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ABSTRACT

Background. Two separate multinational surveys of oncolo-
gists and patients with cancer were conducted to assess the
awareness and use of biomarkers in clinical practice. These
dataexplore the self-reportedandphysician-assessed levels of
patient cancer literacy and factors affecting physicians’ choice
to use biomarkers in treatment decisions.
Patients and Methods. Interviews were conducted via tele-
phonewithpatients andonlinewithphysicians. Physicianshad
3–35yearsofexperience;were treatingmorethan15patients/
month; and specialized in breast, lung, or colorectal cancer.
Patients had received treatment for breast, lung, or colorectal
cancer within the previous 5 years.
Results. Interviewswith 895 physicians and 811 patients were
completed.Mostpatientsandphysicians reported thatpatients
understood that a tumor could be tested to determine what

treatment would be most effective (78% and 73%, respec-
tively) and that patients would be willing to participate in a
personalized treatment plan. Whereas 85% of patients felt
that they understood their treatment when it was explained
to them, only 23% of doctors felt that their patients were
always fully informed. Most physicians (90%) reported using
biomarkers; among the 10% not performing biomarker
analysis, the most cited obstacles were local availability,
speed of obtaining results, and cost.
Conclusion.These data demonstrate wide global use of bio-
marker testing but with regional variations reflecting cultural
and local practice. Self-reported and physician-assessed cancer
literacy, althoughgenerally high, highlighted important regional
variations and the need to provide patients with additional
information.The Oncologist 2016;21:292–300

Implications for Practice: Two surveys were conducted to evaluate the global use of biomarkers in clinical practice and the largely
unreportedpatient experience of precisionmedicine.These findings are especially relevant because they address both self-reported
andphysician-assessed levelsofpatients’ “cancer literacy.”Thisuniqueopportunityallowed for identificationofareaswherepatients
and physicians are communicating effectively, and alsowhere there is a teachable gap in patient education. Furthermore, surveying
physicians about the advantages and roadblocks they experience with biomarker testing provided valuable information on ways to
improve the delivery of precision medicine to provide personalized care and ultimately enhance patient care.

INTRODUCTION

Recent initiatives to encourage the development of useful and
accurate biomarkers have highlighted the role of personalized
care as an increasingly important tool inmodernmedicine [1].

Identification of tumor-specific alterations, such as DNA point
mutations, amplifications, and translocations, can help de-
termine a patient’s prognosis or predict how well the patient

Correspondence: Fortunato Ciardiello, M.D., Ph.D., Cattedra di Oncologia Medica, Dipartimento Medico-Chirurgico di Internistica Clinica e
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will respond to certain treatments [2, 3]. The presence of
biomarkers can serve as a positive predictor, which identifies
patients likely to respond to a particular treatment, or a
negative predictor, which can detect groups of patients
unlikely to derive a clinicallymeaningful benefit froma given
therapy.

Several biomarkers are already in routine clinical use. In
metastatic colorectal cancer (mCRC), mutation of RAS is used
as a predictive biomarker to select patients most likely to
benefit from epidermal growth factor receptor (EGFR)
antibody therapy [4–10]. For patients with breast cancer—in
addition to the long-standing use of hormone receptor
testing—the expression of human epidermal growth factor
receptor 2 (HER2) serves as a biomarker for response to HER2
antibody therapy [11–13], and, in non-small cell lung cancer
(NSCLC), EGFRmutation andALK gene rearrangement serve as
biomarkers for response to EGFR tyrosine kinase inhibitor [14]
and crizotinib therapy [15], respectively.

Over the past few years, biomarker testing and personal-
ized care have been active areas of research, and guidance to
clinicianshaschangedtoreflectnewinformation.Forexample,
as early as 2009, the National Comprehensive Cancer Network
(NCCN) recommended that patients with mCRC be tested for
mutations in exon 2 of the KRAS gene, on the basis of evidence
supporting an important prognostic and predictive role for
KRAS inmCRC [16, 17].With recent advances in detection tools
and an improved understanding of the effect of RAS pathway
mutations on appropriate patient selection, the NCCN
recommendations have been updated to include testing of
KRAS exons 3 and 4 and NRAS exons 2, 3, and 4 [18]. Similarly,
the NCCN guidelines for NSCLC have recently been updated to
account for our increased knowledge regarding the impor-
tance of biomarker testing for personalized care:ALK testing is
now recommended—in addition to EGFR testing—before the
initiation of first-line therapy [19]. Thus, both CRC and NSCLC
have now joined breast cancer—a tumor type for which, for
years, the NCCN guidelines have recommended hormone
receptor and HER2 testing [20]—as tumor types for which
treatment decisions utterly rely on upfront biomarker testing.

As summarized earlier in the text, customized patient care
provided on the basis of biomarker status is an important
component of precision medicine, a care model whereby
medical decisions and treatments are tailored to the individual
patient’s genetics, environment, and lifestyle. Biomarkers
have become part of modern clinical practice, but an in-depth
understanding of how patients experience personalized care
andhowphysicians implement it in their routinepractice is not
yet available. Providing timely information to patients to fully
inform them about their treatment and biomarker screening
optionswill allow themtoappreciate the valueof personalized
treatment options. Whereas it is assumed that physicians
endeavor to provide their patients with an understanding of
biomarkers and how the results of biomarker testing could
improve their therapeutic options, physicians are oftenunable
to assess howwell their patients have assimilated the complex
information.The willingness of patients to undergo additional
diagnostic procedures and manage consequent delays in the
initiationof treatmentmayalsobeakey factor in thesuccessof
such approaches. Furthermore, with the ongoing process of
biomarker discovery, it is important that patients understand

thevalueofbiomarker testingbecause thismay influence their
willingness to allow their tumor tissue to be used for future
studies. Improved understanding of the challenges that phy-
sicians and patients face regarding biomarker testing may
enable physicians to better align their treatment plans with
practice guidelines.

This paper discusses the results of two surveys—one
directed to physicians and the other directed to patients—and
compares patient-reported and physician-assessed patient
cancer literacy. Global uptake of and barriers to biomarker
testing are also discussed.

METHODS

Patient Survey
Between September and December 2011, interviews of pa-
tients with breast cancer, NSCLC, and mCRC were conducted
via 15-minute telephone surveys. Interviews were conducted
in Argentina, China, France, Germany, Italy, Spain, and theU.K.
by a maximum of five interviewers per region. Ipsos (Paris,
France, http://www.ipsos.com) identified patients by their
physicians and patient associations; in Spain, patients were
contacted only through patient associations. To help identify
appropriate patients, physicians were given a questionnaire
describing the type of patients sought for the survey.Qualified
patientswere askedwhether theywanted to participate in the
survey, and those who agreed were given information on how
to contact the fieldwork team.To facilitate patient recruitment
through patient associations, contacts were given a de-
scription of the target respondents, which was distributed
along with information on how to contact the fieldwork team.
The survey was then conducted in the following order:
screeningquestions, awareness of cancer types and screening,
attitudes toward personalized treatments, and sources of
information.The full listof surveyquestions canbe found in the
supplemental online Appendix.

Physician Survey
Interviews with physicians were conducted via 10-minute
online interviews between October and December 2013.
Countries included in the survey were as follows: Argentina,
Brazil, China, France, Germany, Italy, Japan, Russia, Saudi
Arabia, Spain, Turkey, and the U.K. Physicians were recruited
via Ipsos. Eligible physicians had 3–35 years of experience
in their current specialty, were involved in the day-to-day
management of patients with cancer, and saw at least 15
patientspermonth.Physicianswereassigned toaquotaon the
basis of the most frequent type of cancer they treated in their
practice. Soft quotas were placed such that 25% of physicians
were assigned to the stage IV breast cancer and stage IIIB/IV
NSCLC quotas and 50% were assigned to the stage IV mCRC
quota. The survey was conducted in the following order:
Physicians were asked to evaluate how much their patients
understoodabout their care,what concernspatientsmayhave
about their treatment, and how patients would describe their
experiencewithpersonalized care. Physicianswere thenasked
about their own use of biomarkers in their practice and factors
thatcontributedtotheirdecisiontousebiomarkers.The full list
of survey questions can be found in the supplemental online
Appendix.
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RESULTS

Characteristics of Surveyed Physicians and Patients
As stated earlier, patients and physicians from Argentina,
China, France, Germany, Italy, Spain, and the U.K. were
surveyed. In addition, physicians from Brazil, Japan, Russia,
Saudi Arabia, and Turkey were interviewed (Table 1).
Patients had been diagnosed with NSCLC (19.4%), breast
cancer (20.2%), or mCRC (60.4%; Table 1). Physicians were
categorized as specialists in NSCLC (22.2%), breast cancer
(34.6%), ormCRC (43.1%) according to their highest patient
caseload (Table 1). Physicians described themselves as
clinical oncologists (17.7%), medical oncologists (49.1%),
clinical and medical oncologists (20.1%), oncologists
(6.6%), gastroenterologists (4.1%), breast cancer special-
ists (1.0%), lung cancer specialists (1.0%), or oncology
surgeons (0.4%). Among the surveyed patients, 2% were
aged 25–35 years, 13% were aged 36–45 years, 27% were
aged46–55years, and58%were aged.55 years; 46%of the
responding patients were male and 54% were female.

Patients’ Understanding of Tumor Biology and the
Principle of Precision Medicine
Patientswere askedquestions to assess their understanding of
cancer biology and precision medicine. Physicians were asked
toevaluatehow theybelieved their patientswould answer the
same or similar questions. Nearly half (49%) of the surveyed
patients correctly identified that different types of cancer can
affect a single organ and that the typesofcanceraffectingone
organ are different from those affecting other organs.
Similarly, most physicians believed that patients understood
this concept (Fig. 1A). In contrast, physicians underestimated
the percentage of patients who realized that all cancer drugs
target both healthy and cancer cells at 49%, whereas 66% of
patients reported that they knew this was the case (data not
shown).

Mostpatients (78%)understood thata tumorcanbe tested
to help inform a doctor ’s decision-making, which was
accurately predicted by physicians (73%; Fig. 1B). This was
largely consistent across regions. However, China was a
notable exception; 97% of patients and 91% of physicians
reported unusually high patient awareness of biomarker
testing (supplemental online Fig. 1 and data not shown).

Patient Willingness to Consider Biomarker Testing
More than half of patients (66%) reportedwillingness to delay
treatment to allow for additional tumor testing, but this was
overestimated by physicians, 82%ofwhombelieved that their
patients would be willing to delay (Fig. 2A). Interestingly,
physicians underestimated the amount of time that patients
would be willing to delay treatment to undergo testing, with
22% of patients reporting that they would wait as long as a
month and 32% reporting that they would delay as long as it
takes. In contrast, only 14% and 3% of physicians, respectively,
believed that patients would be willing to wait this long
(Fig. 2B).

Most patients (69%) and physicians (85%) reported that
patients would willingly undergo rebiopsy to improve their
treatment options (Fig. 2A). However, this trend was not seen

in China, wheremost patients (76%) indicated that theywould
notbewillingtoundergorebiopsy(supplementalonlineFig.2).
Regarding whether patients would allow the hospital to retain
a sample of their tumor tissue,more than90%of both patients
and physicians reported yes (Fig. 2A).

Patient Desire for Knowledge About Cancer and Their
Treatment Options
Most patients (85%) felt that they understood their treatment
when it was explained to themby their doctor, but only 23%of
doctors (Fig. 3A) felt that their patients were always fully
informed. Complementary to this, 78% of oncologists thought
that patients needed more information to help them un-
derstand the different types of cancers andhow they progress.
Despite this difference in perceived understanding, 89% of
both patients and physicians agreed that patients wanted all
their treatment options explained to them.Themost common
reasons for wanting all treatment options explained were so
that patients could be involved in decisions about their
treatment (63% and 75%, respectively) and aware of poten-
tial adverse effects (63% and 59%, respectively; Fig. 3B).
However, about half of patients and physicians indicated
that although patients desire information for their own
reference, they still want their doctor to make all major
decisions about their treatment (50% and 48%, respectively;
Fig. 3B).

Patient-reported and physician-assessed sources of in-
formation about diagnosis and treatment differed consider-
ably. Although both physicians and patients were asked to
indicateall sourcesof information thatwereavailableoruseful
to patients, respectively—from a list of family/friends, nurses,

Table 1. Region and diagnosis/specialty of patients and

physicians

Region and diagnosis
Patient
respondents

Physician
respondents

Overall 811 895

Region, n (%)

Argentina 141 (17.4) 56 (6.3)

Brazil NAa 67 (7.5)

China 143 (17.6) 78 (8.7)

France 105 (12.9) 87 (9.7)

Germany 105 (12.9) 84 (9.4)

Italy 105 (12.9) 88 (9.8)

Japan NAa 50 (5.6)

Russia NAa 90 (10.1)

Saudi Arabia NAa 61 (6.8)

Spain 107 (13.2) 87 (9.7)

Turkey NAa 60 (6.7)

U.K. 105 (12.9) 87 (9.7)

Cancer diagnosis/specialty, n (%)

Breast 164 (20.2) 310 (34.6)

NSCLC 157 (19.4) 199 (22.2)

mCRC 490 (60.4) 386 (43.1)
aRegion not surveyed in the patient survey.
Abbreviations: mCRC, metastatic colorectal cancer; NA, not available;
NSCLC, non-small cell lung cancer.
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Internet sites, newspaper or magazine articles, and support
groups—physicians were also given the option of hospital
patient information leafletsandpatientsweregiven theoption
of their doctor. Most patients (91%) identified their doctor as
the most helpful source of information (data not shown).
Interestingly, physicians believed that the most common
sources available to patients were Internet sites (73%);
however, only 24% of patients indicated that these were a
helpful source of information (Fig. 3C). After their physician,
patients indicated that family/friends and their nurses were
the most helpful sources of information (38% and 27%,
respectively; Fig. 3C). However, only 45% of physicians believed
that their patients had access to these nurses (Fig. 3C). This
varied dramatically by region; in Russia, only 19%of physicians
believed that their patients had access to nurses compared
with 83% of physicians in the U.K. (data not shown).

Physicians on the Role of Multidisciplinary Teams
This survey also assessed physicians’ opinion of the role of a
multidisciplinary team (MDT) composed of oncologists,
radiologists, nurses, and surgeons in planning patient care.
Globally, 82% of physicians believed that the treatment

decision is a shared decision-making process among the
doctor, MDT, and patient. Although this was consistent across
specialties, there were considerable regional variations in the
response. In Saudi Arabia, only 21% of physicians held this
belief, which is in stark contrast to the more than 97% of
respondents in Brazil, China, and Turkey who approved of the
MDT approach. In Spain, Argentina, and Russia, therewas also
a comparatively low consensus that the treatment decision
was a shared process (72%, 77%, and 70%, respectively).

Physicians’ Use of Biomarker Testing
Most physicians (90%) indicated that they currently use
biomarker testing. In contrast, whereas only 9% of physicians
indicated that they do not use biomarker testing, 24% of
patients reported that their tumors were not tested.
According to the physicians, the most commonly used tests
were the KRASmutation test (87%), hormone receptor test
(84%), and HER2 expression test (80%).

The most common reasons that physicians used bio-
marker tests were because they influenced treatment
options (72%) or were part of treatment guidelines (63%;
Table 2). In contrast, the most common reasons that

Figure 1. Self-reported and physician-assessed patient understanding of tumor biology and personalized care. (A): Patient and
physician responses, respectively, to the questions “Which one of the following statements do you believe to be correct?” and
“Which one of the following statements do you believe describes most of your cancer patients’ understanding of types of cancer?”
(B): Patient and physician responses, respectively, to the questions “Do you think it’s possible in some circumstances for a person to
have their tumor tested to help their doctor decidewhich treatment(s) to give?” and “Do you think your cancer patients understand
that it’s possible, in some circumstances, for a person to have their tumor tested to help their doctor decide which treatment(s) to
give?” The values do not add up to 100% due to rounding.
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physicians did not use biomarker tests were because they
were too expensive or not reimbursed (55%) or were not
available or part of treatment guidelines where the doctors
practice (47% and 35%, respectively; Table 3). Interestingly,
10% of physicians said that their patients did not want to
delay treatment for testing or did not understand the
benefits of testing (Table 3). More than half of physicians
indicated that greater availability of biomarker tests where
they practice (59%), reduction in cost (55%), and reduction in
timetoget results (51%)wouldencourage themtousebiomarker
testing more routinely (Table 4).

DISCUSSION

Progress in the development and establishment of molecular
tests to inform the personalization of anticancer therapy is
intrinsically linked to the analysis of human tissue samples.
Therefore, for testing to begin, patients with cancer must
understandthenatureoftheresearchandprovidetheirconsent
for their tissues and clinical data to be used. Furthermore, for
patients to engage in a personalized approach to cancer
treatment decisions—including any additional testing thatmay
be required—they must have at least a basic understanding of
tumor biology. The current surveys were therefore designed to
assess the level of knowledge in a multinational cohort of
patients with cancer and physicians, as well as the factors
affecting use of biomarker testing.

These data must be interpreted in light of several
important factors and limitations. First, we cannot exclude
the possibility that the responding patients are not represen-
tative of the total pool of patients with CRC, NSCLC, and breast
cancer; for example, it is plausible that those who responded
were self-selected to be more knowledgeable about the
subject matter in question. Second, it is conceivable that the
survey questions were not adequately sensitive to important
differences in the biology and clinical management of CRC,

NSCLC, and breast cancer; for example, biopsy testing in the
three tumor types is different, which may have affected
willingness toundergo rebiopsy.Third, the surveyencompassed
only 12 countries, and therefore not all major regions that use
precisionmedicinewere assayed; accordingly, it is possible that
additional regional differences are not captured here.

Fourth, these surveys were conducted in 2011 and 2013,
before certain important advances in biomarker testing; for
example, this survey predates the appreciation that ex-
panded RAS testing is a clinically useful evaluation tool in CRC
and the results therefore reflect the thoughts and opinions of
physicians and patients at a timewhen only KRAS testing was
a part of clinical practice. Fifth, the patient survey was
performed2years earlier than thephysician survey; therefore,
differences in patient and physician responses may indicate
how the understanding of precision medicine and personal-
ized care evolved between 2011 and 2013. Sixth, in this
setting, respondents were asked to select from provided
options, which limited the possibility to provide further
specific information in some cases; for example, although
respondents were asked whether patients would undergo
rebiopsy, they were not asked to elaborate on what led to
their decision.

Seventh, we acknowledge a fundamental difference be-
tween established biomarkers and biomarkers of uncertain
utility; we cannot exclude the possibility that our survey could
have been affected by ambiguities introduced by these two
categories of biomarkers. Finally, while patients were catego-
rizedashavingCRC,NSCLC,orbreastcancer, theirdisease stage
was not recorded; hence, this survey did not address potential
differences in the responses of patients with curable versus
incurable cancer.

Globally, patient and physician responses indicated that
patients were aware of basic tumor biology and treatments.
Although patients’ willingness to participate in personalized

Figure 2. Self-reported andphysician-assessedpatientwillingness toparticipate in apersonalized careplan. (A):Patient responses to the
questions “Wouldyoubeprepared todelayyour treatment foradditional tumor testing if therewas a chance youcould receive adrug that
mightworkbetter for you?,” “Wouldyoubeprepared for thedoctor toperforma tumor re-biopsy if therewasa chanceyoucould receivea
drug that might work better for you?,” and “Would you allow a hospital to keep a sample of your cancer for future research?” Physician
responses to thequestions “In general, do you think yourcancer patientswould beprepared todelay their treatment for additional tumor
testing if there was a chance they could receive a drug that might work better for them?,” “Do you think your cancer patients would be
prepared for you to performa tumor re-biopsy if therewas a chance they could receive a drug thatmightwork better for them?,” and “Do
you think your cancer patients would allow a hospital to keep a sample of their cancer for future research?” (B): Patient and physician
responses, respectively, to thequestions “How longwouldyoubewilling todelay it for?”and “How longdoyou think theywouldbewilling
to delay their treatment for additional tumor testing?”
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care was slightly overestimated by their physicians, in 2011
most patients reported that they would participate in
personalizedmedicine.Most patients globallywerewilling to
undergo tumor rebiopsy, but there was an interesting regional
exception in China, where, despite a high knowledge of bio-
marker testing,76%ofpatients indicatedthattheywouldnotbe
willing to undergo rebiopsy.Thismay represent anopportunity
toeducatepatients in this regionabouthowthe informationgained
by rebiopsy could improve their therapeutic options, thereby
increasing their willingness to participate in personalized care.

Physiciansunderestimatedthetime thatpatientswouldbe
willing to delay treatment; 32% of patients were willing to

delay treatment for biomarker testing for “as long as it takes,”
but only 3% of physicians believed that their patients would
wait this long. This suggests that patients who are open to
biomarker testingmay bewilling to delay treatment to receive
more effective, personalized care. It is of interest that physicians
misjudgedpatient responses, and thismay reflectanopportunity
to improve the dialogue between patients and physicians.

Also notable is the high percentage of patients (91%) who
indicated that they would allow a hospital to keep a sample
of their tumor for future research purposes. This general
willingness of patients to allow researchers to perform
unspecified research on their tissues may demonstrate their

Figure 3. Self-reported and physician-assessed patient desire for knowledge about their cancer and treatment options. (A): Physician
responses to the question “Do you think your cancer patients feel fully informed and understand their treatment when it is explained by
you?” (B):Responses of patients and physicianswho answered yes, respectively, to “Would youwant your doctor to give you information
aboutallof theavailable treatmentoptions foryourcancer?”or “Ingeneral,doyouthinkyourcancerpatientswouldwantyoutogive them
information about all of the available treatment options for their cancer?” when asked “If yes, why would that be?” (C): Responses of
patients andphysicians, respectively,whenasked “What sourcesweremostuseful toyou inproviding clear informationaboutyourcancer
and treatment options?" or “What sources of information, if any, are available to your cancer patients to support them in making
treatment decisions about their cancer?”
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altruism, the trust they place in their health care providers to
use such material appropriately, or possibly the desire to help
developmedicine for futurepatients.Therefore, it is important
that legislation and local regulatory systems do not create
inappropriate barriers that would prevent the use of donated
patient tissues in research programs that might further
facilitate the personalization of patient care. In the future,
the development of blood-based rather than tissue-based
methods for the detection of solid tumor biomarkersmay help
increase the willingness of patients to participate in person-
alized care even further. With much less invasive and more
convenient testing procedures, both doctors and their

patients may participate more fully in personalized care,
without such obstacles as rebiopsy, long-term storage of
tumor specimens, or treatment delays.

Despite a global willingness of patients with cancer to
participate in precision medicine, 78% of oncologists think
that these patients need more information to help them
understand the different types of cancers and how they
progress. Therefore, there is still a clear need for patients to
have access to additional sources of information thatwill allow
them to more fully understand their treatment options and
better engage in decision-making. Furthermore, patients with
a better understanding of their disease, available treatment
options, and ongoing research may be more likely to
participate in clinical trials, thus paving the way for future
identification of additional biomarkers, more effective treat-
ment options, and more cost-effective therapies.

MDTs are emerging as an important component for
treatment decisions and patient care. Globally, most physi-
cians reported that theMDTplayed a role inmaking treatment
decisions, but in several countries this was not the case. Most
notably,most physicians in Saudi Arabiadid not believe that an
MDT should be part of the decision-making process. Differ-
ences in the perceived importance of theMDTmay reflect the
ongoing evolution of the role that it plays during the patient
journey. In many hospitals, treatment of patients with mCRC
with liver metastases must be discussed by an MDT, which
includes a liver surgeon, and in some countries laws require
patients to be presented to an MDT [21]. Studies have
indicated that the involvement of an MDT contributes
positively to the treatment of patients with cancer, including
increased survival in patients with colorectal, breast, and lung
cancer [22]. Therefore, educating physicians in regions where
the involvement of anMDT is lower thanaveragemay improve
patient care and outcomes.

Use of biomarker testing was high globally but displayed
regional variations that may reflect cultural and local practice.
Although only 9% of physicians indicated that they did not use
biomarker testing, 24% of patients indicated that their tumors

Table 2. Factors affecting physicians’ decision to perform

biomarker tests

Factor

Physicians who
use biomarker
tests (n5 803) (%)

Whether the result of the biomarker test
influences treatment options

72

Guidelines 63

Progression of disease 52

Availability of particular test needed where I
practice

47

Whether the biomarker test predicts
outcome

45

Time to obtain test results 29

Patient’s ability to pay for the test 23

Limited availability of testing facilities in
hospital

17

Cost to hospital 16

Patient preference 14

Logistics not established (e.g., sample tissue
from another hospital)

11

Not part of routine diagnosis 8

Other 2

Table 3. Factors affecting physicians’ decision not to perform

biomarker tests

Factor

Physicianswhodo
notusebiomarker
tests (n5 92) (%)

Tests are too expensive/not reimbursed 55

Tests are not available where I practice 47

Not part of treatment guidelines where I
practice

35

Results take too long to get 14

I don’t want to delay treatment 10

Patients don’t want to delay treatment 10

Patients don’t understand the benefits 10

The biomarker test does not predict outcome 10

The result of the biomarker test does not
influence treatment options

7

Other 2

Don’t know 8

Table 4. Factors that would encourage physicians to use

biomarker tests

Factor
All physicians
(n5 895) (%)

Greater availability of biomarker tests where I
practice

59

Overall reduction in cost of testing 55

Reduction in time taken to receive results 51

Improved reimbursement conditions for
biomarker testing

43

Inclusion in local/hospital guidelines 42

Training for myself (genomics, diagnostic testing,
and targeted therapies)

38

Information and tools to help patients understand
biomarker testing

34

Other 2

Nothing would help me use biomarker tests more
often in my practice

5

Don’t know 1
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were not tested. This discrepancy may be due to several
factors. There may be a subset of patients who were tested
without realizing or understanding the effect that the test
would have on their treatment. Alternatively, this may be due
to the timing of the surveys. The patient survey was
administered in 2011, 2 years before the physician survey,
and the prevalence of biomarker testing may have increased
during that time. Nevertheless, this represents an opportunity
to help patients and physicians communicate effectively
during the treatment process and educate patients about
their care. For example, to improve the ability of patients to
retain information fromtheir office visits, itmight be useful for
physicians to assess the take-homematerials that patients are
provided with (e.g., listing the tests that were performed) and
describe how the information will be used.

Physicians who did not use biomarker tests indicated that
cost and availability were the main roadblocks to use.
Complementary to this, all physicians, regardless of whether
they currently use biomarker testing, indicated that greater
availability of biomarker tests where they practice and an
overall reduction in the cost of testingwould encourage them
to use biomarker testing more frequently. These findings
show that efforts to increase access and control costs may
encourage doctors to participate in testing more effectively
compared with efforts targeted toward patient or physician
education. Interestingly, 10% of physicians did not use
biomarker testing because they believed that their patients
would not want to delay treatment for testing or understand
thebenefits of testing. However,most patients indicated that
they understood the value of biomarker testing andwould be
willing to delay treatment to undergo testing, so the results
may suggest that some physicians are underestimating the
willingness of patients to participate. This may represent
another opportunity to improve communication between
physicians and patients, who may be more educated and
willing to participate in a personalized care plan than their
physicians realize.

Physicians reported that the test they most commonly
usedwastheKRASmutation test.Thismaybebecause43.1%of
physicians were classified as CRC specialists, where KRAS
testing is most relevant. However, it is important to consider
that these specialist categories were defined by the diagnosis
of the majority of the physicians’ patients. Therefore, even
physicians categorized as breast cancer specialists may also

treat patients with mCRC and therefore commonly use KRAS
testing.

CONCLUSION
Patients and physicians were generally aware of the advances
in precisionmedicine and showedwillingness to participate in
associated biomarker testing. However, considerable oppor-
tunity remains for physicians and support groups to better
educate patients about the ability of biomarker testing to
inform the most effective, personalized treatment strategy,
tailored to the patient’s own tumor.
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9. Bokemeyer C, Köhne CH, Ciardiello F et al.
FOLFOX4 plus cetuximab treatment and RAS
mutations in colorectal cancer. Eur J Cancer 2015;
51:1243–1252.

10.Van Cutsem E, Lenz HJ, Köhne CH et al.
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