
Original Contribution

Oncologists’ Response to New Data Regarding the Use
of Epidermal Growth Factor Receptor Inhibitors in
Colorectal Cancer

By Efrat Dotan, MD, Tianyu Li, MS, Michael J. Hall, MD, Neal J. Meropol, MD, J. Robert Beck, MD,
and Yu-Ning Wong, MD, MSCE
Fox Chase Cancer Center, Philadelphia, PA; and University Hospitals Seidman Cancer Center, Case Comprehensive Cancer
Center, Case Western Reserve University, Cleveland, OH

Abstract
Purpose: Although initially approved for metastatic colorectal
cancer (mCRC) tumors with epidermal growth factor receptor
(EGFR) overexpression, the use of anti-EGFR antibodies is now
restricted to wild-type KRAS tumors. Little is known about pre-
scribers’ response to new clinical data, practice guidelines, and
US Food and Drug Administration (FDA) label change with regard
to the use of anti-EGFR antibodies in clinical practice.

Methods: Commercially insured patients with mCRC who received
second-line therapybetween2004and2010were identifiedbydusing
the LifeLink Health Plan Claims Database. We calculated the fraction of
patients receiving anti-EGFR antibody in 2-month intervals. �2 tests
were used to compare treatment rates at four time points: time 1: June
2008, ASCO presentation of clinical data; time 2: February 2009,
ASCO guidelines publication; time 3: August 2009, FDA label change;
time 4: April 2010 to 8 months after FDA label change.

Results: Five thousand eighty-nine patients received second-
line therapy; of these, 2,599 patients received an anti-EGFR an-
tibody. Median age was 60 years (range, 20 to 97), with 57%
male sex. The majority of patients (59.4%) received an anti-EGFR
antibody at time 1, with significant decrease at each of the sub-
sequent time points (time 2: 46.2% [P � .019]; time 3: 35.2%
[P � .001]; Time 4: 16.2% [P � .001]). Multivariable logistic
regression did not show any affect of age, sex, comorbidities, or
region of the country on this pattern.

Conclusions: The use of anti-EGFR antibodies for mCRC
decreased after the presentation of clinical trial data, ASCO
guidelines publication, and FDA label change. These data sug-
gest that oncologists respond rapidly to new evidence and
professional guidelines, and readily incorporate predictive bio-
markers into clinical practice.

Introduction
The treatment of metastatic colorectal cancer (mCRC) has
changed dramatically in the last two decades with introduction
of new targeted therapy, including two new inhibitors of the
epidermal growth factor receptor (EGFR). Cetuximab (Eli Lily,
Indianapolis, IN) was approved by the US Food and Drug
Administration (FDA) in 2004, followed by approval of pani-
tumumab (Amgen, Thousand Oaks, CA) in late 2006.1-3 The
initial approval of cetuximab was restricted to mCRC with
positive immunohistochemistry (IHC) staining for EGFR.
However, in March 2005, the selection of patients based on
IHC staining was brought into question, with evidence of re-
sponse to treatment among patients who did not fit the initial
criteria.4,5

In April 2006, Lievere et al6 published the first report iden-
tifying KRAS mutation status as a possible predictive marker of
response to cetuximab. These results were confirmed by larger
studies and subset analyses of phase III clinical trials with these
agents, resulting in temporary suspension of National Cancer
Institute–sponsored clinical trials using anti-EGFR agents.7-11

These data led to ASCO issuing a Provisional Clinical Opinion
in February 2009, recommending tumor KRAS mutation test-
ing for all patients with mCRC before therapy with anti-EGFR
antibodies, and avoiding therapy among those patients with

documented KRAS mutation12,13 in their tumor. The FDA la-
bels for panitumumab and cetuximab were changed in July
2009 to reflect this recommendation.

The adoption of evidence-based new therapies among on-
cologists has been studied in various disease sites. A recent study
of by Neugut et al14 showed rapid uptake of oxaliplatin, after its
approval in 2004, into adjuvant treatment regimens for node-
positive early-stage colon cancer, as well as for metastatic dis-
ease. A similar pattern was noted for the incorporation of
bevacizumab into treatment of patients with mCRC.14 These
trends have been reported in other diseases including breast
cancer, lung cancer, and prostate cancer.15-19 However, the de-
crease in use of approved drugs or interventions by oncologists
based on emerging evidence is less well studied. In this analysis,
we aimed to describe the patterns of anti-EGFR therapy use and
understand the impact of practice guidelines and changes to the
FDA label on the de-adoption of previously approved cancer
therapy.

Methods

Data Source
This retrospective study analyzed pharmaceutical insurance
claims contained in the LifeLink Health Plan Claims Database
(formerly the PharMetrics Patient-Centric Database), which
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contains data on 82.5 million lives. This database has been used
widely in studies evaluating health care economics in oncology
and other disciplines.20-22 This is an administrative claims da-
tabase, which encompasses medical and pharmacy claims from
various commercial health plans, including Medicare Managed
Care plans in four U.S. geographical regions. The claims data-
base contains details such as date of service, International Clas-
sification of Diseases Ninth Revisions, Clinical Modifications
(ICD-9-CM) codes, procedure codes, and national drug codes.
It does not include any tumor-related features such as stage or
histologic findings. De-identified data representing the national
commercially insured population were obtained through a li-
cense agreement.

Time Periods of Evaluation
We reviewed claims between the years 2004 and 2010 in order to
include the relevant events that resulted in recommendations to
change use of anti-EGFR antibodies. Within this timeline, the follow-
ing time points were used for the analysis: time 1: June 2008, ASCO
presentation of clinical data; time 2: February 2009, publication of
ASCO Provisional Clinical Opinion recommending KRAS testing;
time 3: August 2009, FDA drug label change; time 4: April 2010 to 8
months after FDA drug label change.

Patient Selection
Weidentifiedpatients18yearsofageorolderat theonsetofmetastatic
disease, with medical claims for the diagnosis of mCRC. Patients were
identifiedashavingCRCusing thediagnosis codesofmetastatic colon
or rectal cancer (ICD9 codes of 153.x or 154.x). Patients with anal
cancer (ICD 154.3) were excluded. We further identified patients
withadiagnosis ICD9codeofmetastaticdisease site (inorgans:197.0-
197.7 and 198.0-199.0; or lymph nodes: 196.0, 196.1, 196.3-196.5,
196.7-196.9). Healthcare Common Procedure Coding System
(HCPCS;Jcodes)wereused for identificationofdrugtherapy(J9055,
cetuximab; C9235 and J9303, panitumumab; J9206, irinotecan;
C9257, J9035, Q2024, S0116, bevacizumab; J9263, oxaliplatin;
J9190, fluorouracil therapy; J8520, J8521, capecitabine). We ex-
cluded adjuvant chemotherapy by including only claims submitted
after the first date of metastatic diagnosis code documentation. Co-
morbidityburdenwasassessedusingtheCharlsonComorbidityIndex
calculated from claims available up to 1 year before the onset of
mCRC.23 Geographic regions were defined by the database as East,
West, Midwest, and South.

Identification of Lines of Therapy
Because this claims database did not identify specific lines of
therapy, we developed an algorithm to identify treatment lines
based on the drugs used in each case. National patterns of care
studies found that anti-EGFR antibodies treatment was most
frequently used after progression in patients receiving combi-
nation chemotherapy with or without bevacizumab.24 There-
fore, we focused our analysis on patients who received second-
line therapy and beyond. Patients treated with anti-EGFR
agents (cetuximab or panitumumab) in the first-line setting
were excluded from the analysis. To identify a cohort of patients
who received second-line therapy or beyond, we defined first

line as any chemotherapy (fluorouracil, capecitabine, irinotecan
or oxaliplatin) given with or without bevacizumab after submis-
sion of a claim for mCRC. We subsequently defined the begin-
ning of second-line therapy by the initiation of a new
chemotherapy agent (irinotecan or oxaliplatin) after first-line
therapy, with or without anti-EGFR agent. For patients treated
with fluorouracil and bevacizumab in the first-line setting, sec-
ond-line therapy was defined as the first day of treatment with
irinotecan, oxaliplatin, and/or an anti-EGFR agent. We exam-
ined patients based on when they began second line therapy,
grouping the cohort into in 2-month time intervals.

Statistical Analyses
Categorical variables were tabulated, and means were calculated
for continuous variables. The patients’ characteristics were
summarized on the basis of whether they received anti-EGFR
directed therapy. �2 test (for categorical variables) and Wilco-
xon’s test (for continuous variables) were used to compare the
groups in the univariable analysis. As for the multivariable anal-
ysis (MVA), we used multiple logistic regression models to de-
scribe the use of anti-EGFR agent over time, controlling for
covariates such as age, sex, region, and comorbidity score. All
analyses were done using SAS 9.2. A P value of less than .05 was
considered statistically significant.

Analysis
Because the goal of our study was to measure the use of anti-
EGFR therapy at any point beyond first-line therapy, our pri-
mary analysis evaluated the percentage of patients who received
anti-EGFR antibody at any point beyond the date of initiation
of second-line therapy. The following equation was used:
[number of patients starting anti-EGFR therapy in second-line
or beyond] � [number of patients starting second-line therapy
in a given 2 month period]. We estimated the percentage of
patients treated with anti-EGFR agent at each time point as
defined above. �2 tests were used to compare the percentages
between the four time points. We then performed multivariable
logistic regression on our primary analysis to determine if pa-
tient characteristics were predictive of use of anti-EGFR di-
rected therapy. In these models, treatment with EGFR-directed
therapy was the outcome of interest, and time period of treat-
ment, sex, age, comorbidity scores, and geographic region were
the independent variables. SAS 9.2 was used for all analyses. A
P value of less than .05 was considered statistically significant.

For further confirmation of the identified trends, we con-
ducted a secondary analysis examining the use of anti-EGFR
therapy at any point before the patient’s last claim. We calcu-
lated the percentage of patients who received an anti-EGFR
antibody in the second-line setting or beyond among patients
who had their last claim submitted in a given 2-month interval.
The following equation was used: [number of patients treated
with an anti-EGFR agent in second line or beyond] � [number
of patients having their last claim filed in a given 2-month period].
Similar to our primary analysis, �2 tests were used to compare the
percentages between the predefined four time points.

De-adoption of Anti-EGFR Agents in mCRCDe-adoption of Anti-EGFR Agents in mCRC

SEPTEMBER 2014 • jop.ascopubs.org 309Copyright © 2014 by American Society of Clinical Oncology



Results

Baseline Characteristics of Analysis Group
One hundred seventy thousand nine hundred ninety-eight pa-
tients were diagnosed with colorectal cancer, of whom 44,271
had documentation of mCRC. Five thousand eighty-nine pa-
tients received second-line therapy, of whom 2,599 received an
anti-EGFR antibody. The median number of claims for this
population was 979 (range, 10 to 6,872), and the median
length of time from first claim for mCRC to last was 20.6
months (range, 0 to 89.7 months). Patients’ characteristics are
summarized in Table 1. The median age was 60 years (range, 20

to 97 years), 57% were male, and more than half presented with
a comorbidity score of 0 to 1. Patients treated with anti-EGFR
agent were slightly younger than those who did not receive this
therapy (59 v 60 years; P � .003). These patients also more
commonly presented with a comorbidity index of 0 (P � .009).
There was no significant difference in regional representation in
our cohort of patients.

The most frequently used drugs in the first-line setting were
fluorouracil, oxaliplatin, and bevacizumab. In the second-line
setting or beyond, only 6.9% of patients received anti-EGFR
therapy as a single agent without any other chemotherapy

Table 1. Baseline Characteristics

Any Second-Line
Therapy

(N � 5,089)
With Anti-EGFR

Agent (n � 2,599)
No Anti-EGFR

Agent (n � 2,490)

Characteristic No. % No. % No. % P

Age, years .0027

Median 60 59 60

SD 11.5 11.56 11.46

Sex

Male 2,898 56.9 1,505 57.91 1,393 55.94 .157

Female 2,191 43.1 1,094 42.09 1,097 44.06

Region

East 1,123 22.07 574 22.09 549 22.09 .077

Midwest 1,575 30.95 837 32.20 738 29.64

South 1,595 31.34 775 29.82 820 32.93

West 796 15.64 413 15.89 383 15.38

Charlson comorbidity score*

0 2,833 55.83 1,505 58.00 1,328 53.57 .0092

1 1,440 28.38 714 27.5 726 29.29

2 486 9.58 229 8.82 257 10.37

� 3 315 6.21 147 5.66 168 6.78

Chemotherapy exposure at any time after mCRC diagnosis†

FU/capecitabine 4,890 96 2,485 95.6 2,405 96.6

Irinotecan 4,709 92.5 2,391 92 2,318 93.1

Oxaliplatin 4,371 85.9 2,011 77.4 2,360 94.8

Bevacizumab 4,039 79.4 2,174 83.7 1,865 74.9

First-line chemotherapy†

FU/capecitabine 4,563 89.7 2,350 90.4 2,213 88.9

Irinotecan 1,532 30.1 866 33.3 666 26.8

Oxaliplatin 2,834 55.7 1,415 54.4 1,419 56.9

Bevacizumab 3,290 64.5 1,795 69.0 1,495 60.0

Second line and beyond†

Anti-EGFR only 180 3.5 180 6.9 —

Any chemotherapy other than anti-EGFR agents 4,909 96.5 2,419 93.1 2,490 100

FU/capecitabine 3,952 77.7 1,799 69.2 2,153 86.5

Irinotecan 4,024 79.1 2,194 84.4 1,830 73.5

Oxaliplatin 1,992 39.1 914 35.2 1,078 43.3

Bevacizumab 2,800 55 1,303 50.1 1,497 60

Abbreviations: EGFR, epidermal growth factor receptor; mCRC, metastatic colorectal cancer; FU, fluorouracil.
* Missing data on 15 patients in the full cohort.
† P value could not be computed for these analyses because the numbers are not mutually independent.
Source: IMS LifeLink Information Assets-Health Plan Claims Database, January 2004-June 2010, Copyright 2014, IMS Health Incorporated. All Rights Reserved.
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agents used concurrently or sequentially. Of the patients who
received anti-EGFR treatment in the second-line setting or be-
yond, 93.1% were treated with additional chemotherapy agents
concurrently or sequentially (fluorouracil/capecitabine, 69.2%;
irinotecan, 84.4%; oxaliplatin, 35.2%; and bevacizumab,
50.1%).

Analysis of Adoption and De-adoption of
Anti-EGFR Therapy
We calculated the percentage of patients who received anti-
EGFR agents at any point after initiation of second-line therapy
(Figure 1). At time 1, after the ASCO presentation of clinical
data, 59.4% of patients in our cohort were treated with an
anti-EGFR antibody. We noted a decrease in use rate at the
subsequent time points (time 2: publication of ASCO Provi-
sional Clinical Opinion, 46.2%, P � .019; time 3: FDA label
change, 35.2%, P � .05 for all comparisons). The lowest per-
centage was noted at time 4 (8 months after the FDA label
change), with only 16.2% of patients in this sample receiving
anti-EGFR agents (P � .05 for all comparisons). In our logistic
regression, we found declines across all three time periods, but
the greatest during the third time period (following the FDA
label change). These changes were not affected by age, sex,
comorbidity status or region of the country (Table 2).

A secondary analysis to confirm this trend calculated the
number of patients who were treated with anti-EGFR antibod-
ies at any time before submission of their last claim (Appendix
Figure A1, online only). In this analysis, at time 1, the percent-

age of patients receiving anti-EGFR agents was 24.3%. The
decrease in the rates of anti-EGFR antibodies use was more
moderate in this analysis, with 24.4%, 17.5%, and 17.1% of
patient receiving the drugs at time 2, 3, and 4, respectively
(P � .05).

Discussion
Our results demonstrate de-adoption of treatment with anti-
EGFR antibodies after the ASCO Provisional Clinical Opinion
recommendations and FDA label changes. This analysis evalu-
ated the use of these agents from 2004 to 2010, capturing the
initial increase in the use of these agents and the decline after
the provisional clinical opinion and FDA recommendations.
The percentage of patients who were treated with anti-EGFR
antibodies continued to decrease from the time of clinical trial
results presentations (June 2008) though publication of the
ASCO Provisional Clinical Opinion (February 2009) and FDA
label change (July 2009). The most significant decrease was
seen 8 months after the FDA label change (16.2% v 59.4% at
the time of publication of clinical trial results, P � .001)).
Demographic characteristics such as age, gender, comorbidity
score, or geographic region did not affect these trends. These
results suggest the attentiveness of the oncologic community to
clinical presentations at national meetings and ASCO guid-
ance, with rapid incorporation of the recommendations into
clinical practice. Furthermore, these results indicate that oncol-
ogists are receptive to the adoption of biomarkers that will
enhance their ability to deliver effective therapy. It is also evi-

1/
2/

20
04

3/
4/

20
04

5/
6/

20
04

7/
8/

20
04

9/
10

/2
00

4
11

/1
2/

20
04

1/
2/

20
05

3/
4/

20
05

5/
6/

20
05

7/
8/

20
05

9/
10

/2
00

5
11

/1
2/

20
05

1/
2/

20
06

3/
4/

20
06

5/
6/

20
06

7/
8/

20
06

9/
10

/2
00

6
11

/1
2/

20
06

1/
2/

20
07

3/
4/

20
07

5/
6/

20
07

7/
8/

20
07

9/
10

/2
00

7
11

/1
2/

20
07

1/
2/

20
08

3/
4/

20
08

5/
6/

20
08

7/
8/

20
08

9/
10

/2
00

8
11

/1
2/

20
08

1/
2/

20
09

3/
4/

20
09

5/
6/

20
09

7/
8/

20
09

9/
10

/2
00

9
11

/1
2/

20
09

1/
2/

20
10

3/
4/

20
10

5/
6/

20
10

Time 1: June 2008: ASCO presentation of clinical data
Time 2: February 2009: ASCO Provisional Clinical Opinion
Time 3: August 2009: FDA label change

Time 4: April 2010: 8 months after FDA label change

59.4

% receiving anti
EGFR agent

P value compared
with Time 1

P value compared
with Time 2

P value compared
with Time 3

46.2
35.2

16.2

.019
< .0001

< .0001

.05

< .001 .028

%
 A

nt
i-E

GF
R 

Ag
en

t U
se 80

90

100

70

60

50

40

30

20

10

0

2-Month Intervals Between February 2004 and June 2010

Time 1

Time 2

Time 3

Time 4

Figure 1. Primary analysis of de-adoption of anti–epidermal growth factor receptor (EGFR) agents: percentage of patients starting an anti-EGFR agent
at any time after initiation of second-line therapy. The analysis estimated the percentage of patient who would start an anti-EGFR agent in the future
on the basis of the number of patient initiating second-line therapy in a given 2-month interval. The following equation was used: [number of patients
treated with anti-EGFR therapy in second line or beyond] � [number of patients starting second line therapy in a given 2-month period]. FDA, US Food
and Drug Administration.
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dent that oncologists change their practice promptly in the face
of highly publicized data, even years after a drug’s original
approval.

These results are significant in the face of the increasing
identification of biomarkers and development of companion
diagnostics to guide therapy in oncology. Studies have demon-
strated rapid uptake of new therapies by oncologists,14,15 espe-
cially after presentation of clinical trial results and publication
of treatment guidelines.16,18 However, studies evaluating the
de-adoption of previously approved cancer therapies based on
new recommendations are rare. A Canadian study found fund-
ing policy changes and health warnings were strong factors
influencing the use of erythropoiesis-stimulating agents (ESAs)
among patients with cancer. After the safety warnings of throm-
boembolism, tumor progression, and mortality associated with
ESAs, use decreased by 81% among patients with cancer.25 The
adoption of gene expression profile testing and an associated
reduction in the use of adjuvant chemotherapy was seen in a
recent analysis of more than 7,000 patients with breast cancer.26

The de-adoption of drugs in other specialties has been studied
to a limited extent. One study demonstrated a decrease in the
use of intravenous nesiritide for management of acute decom-
pensated heart failure after the reports of increased risk of mor-
tality and renal failure with this agent.27

Understanding how treatments may be adopted or de-ad-
opted is essential given the high cost of novel cancer treat-
ments.17,19 With improved care and new therapies for mCRC,
the median survival of patients with mCRC is estimated at 24
months, resulting in high incremental costs per life-year

gained.28 The incremental cost of cetuximab over best support-
ive care in end-stage mCRC was estimated at about $24,000
dollars per patient for 0.12 years improvement in survival.29

Identification of biomarkers predictive for treatment response is
essential in order to avoid delivering ineffective and toxic ther-
apies to those who will not benefit from them. A recent study
estimated that KRAS testing in mCRC would save more than
$400 million per year in the United States.30 To our knowl-
edge, our study is the first to quantify the effect of presentation
of results, professional society recommendations, and FDA la-
bel change on the de-adoption of expensive anticancer therapies
in the United States. Our results provide evidence that oncol-
ogists in clinical practice follow new recommendations. Com-
pliance with these guidelines can result in significant cost
savings by reducing the use of these drugs in patients who will
not benefit.

Observational studies such as ours should be viewed within
the context of their limitations. This data set lacked clinical
details (ie, disease presentation, stage, pathology, etc), which
may have led to misclassification of the patients included in the
analysis. We identified our cohort by using ICD9 codes for
disease and metastatic site and HCPCS for therapy, with the
goal being to optimize subject identification. We excluded ad-
juvant therapy from this analysis by reviewing claims submitted
only after the first date of metastatic diagnosis code documen-
tation. However, inaccurate coding may account for inclusion
of patients who do not fit these criteria. The median length of
claims in our data set was 20.6 months, which is consistent with
the median overall survival of patients with mCRC, suggesting
that that we did not have a significant misidentification bias.

In addition, this database does not delineate line of therapy
within the metastatic setting. This limitation is common to
many retrospective studies of patients with mCRC, for whom a
“stop-and-go” approach is often applied whereby treatment
breaks are instituted from one or more drugs.31 In order to
overcome this challenge, we developed an algorithm to define
line of therapy and identify patients receiving second-line treat-
ment or beyond. The strength of the criteria chosen for identi-
fication of second-line therapy is supported by the similar
trends of de-adoption of anti-EGFR therapy in both the pri-
mary and secondary analyses. However, it is possible that our
algorithm may have misclassified the true intentions of the
treating physicians, particularly if patients with adjuvant ther-
apy were misclassified as receiving treatment for metastatic dis-
ease. However, we expect that this bias would be nondifferential
and should not significantly affect our results.

Another limitation is that this administrative claims data-
base includes only patients with commercial insurance, and
may not be generalizable to patients with other type of insur-
ances, such as Medicare or Veterans Affairs coverage. Although
the database does include patients over the age of 65 enrolled in
Medicare managed care plans, since this was a commercially
insured population, we anticipated seeing a younger group of
patients in our cohort. Whereas the median age of CRC pa-
tients at diagnosis is 71, the median age of patients in our study
was 60.32 Additional differences in race and socioeconomic sta-

Table 2. Logistic Regression Analysis of Rates of Decline of
Anti-EGFR Use, and the Effect of Demographic Characteristics
on These Rates

Predictor
Odds Ratio
Estimate P

Time period

Before time 1 Ref

Time 1-time 2 (June 2008-February 2009) 0.87 .003

Time 2-time 3 (February 2009-August 2009) 0.87 .03

Time 3-time 4 (August 2009-April 2010) 0.83 .02

Charlson comorbidity score

0 Ref

1 0.81 .11

2 1.0 .97

� 3 0.8 .32

Sex

Female Ref

Male 1.2 .06

Age (continuous variable) 0.99 .1

Region

West Ref

East 1.1 .5

Midwest 1.2 .4

South 1.3 .2

Abbreviations: EGFR, epidermal growth factor receptor; Ref, reference.
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tus may exist between our cohort and the general CRC patient
population, which could not be evaluated with the available
data set. Finally, there are many factors that contribute to the
oncologist’s therapeutic decisions, including oncologist’s previ-
ous experience, perception of benefit, and interaction with
other physicians or industry that cannot be examined in this
analysis. Although a decrease in the rate of usage of anti-EGFR
agents is clearly seen in these analyses, we do not have any data
regarding the actual use of KRAS testing before the decision not
to prescribe these drugs, or the results of these tests. Although
our assumption is that testing led to decreased use, other phy-
sician or patient-related factors could have also contributed.
Furthermore, we cannot comment on the appropriate use of
these medications. KRAS mutations are found in approximately
40% of tumors, with 60% of patients eligible for anti-EGFR
therapy. The percentage of patients treated with anti-EGFR
antibodies in our data is lower. Factors such as performance
status or patient’s/physician’s preferences may explain the lack
of use of this therapy, which we cannot ascertain with the cur-
rent data set. However, the de-adoption in therapy was consis-
tent and significant across the time points studied, supporting
our hypothesis.

In summary, we found a rapid de-adoption of anti-EGFR
antibodies for treatment of mCRC after clinical data presenta-
tion, ASCO Provisional Clinical Opinion, and FDA label
change. These data also suggest that new biomarkers that are
predictive of response to therapy are likely to be quickly ad-
opted into clinical oncology practice. This highlight the impor-
tance of rapid disclosure and communication of new clinical
trials results that are relevant to standard practice.33
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Time 1: June 2008: ASCO presentation of clinical data
Time 2: February 2009: ASCO Provisional Clinical Opinion
Time 3: August 2009: FDA label change

Time 4: April 2010: 8 months after FDA label change

24.3

% receiving anti
EGFR agent

P value compared
with Time 1

P value compared
with Time 2

P value compared
with Time 3

24.4
17.5

17.5

1.0
.01

.003

.006

.001 .87

%
 A

nt
i-E

GF
R 

Ag
en

t U
se

26
24

28
30

22
20
18
16

12
14

10
8
6
4
2
0

2-Month Intervals Between February 2004 and June 2010

Time 1

Time 2

Time 3
Time 4

Figure A1. Secondary analysis of the percentage of patients with an anti–epidermal growth factor receptor (EGFR) agent use before last claim
submission: This analysis calculated the percentage of patients who were treated with an anti-EGFR agent in the past, out of the number of patients
who had their last claim submitted in a given 2-month interval. The following equation was used: [number of patients treated with an anti-EGFR agent
in second-line or beyond] � [number of patients having their last claim filed in a given 2-month period]. FDA, US Food and Drug Administration.
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