, Oncology Solutions, Aetna; and Ted 
Okon, MBA, executive director, Community Oncology Alliance.

Definitions of Value
The need to define value in healthcare stems from the steady 
growth of healthcare consumption. Following the enactment of 
Medicare, Pauly predicted that a health insurance setup that 
reduces the price of healthcare to consumers, but not the cost 
of producing healthcare, would result in excess consumption 
and a loss of economic prosperity.2 Since then, health spend-
ing, as a share of Gross Domestic Product, has increased from 
6.2% to 17.5%.3

Government actions that limit healthcare demand would be 
politically unpalatable, so payers have moved to control the 
supply side. Evidence—or a lack of it—to support a healthcare 
intervention, validates controls on supply. The growth of the 
evidence base for cancer therapies has enabled the develop-
ment of empirical tools for measuring their value. Despite the 
limitations inherent in the new value calculators, their effort 
to bring rigor to the assessment of novel therapies is a positive 

development, especially in light of the fast-growing array of 
choices to treat cancer.

Existing value calculators tend to be grounded in the devel-
oper’s interpretation of value. In developing a value calculator 
that considers the needs and objectives of all stakeholders, a 
useful starting point is to begin with an equation for value and 
examine stakeholder perspectives that define it.

By definition, value-based care incorporates cost into clini-
cal decision making. In the context of healthcare, then, value 
can be expressed as an equation4:

 Value = Outcomes/Cost

This seemingly simple idea becomes more complex when 
one considers what constitutes outcomes and cost. Porter noted 
that outcomes are “inherently condition-specific and…no sin-
gle outcome captures the results of care.” Cost, he said, refers 
to the total cost for a full cycle of care, and that “to reduce cost, 
the best approach is often to spend more on some services and 
reduce the need for others.”4

The relevance of outcomes also differs among stakehold-
ers, and even within a single stakeholder group. Payers, for 
instance, would welcome an outcome which measures the to-
tal cost of care affected by a therapeutic regimen. Patients may 
prefer a continuum of outcomes ranging from cure to amelio-
ration of disease to assurance that they will be able to resume 
normal activities.

Understanding which of these outcomes is attainable is 
critical for a patient to determine the value of the available 
treatment options. For a variety of reasons— fragmentation 
within healthcare, reimbursement that discourages providers 
from taking the time to explain options, or the lack of price 
transparency associated with first-dollar coverage, to name 
a few—patients historically have been shielded from intelli-
gence they need to discern treatment options that match their 
preferences. As cancer treatments become more specialized, 
patients will need tools to help them decide which outcomes 
are important to them. This becomes even more important as 
changing benefit designs increasingly shift costs to patients.

If defining the numerator (outcomes) seems complex, then 
defining the denominator (cost) is equally challenging. Exist-
ing calculators, for measuring the value of a drug, consider its 
cost in isolation outside of the larger context of total cost of 
care for an episode. As such, a calculator may not necessar-
ily be useful for determining the intervention’s true value (see 
sidebar on page 29).

For patients, costs are both absolute and relative. A patient’s 
benefit design, for instance, defines his absolute out-of-pocket 
cost for an intervention. The patient’s willingness to pay, how-
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FIGURE 1.  MSKCC’s Interactive DrugAbacus

US Medicare Monthly Drug Prices at Launch (2014 dollars)
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In the top panel, each drug’s average wholesale price is represented by the gray points. Its “Abacus price” is represented by the green and red points, which rise or fall, as 
the user adjusts the inputs below. 

Drug Abacus, copyright 2016, Memorial Sloan Kettering Cancer Center.

ever, depends on how that cost affects his ability to afford as-
pects of everyday life, such as utilities, rent, or transportation. 
The availability of co-payment assistance for physician visits, 
hospital bills, and the drug itself also factor into willingness 
to pay. This series of tradeoffs is unique to each patient and 
contributes to his judgment about the “worth” of a drug’s cost.

Perspectives on Value
As perspectives on cost differ from one stakeholder to the 
next, so do perceptions of value. Let us consider how each 
stakeholder formulates value judgments.

Oncologists. To an oncologist, the cost half of the value equa-
tion is simple: does the patient believe he can afford a particu-

lar treatment? Whether the patient can accept the economic 
burden of a particular therapy is a decision that only the pa-
tient can make. Many oncology practices have financial coun-
selors on staff to help guide the patient, but in the end, the 
choice is up to the patient.

The outcomes half of the equation is more complicated. In 
treating patients, oncologists think about several types of out-
comes, primarily:

•  Survival: is there a chance for a cure?
•  Endpoints: given the patient’s cancer type and stage, how 

important are response rates or progression-free survival 
(PFS)?

•  Toxicity: what level of fatigue can a patient live with? How 
will neuropathy affect the patient’s life or livelihood?
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TABLE 1.  Analysis of the DrugAbacus

Memorial Sloan Kettering Cancer Center DrugAbacus

Strengths Weaknesses

•  Allows for comparison of drug 
prices

•  “Value” can be personalized 
based on the relative significance 
of each input to the user

•  May facilitate a dialogue between 
industry and payers

•  Difficult to understand how 
to use

•  Not useful for clinical practice 
or for facilitating shared deci-
sion making

•  Value in the healthcare 
economy is unclear

Payers. Payers may view value through 2 lenses: population-
based care and personalized medicine. 

At the population level, value-based insurance design can 
be implemented for some high-prevalence conditions that 
have,

•  clear, evidence-based protocols for care 
•  the potential for high costs when those protocols are 

breached. 
Making beta blockers accessible to patients who have 

had a heart attack, for instance, is an evidence-based, low-
cost investment whose value is reflected in the potential for 
avoidance of readmission or a recurrent cardiac event. Sim-
ilar value judgments can be made about the accessibility 
of treatments for people with type 2 diabetes to help them 
avoid complications, or to people with asthma to prevent ex-
acerbations.

For low-incidence, high-cost diseases in which a small 
minority of the population incurs a disproportionate share 
of costs, decisions about value are more frequently made 
on an individual basis. Sometimes, the value judgment lies 
neither with the patient nor the payer, but with the provider 
group if the group is obligated to follow clinical pathways or 
has taken on financial risk.

Pharmaceutical companies. For brand manufacturers, value 
lies in true innovation. Is a drug first in its class? Does it 
represent a breakthrough over existing therapies? Even 
drugs that are not first-in-class may demonstrate value if it 
can be shown how some populations respond to the product 
relative to other drugs in its class.

Manufacturers measure the value of new products using 
FDA-specified endpoints for efficacy and safety. As more 
specialized therapies are developed, however, some of those 
endpoints, such as overall survival (OS), PFS, or time to pro-
gression, may not capture the true value of the drug, espe-
cially for subpopulations of so-called, super responders.

The industry’s ability to communicate value for a product 
is further complicated by the fact that its true value may not 
be fully understood at launch. Determining the value of a 
drug is a dynamic process that takes into account real-world 
experience, though the industry is limited to marketing ef-
ficacy on the basis of clinical trial data.

Patients. Patients often perceive value in terms of what they 
want from their care. Is the patient, for instance, most con-
cerned about making it to her child’s wedding? Controlling 
nausea? The patient’s treatment goals can lead to a discus-
sion with her oncologist about outcomes, such as PFS or 
side-effect profiles, that are most meaningful to the patient.

On the cost side of the equation, a drug’s cost is part of 
the larger milieu of treatment-related expenses. Consider-

ing the patient’s individual treatment goals and the overall 
expense of treating her cancer, the cost of the drug itself 
may become less relevant as a focal point.

Tools for Measuring Value
In recent years, 4 organizations have released calculators, 
and other tools, for assessing the value of high-cost specialty 
drugs. The first, launched 3 years ago, was Memorial Sloan-
Kettering Cancer Center’s (MSKCC), DrugAbacus. In 2015, 
the American Society of Clinical Oncology (ASCO) released 
its Value Framework, which was followed by the rollout of 
the National Comprehensive Cancer Network’s (NCCN), Evi-
dence Blocks. This year, the Institute for Clinical and Eco-
nomic Review (ICER) began to assess the value of individual 
drugs through evidence reports.

Each of these tools has substantial differences. These tools 
are summarized here, along with the expert panel’s analysis 
of their strengths and weaknesses.

DrugAbacus. Developed by Peter Bach, MD, director of the 
Center for Health Policy and Outcomes, at MSKCC, DrugA-
bacus is an online tool that prompts users to make their own 
judgment about whether the cost of a drug is in line with its 
value.

The DrugAbacus begins with a fixed dollar value for effica-
cy, then allows the user to adjust that value up or down on the 
basis of 6 inputs (Figure 1). The user can adjust the impor-
tance of each input, in essence assigning a value to each of 
the 6 components. The resulting price, or “Abacus price,” can 
be compared to the drug’s average wholesale price at launch.5

The Abacus’s baseline price for efficacy and the magnitude 
of the variable inputs are based on data supplied by the man-
ufacturer to the FDA. Strengths and weaknesses of the model 
are summarized in Table 1.

ASCO Value Framework. In August 2015, ASCO’s Value in Can-
cer Care Task Force released a framework for comparing the 
relative clinical benefit, toxicity, and cost of a treatment.6
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FIGURE 2. ASCO’s Value Framework Worksheet

Clinicians use package labeling to score a net health benefit (NHB) for a drug. The components that make up the NHB are weighted. The NHB score is then presented, 
side by side, with a price component. 

ASCO Value Framework worksheet, copyright 2015, American Society of Clinical Oncology.

In the first step of this 2-step tool, the user calculates a net 
health benefit (NHB) score for a drug based on its clinical 
benefit and toxicity. This calculation awards points for lev-
els of improvement in either median OS or PFS, as shown on 
product labeling. If neither endpoint is available, response 
rate may be used. Points are subtracted or added for the pres-
ence or lack of grade 3 to 5 toxicities (Figure 2).

Next, the regimen’s drug acquisition cost and patient’s out-
of-pocket costs are listed separately. The framework intention-
ally does not incorporate costs into the net value of the drug; 
rather, costs are to be juxtaposed against the NHB. This allows 
the user to look at both to reach a conclusion about value. 

Two versions of the framework exist: 1 for advanced can-
cer, and 1 for potentially curative disease, in recognition of 
clinical concerns unique to each. Strengths and weaknesses 
of the model are summarized in Table 2.

NCCN Evidence Blocks. NCCN began publishing NCCN Guide-
lines with Evidence Blocks in October 2015, beginning with 
chronic myelogenous leukemia and multiple myeloma. Through-
out 2016, NCCN will add evidence blocks to the updated guide-
lines for major cancer types. By the end of 2017, NCCN’s entire 
library of guidelines will incorporate evidence blocks.7

The blocks represent 5 key components of value for specif-
ic therapeutic regimens (Figure 3). A rating of 1 (lowest) to 5 
(highest) is assigned to blocks for efficacy (E), safety (S), and the 
quality (Q) and consistency (C) of evidence, providing a visual 
representation of existing criteria for NCCN recommendations. 

A 5th block, a measure of “affordability,” is based on NCCN 
Guidelines panel members’ knowledge of overall costs of the 
regimen—1 represents “very expensive”, and 5 represents 
“very inexpensive.” Strengths and weaknesses of the model 
are summarized in Table 3.
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TABLE 2.  Analysis of the ASCO Value Framework

American Society of Clinical Oncology Value Framework

Strengths Weaknesses

•  Transparent, and demonstrates 
scientific rigor; peer-reviewed 
manuscript details its methodology 

•  Inputs may motivate oncologists 
to carefully consider treatment 
regimens 

•  May facilitate physician-patient 
discussions about shared decision 
making

•  Version for palliative care rec-
ognizes unique clinical consid-
erations

•  Unwieldy; not practical for 
everyday clinical use

•  NHBs are based on clinical 
trial data; cannot be used to 
compare drugs that were not 
compared in clinical trials

•  Does not account for real-
world experience 

•  An app that crunches these 
data, especially for an EHR, 
may be more useful in every-
day practice

ASCO indicates American Society of Clinical Oncology; EHR, electronic health 
record; NHB, net health benefit.

FIGURE 3. NCCN Evidence Blocks

Efficacy (E), safety (S), and the quality (Q) and consistency (C) of evidence for 
a regimen, along with affordability (A) are ranked on a score of 1 (lowest) to 5 
(highest). 

NCCN Evidence Blocks are a trademark of the National Comprehensive Cancer 
Network.
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Institute for Clinical and Economic Review Evidence Reports. 
ICER generates evidence reports for newly approved drugs 
and procedures that have the potential for a significant impact 
on patient care and health system budgets.8 The development 
of a report on a new drug therapy is modeled on the Medicare 
Payment Advisory Commission process of producing a staff 
report, making it public, holding a meeting for comment, and 
taking a final panel vote. Final reports are made available soon 
after FDA approval.9

Each report includes a comparative effectiveness analysis, a 
cost-effectiveness analysis, and potential budget impact. After 
analyzing the evidence, reviewers use a scale of low, interme-
diate, or high to rate both the clinical value of a therapy rela-
tive to a benchmark (such as standard of care) and its value to 
the healthcare system. 

If a drug’s cost per additional quality-adjusted life year, com-
monly referred to as QALY, exceeds thresholds for cost-effec-
tiveness, ICER suggests a price at which the drug would add 
value to the system (Figure 4). Strengths and weaknesses of 
the model are summarized in Table 4.

ICER computes a QALY for a drug and recommends a re-
duction of its average wholesale price if the QALY exceeds 
$100,000 or $150,000. In the case of this product, ICER rec-
ommended a strong price reduction when it estimated the 
drug’s long-term cost effectiveness at $386,000 per QALY.

Discussion
Determining the value of a pharmaceutical product is a 
daunting task because of stakeholder variations in percep-
tion of value. Any single model for measuring value that does 
not involve the participation of all stakeholders is likely to 
have inherent limitations. 

Those who develop value-measurement tools should make 
the rationale for the endeavor clear from the outset. Is the 
intent of the tool to facilitate a conversation about shared de-
cision making? Is it to develop numeric cutoffs for access to 
a drug? Is it to promote public policy? No tool will be per-
fect, but calculators that advance the value conversation in a 
meaningful way for all stakeholders provide a good starting 
point for definitive action. 

Two of the calculators reviewed here may drive conversa-
tions between physicians and patients about choice of therapy. 
Porter’s concept of creating shared value is realized through 
shared decision making rooted in patient preferences.10 A 
regimen that is complicated or toxic, for instance, may pres-
ent the potential for adherence issues, enabling discussion 
about choices that may be more effective—not to mention cost 
effective through better adherence or avoidance of complica-
tions. Affordability concerns may lead the patient toward co-
payment assistance programs that foster access to therapies 
best suited to the patient’s clinical circumstances.

Affordability is subjective, relative, and complicated. It takes 
into account a patient’s income and financial reserves, benefit 
design, whether the patient is a Medicare or commercial benefi-
ciary, site of care, the drug’s acquisition cost to the site of care, 
and, importantly, the total cost of care. Thus, drug cost alone 
is not an adequate determinant of value. Calculators that focus 
specifically on drug costs do not capture most of the factors that 
patients identify as their primary sources of financial duress.

Two other tools reviewed here appear to be aimed at payers 
and policy makers. These tools attempt to address issues re-
lated to drug pricing and society’s responsibility to use health-
care resources wisely. However, the inclusiveness of inputs 
and their relevance to some stakeholders is subject to debate. 
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TABLE 3.  Analysis of the NCCN Evidence Blocks

National Comprehensive Cancer Network Evidence Blocks

Strengths Weaknesses

•  Easy-to-grasp visual representa-
tion of a drug’s clinical value 
“story”

•  Leverages NCCN’s library of 
evidence

•  Intended to drive conversations 
between clinicians and patients

•  Evidence and methodology for 
affordability block lacks the 
rigor of the clinical evidence 
blocks

•  Affordability assessment takes 
a societal point of view; not 
applicable at the individual level

•  Affordability does not account 
for specific benefit design

TABLE 4.  Analysis of ICER’s Evidence Reports

Institute for Clinical and Economic Review Evidence Reports

Strengths Weaknesses

•  Comprehensive process includes 
comparative effectiveness analy-
ses for high-cost treatments

•  Pharmacoeconomic and budget 
impact analyses included

•  Likely to facilitate conversations 
about value-based pricing be-
tween manufacturers and payers

•  Not a decision-making tool for 
patients or clinicians

•  Does not frame information 
in patient- or provider-friendly 
terms (eg, QALY)

•  UK NICE-style assessment 
suggests access cutoffs, which 
may not be palatable in US 
society

NICE indicates National Institute for Health and Care Excellence; 
QALY, quality-adjusted life year.

FIGURE 4.  ICER’s Evidence Reports

ICER’S Value-Based Price Benchmark

$7,787 to $12,116
•  This price range represents 63%-76% discount from the list price of 

$32,500.
•  No additional price reduction would be necessary to avoid a 

substantial threat to health system affordability.

ICER’s value-based price benchmark is comprised of two components: 
a range associated with the prices needed to achieve long-term cost-
effectiveness between $100,000-$150,000 per QALY; and, necessary, 
a lower price at which short-term potential budget impact does not 
threaten overall health system affordability.

Evidence reports and summaries copyright 2016, Institute for Clinical and 
Economic Review.

Cost-benefit analyses, for instance, can be useful but do not ac-
count for things that society and individuals value in ways that 
cannot always be monetized. 

Using the QALY to determine cutoff points for access intro-
duces a value construct used in the United Kingdom, where the 
National Institute for Health and Care Excellence integrates 
cost into coverage decisions. The approach may work for the 
blockbuster drug model, but its applicability to personalized 
medicine or niche populations, such as those whose cancer is 
driven by genetic mutations, is unclear.

In general, practicality is an important feature of any value 
calculator. ASCO may have moved in the right direction with 
its effort to tell a comprehensive story, but even ASCO ac-
knowledges its model is too complex for clinical application. 
NCCN’s Evidence Blocks are easier to understand—perhaps 
the closest thing we have seen to an app—but the subjectiv-
ity of affordability confounds the simplicity of the model. The 
complexities of the healthcare system make practicality and 
simplicity elusive, but stakeholders who develop value tools 
should not fear the complexities. While their initial model may 
not be perfect, it can be refined over time.

However useful they may be, current value calculator limi-
tations are, to some extent, a function of not having all of the 
right inputs. For instance, none of the models take into account 
site of service, which influences costs. None include patient-
reported outcomes, which is a legacy of the FDA’s drug-approv-
al process. Because all of the models are powered by clinical 
trial data, the information they provide may not be reflective of 
the patient in front of the clinician.

The FDA can do its part, modernizing clinical trial endpoints 
and providing a regulatory pathway that enables rapid access 
for subpopulations who respond well even as manufacturers 
continue to study the benefit to a broader population. Manu-
facturers, too, can help by collaborating with payers to track 
real-world experience and renew a product’s value proposition, 
which may change over time.

The current focus on value, as reflected in federal regulatory 
initiatives and payment reforms, is useful for fostering a shift 
away from fee-for-service. However, value-based initiatives, 
that exclude major stakeholder groups from their develop-
ment, may have an unintended consequence: the formation of 
value judgments based on institutional pressures and the cre-
ation of value-assessment tools that do not fully capture value. 
The input of all stakeholders is critical for constructing a tool 
that has applicability to individual stakeholders, populations, 
and the healthcare system. 

Conclusion
In thinking about value, it is not constructive to assume that 
stakeholders’ perceptions of value are adversarial, or that they 
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fall into an either/or paradigm. There are, in fact, commonali-
ties; both patients and payers think about costs, for instance, 
but in ways that are unique to their own ecosystems. The dif-
ferences are nuance. When the focus of defining value is ben-
efit to the patient—the ultimate recipient of care—agreement 
across stakeholders on how to move forward becomes easier.

We welcome how payment reform has stimulated conversa-
tions about value and opened the door to rethinking health-
care delivery and treatment. A common vision of what the 
healthcare system, as a whole, is trying to deliver, will help 
to align incentives in the development of formulas for deter-
mining value. Having all stakeholders at the table facilitate 
that conversation is critically important to creating a unified 
vision. A collaborative process using patient-centered care, as 
the organizing principle, provides a path forward. EBO

Are Drug-Based Value Calculators 
Relevant for Addressing Costs of Cancer?

In the context of total cancer treatment costs, drug therapy 
is a relatively small slice of the pie. Drugs account for 18% 
of total treatment costs in the Medicare population and 
20% in the commercial population.11 The vast majority of 
costs are attributable to inpatient admissions, outpatient 
services, and surgeries. 

Complex issues related to society, bureaucracy, and lack 
of political will are embedded in some of the costs of can-
cer care. First, there is end-of-life care, for one: the 6% of 
Medicare patients who die each year consume as much as 
30% of Medicare costs.12 Second, there are hidden costs: 
one drug manufacturer recently reported that its customers 
pay only 19% to 67% of list prices across its portfolio, but as 
many as 10 to 30 middlemen touch a drug before it gets to 
the patient, driving up costs to payers and patients.13 Third, 
there are entitlements: health technology assessments are 
unpopular because they mean someone has to say “no,” 
which is uncomfortable in American society. When the 
Patient-Centered Outcomes Research Institute (PCORI) was 
established, it was thought it would do cost-effectiveness 
(CE) research, but PCORI interpreted its mandate as being 
unable to fund CE analyses.14

These are difficult systemic issues, and in a world where 
politicians want quick fixes, the high cost of some specialty 
drugs has made them an easy political target. So-called 
value calculators provide a Consumer Reports-type device 
designed to reduce the likelihood of arbitrary decision 
making on the basis of cost alone, placing a drug’s cost in 
the context of total value. A calculator may not be perfect, 
but it has a place in advancing the discussion about value-
based care.

R E F E R E N C E S

1. Light DW, Kantarjian H. Market spiral pricing of cancer drugs. Cancer. 

2013;119(22):3900-3902. doi: 10.1002/cncr.28321.

2. Pauly MV. The economics of moral hazard: comment. Amer Economic 

Rev. 1968;53:531-537.

3. CMS website. National Health Expenditures: Aggregate and Per Capita 

Amounts, Annual Percent Change and Percent Distribution: Calendar 

Years 1960–2014. https://www.cms.gov/research-statistics-data-and-

systems/statistics-trends-and-reports/nationalhealthexpenddata/ 

nationalhealthaccountshistorical.html. Accessed April 20, 2016.

4. Porter ME. What is value in health care? N Engl J Med. 

2010;363(26):2477-2481. doi:10.1056/NEJMp1011024.

5. Evidence Based Drug Pricing Project. Memorial Sloan Kettering Cancer 

Center website. http://www.drugabacus.org. Accessed April 20, 2016.

6. Schnipper LE, Davidson NE, Wollins DS, et al; American Society of 

Clinical Oncology. American Society of Clinical Oncology statement on a 

conceptual framework to assess the value of cancer treatment options. J 

Clin Oncol. 2015;33(23):2563-2577. doi: 10.1200/JCO.2015.61.6706.

7. New NCCN guidelines include Evidence Blocks to illustrate value 

in breast, colon, kidney, and rectal cancers. J Nat Comp Canc Netw. 

2016;14:xxxiv-xl.

8. ICER launches new drug assessment program with $5.2 million award 

from the Laura and John Arnold Foundation [press release]. Houston, 

TX, and Boston, MA: Institute for Clinical and Economic Review; July 21, 

2015. http://icer-review.org/announcements/icer-ljaf-drug-assessment-

announcement. 

9. Wehrwein P. A conversation with Steven Pearson, MD. The value of 

drugs: it is not about the money! Manag Care. 2016;25(4):33-34.

10. Porter ME, Kramer MR. Creating shared value. Harvard Business 

Review. January-February 2011:63-77.

11. Fitch K, Pelizzari PM, Pyenson B. Cost drivers of cancer care: a retro-

spective analysis of Medicare and commercially insured population claim 

data 2004-2014. http://www.communityoncology.org/pdfs/Trends-in-

Cancer-Costs-White-Paper-FINAL-20160403.pdf. Published April 2016. 

Accessed April 25, 2016.

12. Emanuel EJ. Better, if not cheaper, care. The New York Times website. 

http://opinionator.blogs.nytimes.com/2013/01/03/better-if-not-cheap-

er-care/?_r=0.  Published January 3, 2013. Accessed April 25, 2016.

13. Lechleiter JC. An empty Obama-Clinton-Sanders plan on drug costs. 

The Wall Street Journal website. Published March 21, 2016. Accessed April 

25, 2016.

14. Schulte F. Is Obamacare’s research institute worth the billions? 

National Public Radio website. http://www.npr.org/sections/health-

shots/2015/08/04/428164731/is-obamacares-research-institute-

worth-the-billions. Published August 4, 2015. Accessed April 20, 2016. 



Date: 12/17/15   Customer Code: 035822-150617 Group 360 Job #: 745475
File Name: 035822-150617_745475_v1  Brand: DARZALEX™
Size: 7.875" x 10.75"        Colors: CMYK       Description: NOW APPROVED
Pub: Targeted Therapies in Oncology A Size Supplement (1/1/16 Issue)

 K          P      G75    M50    K75   Y50      GN    M25      B      C75    M75    K25      Y       C50      M       G25      C      Y75     K50    C25    G50    Y25       R

© Janssen Biotech, Inc. 2015            11/15            035822-150617 

NOW 
APPROVED

Please visit 
www.darzalex.com

B:11 in
B:8.125 in

T:10.75 in
T:7.875 in

S:10 in
S:7 in


