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Abstract
Aim: To evaluate the attitudes of patients with different cancers towards research biopsies out-

side a clinical trial.

Methods: Patients withmetastatic cancer completed a questionnaire that assessed patients’ will-

ingness to consider research biopsies. Research biopsies were divided into two groups: biopsies

performed as stand-alone procedures (research purposes only biopsy, RPOB) or performed dur-

ing a clinically indicated biopsy (additional pass biopsy, APB). Factors analyzed included biopsy

timing, biopsy site, sociodemographic information and information about prior trial participation.

Univariate andmultivariable analyses were conducted using random-effects logistic regression.

Results:One hundred and sixty-five patients with cancer (40melanoma, 37 colorectal, 32 breast,

30 lung, 26 prostate) completed the questionnaire. Patients with melanoma demonstrated the

greatest willingness to consider a research biopsy compared to patients with other cancer types

(P < 0.05). Patients’ ethnicity, time since previous biopsies, time since metastatic diagnosis, and

previous trial enrolment were all statistically significant for willingness to consider a research

biopsy on univariate analysis. When adjusting for statistically significant variables on univariate

analysis, the odds of patients considering APBswere 14.6 times greater than RPOBs (P< 0.0001).

Patients were also more willing to consider having blood or skin taken for research purposes

(P< 0.0001) compared to liver and bone biopsies.

Conclusions: Patients with cancer show a greater willingness to consider APBs compared to

RPOBs, and biopsies performed at less invasive body sites. There are differences in the attitudes

of patients with different cancers towards research biopsies. Further research addressing moti-

vations and barriers to research biopsies should be considered to increase the availability of this

important resource.
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1 INTRODUCTION

Patient tissue samples are critical building blocks for translational

research. In addition to immunohistochemical phenotyping, we now

have tools to perform genomic, transcriptomic and other analyses

on these tissues. Tumor-based biomarkers are increasingly used to

determine a patient's eligibility into clinical trials.1 Although clinically

indicated tumor biopsies are obtained with the intent of influencing

patient management, biopsies for research purposes do not offer the

promise of any direct clinical benefit to the patient,2 and the procedure

itself is associated with some degree of risk.3,4 Research biopsies may

beobtained as stand-aloneprocedures (research purposes only biopsy,

RPOB), or involve additional passes of the biopsy needle during a clini-

cally indicated tissue biopsy (additional pass biopsy, APB).

The majority of research biopsies are performed in associa-

tion with clinical trials, and most often in the setting of advanced

cancer. Although most are optional, some trials mandate research

biopsies.5–11 Studies have demonstrated that patients find mandatory

research biopsies to be a deterrent in clinical trial participation.5,7,12

About 50–60% of patients are willing to undergo a research

biopsy outside the context of clinical trials,13–16 particularly if

the research tissue is obtained at the same time as a clinically indicated
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biopsy.14,15,17 The majority of these studies have been conducted in

patients with breast cancer, who have been shown to be more willing

to undergo optional biopsies and participate in clinical trials compared

with the general oncology community.6

We conducted a survey to compare the attitudes of Australian

patients with different cancers towards undergoing research biop-

sies and the factors that influence this. We assessed whether patients

would consider undergoing RPOBs and/or APBs at various anatomi-

cal sites outside of an interventional clinical trial, andwhether patients

would consent to research use of tumor tissue in excess of diagnostic

requirements obtained during surgery. Finally, we identified the fac-

tors influencing patients’ attitudes towards consenting to RPOBs and

APBs.

2 METHODS

This studywas conducted in accordancewith theAustinHealthHuman

Research Ethics Committee in Victoria, Australia.

2.1 Participants

Weconducteda cross-sectional self-administeredpaperquestionnaire

of oncology outpatients at the Austin Hospital from August 2014 to

May 2015. Eligibility criteria included a diagnosis of metastatic breast,

colorectal, lung, melanoma or prostate cancers, above 18 years of age,

and the ability to understand written English. There were no exclu-

sion criteria. Patientswere approached prior to, or after their oncology

outpatient clinic appointments, and included new patients and follow-

up patients returning to the outpatient clinic. The study investigators

explained the purpose of the study to the patients verbally (DR or DS),

and a plain language statementwas given out. Patients provided verbal

consent to participating in this study. The anonymous questionnaire

took approximately 10–15 min to complete; some patients completed

the questionnaire at home and returned it via mail or in person. There

was no financial compensation provided.

2.2 Questionnaire design and outcomemeasures

The questionnaire was adapted from a previous study that assessed

attitudes of patients with metastatic breast cancer towards research

biopsies that was performed by DS in Boston, MA, USA.14 As this

research was designed for the Australian context, and addition-

ally sought to compare attitudes of patients with different cancer

types, adaptations included additional questions regarding donation

of excess tissue from surgery, which does not require an additional

procedure on the patient, but requires patient consent as it may have

implications on their personal information. The questionnaire was also

modified to factor in Australian demographics (e.g. different ethnic

populations).

2.3 Statistical methods

The primary analysis compared patients’ attitudes towards undergo-

ing an RPOB or APB at various different anatomical locations. This

was analyzed as a dichotomous variable, collapsing the categories “def-

initely” or “probably” versus “maybe,” “probably not” or “definitely not.”

Biopsy sites such as skin, bone, liver and blood tests were considered.

Secondary outcome measures included the patient willingness to con-

sider donation of excess tumor tissue taken at the time of surgery, and

the factors influencing the patients’ attitudes towards APBs, RPOBs

and donation of tumor tissue for research following surgery. Demo-

graphic information collected included age, ethnicity, gender, educa-

tion, marital status, prior clinical trial participation and the number of

prior biopsies. When patients were asked about prior biopsies, it was

not specifiedwhether the biopsywas performed under general or local

anaesthetic.

As each participant responded to different hypothetical scenarios,

the response provided by a given participant for any individual sce-

nario is not independent from the responses provided by the same par-

ticipant to other scenarios. To adequately model such dependencies,

individual responseswere treated as repeatedmeasures of the partici-

pant's willingness to undergo a research biopsy with the cancer type.

Sociodemographic factors and cancer type were treated as patient

level characteristics. Random effect logistic regression modeling with

individual participants treated as a random effect was used to inves-

tigate the association between various characteristics and a patient's

willingness to consider a research biopsy. The corresponding effects

were reported as unadjusted or adjusted odds ratios (ORs) with 95%

confidence intervals (CI). Individual factors were first included in uni-

variate analysis. Variables that demonstrated statistically significant

association were subsequently included in a multivariable analysis. P

values <0.05 were considered to be statistically significant. Statisti-

cal analyses were conducted using Stata IC V13 software (Stata Corp.,

College Station, TX, USA).

3 RESULTS

A total of 203 patients were approached and 165 patients (40

melanoma, 37 colorectal, 32 breast, 30 lung and 25 prostate can-

cer) completed the questionnaires, comprising 81 males (49%) and 65

females (40%; Table 1). The mean age was 62 years, the median time

from diagnosis of cancer was 29 months, and the median time from

diagnosis withmetastatic disease was 19months.

3.1 Additional pass biopsy versus research purposes

only biopsy

The unadjusted odds of patients agreeing to consider an APBwere 4.5

times higher compared to RPOBs (Table 2; OR 4.52, P < 0.0001; 95%

CI, 3.32–6.14). In the adjusted analysis, the odds of patients consider-

ing an APB was 14.6 times higher compared to a RPOB (Table 2; OR

14.62, P< 0.0001; 95%CI, 7.91–27.01).

3.2 Sociodemographic factors

Although none of the sociodemographic factors appeared to be statis-

tically significant in the adjusted analysis, ethnicity and previous clini-

cal trial participation appeared statistical significant in the unadjusted
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TABLE 1 Patient characteristics

All patients Breast cancer Colorectal cancer Lung cancer Melanoma Prostate cancer

Characteristic (N= 165) (N= 32) (N= 37) (N= 30) (N= 40) (N= 26)

Time since diagnosis (months)

Median (0.25, 0.75; IQR) 28.5 (10, 74; 64) 67 (25, 118.5; 93.5) 24 (9, 49; 40) 8.5 (4, 24; 20) 29 (19, 72; 53) 48 (20, 90; 70)

Unknown 3 0 0 0 2 1

Time sincemetastatic diagnosis (months)

Median (0.25, 0.75; IQR) 19 (7, 36; 29) 33 (12, 72; 60) 18 (9, 32; 23) 6 (4, 10; 6) 24 (6, 31; 25) 24 (12, 37; 25)

Unknown 50 6 10 13 10 11

Age (years)

Mean (SD) 62.8 (12.3) 61.4 (15.3) 58.8 (11.7) 65.2 (9.8) 61.4 (11.6) 70.3 (9.5)

Median (0.25, 0.75; IQR) 64.5 (55, 71; 16) 63 (53, 76; 23) 58.5 (53, 65; 12) 66.5 (60, 71; 11) 64 (55, 69; 14) 70 (65, 74; 9)

Unknown 29 7 7 6 3 6

Sex [n (%)]

Males 81 (49) 0 22 (60) 9 (30) 30 (75) 21 (81)

Females 65 (40) 28 (88) 13 (35) 15 (50) 9 (23) 0

Unknown 18 (11) 4 (12) 2 (5) 6 (20) 1 (2) 5 (19)

Highest level of education [n (%)]

Never/primary 12 (7) 5 (16) 1 (3) 3 (10) 1 (2) 2 (8)

Some secondary 37 (22) 9 (28) 9 (24) 6 (20) 8 (20) 5 (19)

Completed Secondary 29 (18) 6 (19) 8 (22) 3 (10) 8 (20) 4 (15)

Trade certificate 26 (16) 2 (6) 11 (30) 4 (13) 3 (8) 6 (23)

Bachelor degree 30 (18) 6 (19) 5 (13) 4 (13) 14 (35) 1 (4)

Post-graduate degree 11 (7) 0 1 (3) 4 (13) 4 (10) 2 (8)

Unknown 20 (12) 4 (12) 2 (5) 6 (20) 2 (5) 6 (23)

Number of previous biopsies [n (%)]

0 25 (15) 2 (6) 11 (30) 3 (10) 4 (10) 5 (19)

1 or 2 biopsies 92 (56) 19 (59) 17 (46) 23 (77) 17 (43) 16 (62)

3 or more biopsies 25 (15) 7 (22) 3 (8) 3 (10) 12 (30) 0

Unknown 23 (13) 4 (12) 6 (16) 1 (3) 7 (17) 5 (19)

Previous trial participation [n (%)]

Yes 64 (39) 10 (31) 13 (35) 7 (23) 24 (60) 10 (38.5)

No 84 (51) 18 (56) 22 (60) 20 (67) 14 (35) 10 (38.5)

Unknown 17 (10) 4 (12) 2 (5) 3 (10) 2 (5) 6 (23)

Previous research biopsy

Yes 21 (13) 2 (6) 6 (16) 1 (3) 11 (27) 0

No 127 (77) 26 (81) 29 (79) 26 (87) 27 (68) 20 (77)

Unknown 17 (10) 4 (12) 2 (5) 3 (10) 2 (5) 6 (23)

analysis. The time since diagnosis of metastatic cancer and the time

since biopsy while of statistical significance, the effect was small.

3.3 Research biopsies of differentmetastatic cancer

cohorts

Patients with melanoma were between 3.4 and 8.3 times more will-

ing to consider a research biopsy of any kind compared to the other

cancer cohorts (Table 2). Although patients with melanoma were the

most likely to consider having a research biopsy, the odds of patients

with melanoma considering a bone biopsy or liver biopsy were lower

compared to skinbiopsy (Bone:OR0.14,P = 0.001; 95%CI, 0.05–0.44,

liver: OR 0.11, P< 0.0001, 95%CI, 0.04,0.34; Table 3).

All cancer cohorts, when analysed individually, demonstrated that

the odds of patients considering undergoing an APBwere between 8.5

and 15.1 times higher compared to an RPOB (Table 3). Patients with

lung cancer had the highest odds of considering APBs.

3.4 Research biopsies of different body sites

Overall, patients were more likely to consider research biopsies in

less invasive anatomical sites compared to more invasive sites. In the
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TABLE 2 Factors associated with patients’ willingness to undergo a research biopsy

Unadjusted Adjusted

OR (95%CI) P value OR (95%CI) P value

Biopsy timing

Additional pass biopsy (reference: research
purposes only biopsy)

4.52 (3.32, 6.14) P< 0.0001 14.62 (7.91, 27.01) P< 0.0001

Biopsy site

Unspecified location (reference: skin) 0.53 (0.33, 0.86) P= 0.011 0.43 (0.21, 0.91) P= 0.027

Blood (reference: skin) 13.38 (7.20, 24.86) P< 0.0001 26.02 (9.10-74.47) P< 0.0001

Bone (reference: skin) 0.24 (0.14, 0.39) P< 0.0001 0.10 (0.04, 0.21) P< 0.0001

Liver (reference: skin) 0.26 (0.16, 0.43) P< 0.0001 0.09 (0.04, 0.20) P< 0.0001

Sociodemographicsa

Ethnicityb (reference: Caucasian) 5.14 (1.57, 16.88) P= 0.007 5.93 (0.74, 47.76) P= 0.095

Time since diagnosis of metastatic cancerc

(per year)
1.22 (1.02, 1.46) P= 0.032 1.26 (0.77, 2.06) P= 0.355

Time since biopsy of any kindc (per year) 1.19 (1.02, 1.38) P= 0.024 1.04 (0.72, 1.50) P= 0.827

Previous clinical trial participation (ref: yes) 3.84 (1.74, 8.48) P= 0.001 4.13 (0.80, 21.28) P= 0.090

Age (per year) 0.99 (0.95, 1.02) P= 0.386

Time since diagnosis of cancer (per year) 1.05 (0.99, 1.11) P= 0.073

Sex (reference: male) 1.67 (0.75, 3.70) P= 0.21

Education (reference: secondary education)

No education/primary education 0.48 (0.10, 2.32) P= 0.36

Tertiary education, trade 1.39 (0.61, 3.15) P= 0.43

Employment status (reference: employed) 1.26 (0.50, 3.15) P= 0.622

Previous biopsy of any kind (reference: yes) 0.99 (0.35, 2.78) P= 0.981

Number of previous biopsies (reference: no previous biopsies)

1 or 2 previous biopsies 1.18 (0.40, 3.52) P= 0.761

3 ormore previous biopsies 1.43 (0.36, 5.61) P= 0.611

Experience of previous biopsies (reference: as expected)

Muchworse or a little worse than expected 0.36 (0.09, 1.38) P= 0.136

Much better or a little better than expected 0.55 (0.18, 1.67) P= 0.291

Previous research biopsy (reference: yes) 2.75 (0.84, 9.03) P= 0.096

Cancer type

Colorectal cancer (reference: melanoma) 0.12 (0.04, 0.34) P< 0.0001 Not included in the adjusted analysis due to
high co-linearity in themodel, but
included as a second level random effect.
Variability in the outcome due to cancer
type is negligible.

Breast cancer (reference: melanoma) 0.15 (0.05, 0.43) P= 0.001

Lung cancer (reference: melanoma) 0.18 (0.06, 0.56) P= 0.003

Prostate cancer (reference: melanoma) 0.29 (0.09, 0.97) P= 0.045

aOnly sociodemographic variables that were statistically significant in unadjusted (univariate) analysis were included in adjusted (multivariable) analysis.
bEthnic categories include Caucasian vsOther (Asian, African,Middle Eastern, Aboriginal or Torres Strait Islander, other and undisclosed).
cYears is a continuous variable.

unadjusted analysis, theoddsof patientswilling tohaveblood taken for

research purposes were 13 times higher (OR 13.38; P < 0.0001; 95%

CI, 7.2–24.9) compared to skin biopsies. Patients were alsomore likely

(OR 26.02; P < 0.0001; 95% CI, 9.1–74.5) to consider having blood

taken for research compared to skin biopsies in the adjusted analysis.

The odds of a patient being willing to consider a bone and liver biopsy

were lower than for skin biopsy (bone: unadjustedOR0.24,P<0.0001,

95% CI, 0.14–0.39; adjusted OR 0.10, P < 0.0001, 95% CI, 0.04–0.21;

liver: unadjustedOR 0.26, P< 0.0001, 95%CI, 0.16–0.43; adjustedOR

0.09, P< 0.0001, 95%CI, 0.04–0.20).

3.5 Donation of excess tumor tissue

The majority of patients would consider donating excess tissue

obtained during surgery for research (82%; 95% CI, 76–88%). Most

patients were willing to have their personal medical records linked to
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TABLE 3 Analysis of biopsy timing and site for the individual cancer
cohorts

OR (95%CI), P values

Biopsy timing: Additional pass (reference: research purposes only
biopsy)

Colorectal cancer 8.47 (3.86, 18.55), P< 0.0001

Melanoma 9.06 (4.01, 20.48), P< 0.0001

Breast cancer 13.26 (5.05, 34.8), P< 0.0001

Prostate cancer 14.81 (3.13, 70.12), P= 0.001

Lung cancer 15.12 (3.99, 57.27), P< 0.0001

Biopsy site: unspecified location (reference: skin)

Colorectal cancer 0.44 (0.15, 1.26), P= 0.13

Melanoma 0.26 (0.09, 0.80), P= 0.02

Breast cancer 1.31 (0.40, 4.27), P= 0.65

Prostate cancer 0.38 (0.06, 2.25), P= 0.29

Lung cancer 0.22 (0.04, 1.06), P= 0.06

Biopsy site: blood (reference: skin)

Colorectal cancer 37.64 (9.28, 152.68), P< 0.0001

Melanoma 11.28 (2.32, 54.76), P< 0.003

Breast cancer 18.87 (4.39, 81.16), P< 0.001

Prostate cancer 66.55 (5.01, 884.22), P= 0.001

Lung cancer 76.75 (8.08, 729.31), P< 0.0001

Biopsy site: bone biopsy (reference: skin)

Colorectal cancer 0.28 (0.10, 0.82), P= 0.02

Melanoma 0.14 (0.05, 0.44), P= 0.001

Breast cancer 0.34 (0.10,1.16), P= 0.09

Prostate cancer 0.08 (0.010, 0.60), P= 0.02

Lung cancer 0.02 (0.002, 0.14), P< 0.0001

Biopsy site: liver biopsy (reference: skin)

Colorectal cancer 0.58 (0.20, 1.62), P= 0.30

Melanoma 0.11 (0.04, 0.34), P< 0.0001

Breast cancer 0.13 (0.03, 0.46), P= 0.002

Prostate cancer 0.04 (0.005, 0.37), P= 0.004

Lung cancer 0.17 (0.03, 0.86), P= 0.03

Data are odds ratios with 95% confidence intervals and P values. For each
biopsy site a skin biopsyhasbeenusedas the referencebiopsy site, anddata
are represented for each of the five cancer cohorts investigated.

their research tissue (79%; 95% CI, 72–85%), and indicated that de-

identification of their tissue sample was not important to them (60%;

95%CI, 52–68%).

3.6 Factors influencing participation in research

biopsies

For both APBs and RPOBs, there was little difference in barriers to

consenting to research biopsies between the two groups. The most

cited reasons for not consenting were pain (29.1% and 38.2% of 165

responses, respectively), concern regarding the risk of complications

(23% and 25.5%, respectively) and anxiety (23% and 26.1%, respec-

tively). Although less common, other barriers to consenting to APBs

and RPOBs included the inconvenience of the procedure (14% and

18.2%, respectively), a lack of time (8.5% and 11%, respectively) and

transportation difficulties (6.1% and 8.5%, respectively). Although the

research biopsy does not bring direct benefit to the patient, this was

only a barrier to participating in research biopsies in 4.8% and 6.7% of

respondents, respectively.

Most patients indicated that the possibility of contributing to scien-

tific research (72%; 95% CI, 65–79%), as well as knowing the overall

outcome of the study (54%; 95%CI, 46–62%), and knowing the results

of the tests performed on their own research biopsy (53%; 95% CI,

45–61%) would influence their willingness to consider undergoing a

research biopsy. Forty-eight percent of patients indicated that a per-

sonal request from their doctor would positively influence their will-

ingness to undergo a research biopsy (95%CI, 41–56%; Table 4).

4 DISCUSSION

Patient-derived tumor tissue is a critical resource to better understand

cancer biology, developing new therapies and identifying biomark-

ers of treatment response.17 Although there have been great multi-

national efforts utilizing multiple cutting edge research platforms to

study patient tumors, such as The Cancer Genome Atlas project, these

have primarily focused on treatment-naïve primary tumors. There is

still a lack of patient cancer tissue cohorts comprising treatment-

resistant metastatic tumors, which is ultimately the cause of what the

vast majority of patients with advanced cancers die from. Research

biopsies, particularly fromdifferentmetastatic sites, are therefore crit-

ical in this context. Currently, themajority of research biopsies are per-

formedwithin the context of clinical trials. Obtaining research biopsies

outside the clinical trial context will dramatically increase this impor-

tant resource.We carried out a cross-sectional survey of patients with

metastatic breast, colorectal, lung, melanoma and prostate cancers to

evaluate their willingness to consent to donation of excess tumor tis-

sue and research biopsies outside the clinical trial context, and identify

factors that would influence their decision to participate in research

biopsies. To our knowledge, this is the first paper to compare the dif-

ferences of attitudes of patients between tumor streams.

The majority of the patients in our study (82%) were willing to

consent to the donation of excess tumor tissue. These results echo

those of Hamilton et al. and Naim et al.where 100% of patients under-

going surgery and 83% of patients surveyed, respectively, indicated

they would have been willing to donate their excess tumor tissue to

research.15,18 As the excess tumor tissue were sourced from surgi-

cally obtained tissue in excess of diagnostic requirements in previ-

ous studies,19 the sentiments of patients cannot be extrapolated to

research biopsies that require patients to undergo an additional inva-

sive procedure. In our cohort, the majority of patients were not will-

ing to undergo a research only biopsy.We identified factors thatwould

improve their willingness to undergo a research biopsy, which included

performing the research biopsy at the timeof a diagnostic biopsy, and a

personal request from their doctor, particularly if they knew that there

was a possibility of contributing to scientific research through con-

senting to the process. Finally, patients indicated that being informed

of the research outcomes resulting from their tissue influenced their
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TABLE 4 Factors that influence a patient's willingness to undergo a research biopsy of any kind (number of responses)

Yes No
Did not
answer

Contributing to scientific knowledge that may help other people in the future 119 (72%) 22 (13%) 24 (15%)

Learning about the overall results of the study 89 (54%) 51 (31%) 25 (15%)

Learning about the research of tests performed on the biopsy, even though this
would not directly affect care

88 (53%) 50 (30%) 27 (16%)

Personal request from their doctor 80 (48%) 59 (36%) 26 (16%)

Learningmore about the risks of a biopsy 65 (39%) 73 (44%) 27 (16%)

Talking to a patient who has undergone a research biopsy 52 (32%) 87 (53%) 26 (16%)

Informational brochure about research biopsies 50 (30%) 87 (53%) 28 (17%)

Time taken away from home or work to come into hospital 48 (29%) 91 (55%) 26 (16%)

Costs associatedwith coming into hospital (transportation, parking) 47 (28%) 93 (56%) 25 (15%)

Data are number of responses out of 165 and this represented in a percentage. Participants were given the option of not answering these questions and this
is represented in the “did not answer” column.

willingness to provide a research biopsy. This information has direct

clinical relevance, and can inform the design of research protocols

which require research biopsies, patient consents forms, patient feed-

back and influence the consenting clinician's approach to asking

patients to participate in such research studies.

The patients in our study were more willing to consider research

biopsies of less invasive sites, such as blood or skin, compared to any

invasive site, such as bone and liver. This is consistent with findings

of the results of prior studies.13,14 With new technology that allows

for the capture and characterization of circulating tumor cells (CTCs)

and cell-free DNA (cfDNA) in the plasma there is now increasing data

of the utility of such an approach as an alternative strategy to char-

acterize the tumor.20 CTCs and cfDNA have been shown to be repre-

sentative of the metastatic tumors, and potentially allows one to track

the evolution of the tumor in the patient in response to therapy and

over time.21,22 Although not currently in routine clinical use, such an

approach may complement and eventually render the need for more

invasivemetastatic biopsies obsolete.

Themajority of the patients in our study (79%)werewilling for data

from their excess tumor tissue to be linked to their medical records

without de-identification. Clinical annotation of tissue allows for the

matching of the tumor molecular characteristics with patient charac-

teristics, and other important data such as therapies received, and dis-

ease tempo. Increasingly, researchers require the appropriate guid-

ance to best manage the information that may arise from the analysis

of their tissue and the protection of patient data.

Our findings concur with a study in a large cohort of patients with

cancer receiving systemic anticancer therapy, whereby the majority of

patients indicated a willingness to donate tissue for research, and for

their samples to be linked to their medical records.23 A key difference

is that this study focused on patient attitudes towards biobanking of

surgical tissues in excess of diagnostic requirements. Our study sug-

gests that patients are similarly willing to have additional biopsies for

the purposes of research.

Most of the literature about patients’ attitudes towards research

biopsies that are not associatedwith a clinical trial has been conducted

in single tumor streams.14–16 There is limited data comparing the

differences in attitudes of patients with varying cancer types towards

research biopsies. In our study, patientswithmetastatic cancer haddif-

ferent attitudes towards research biopsies; patients with metastatic

melanoma were most likely to consider undergoing research biop-

sies. This contrasts with results from a study that demonstrated that

women with gynaecologic cancer and breast cancer more frequently

underwent optional biopsies.6 We hypothesize that recent improve-

ments stemming from new therapies in melanoma and access to

these therapies through clinical trials may have positively influenced

patients’ attitudes towards participation in research biopsies. Physi-

cian's attitudes towards research biopsies may also influence patient's

receptiveness to participation in a research biopsy. A recent survey of

medical oncologists showed that there was a significant variation of

comfort level in medical oncologists approaching patients for research

biopsies, even at academic centers.24

Amajor aim of our researchwas to identify factors thatwould influ-

ence a patient's participation in research biopsies. Consistent with the

deterrents identified in other studies,14,15,25,26 the three most cited

deterrents for patients considering undergoing research biopsieswere

pain, anxiety and risk of complications of the procedure. It is criti-

cal that an accurate reflection of the additional risks posed from a

research-only and an additional biopsy at various anatomical sites be

reflected in the patient information consent sheet. Most studies indi-

cate that research biopsies are safe with complication rates between

0.8% and 1.4% formajor complications.6,27 These studies did not spec-

ify if they were additional biopsies or research purpose only biopsies.

In addition, other studies have demonstrated that patients were often

unable to recall the risks associated with the procedure28 and were

willing to accept a higher risk of complications compared to medical

oncologists and institutional reviewboards.5 Factors suchas the incon-

venience of the procedure and transportation challenges also con-

tributed to a patient's willingness to have a research biopsy in our

study, albeit in a minority of patients. These, however, represent more

easily addressable issues to increaseparticipation rates.We should not

rely entirely on the altruism of the patient to participate in research

biopsies, but holistically address all factors to ensure that the process

comes at aminimal inconvenience to them.
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Our study has a number of limitations. The completion of a ques-

tionnaire presenting hypothetical scenarios may not be truly reflec-

tive of patients’ actual decisions if approached to undergo a research

biopsy. Our study did not assess the motivations behind patients’ will-

ingness to consider research biopsies, and somepatientsmay attribute

a personal and direct benefit from research biopsies, also known as

therapeutic misconception, which is often not the case.29 We specif-

ically conducted this study outside the context of a clinical trial to

minimize the potential for therapeutic misconception and a sense of

obligation. This study was an anonymous questionnaire, and we were

unable to cross reference from the patient's medical record if data

were incomplete.

Our study and others demonstrate that there is a high level of

acceptance toward the donation of tissue for research in patients with

cancer. In our study therewas a greaterwillingness to consent to APBs

compared to RPOBs. As such, to increase the quantity of patient tis-

sue for research, protocols should be in place whereby patients are

routinely approached and consented for the use of their tissue for

researchwhen undergoing surgery or a diagnostic biopsy. The anatom-

ical site of biopsy was found to influence patients’ willingness to con-

sent to research biopsies. It is important therefore that the consent

process accurately describes site-specific risks. In our study the most

commonly stated factors that influenced patients’ willingness to par-

ticipate in research biopsies was a sense of altruism (contributing to

scientific knowledge that may help other people in the future), and

an interest in the outcomes of the research project. This behooves

researchers to better communicate research outcomes with patients

who generously donate their tissue, and who are critical partners in

the research endeavor. Protocols involving research biopsies should be

designedwith these influencing factors in mind.

5 CONCLUSION

Patients show a greaterwillingness of considering an additional biopsy

compared to a research purpose only biopsy, as well as biopsies per-

formed at less invasive body sites. Patients with metastatic melanoma

are more willing to consider a research biopsy than any other cancer

type. Further research to address patients’ and clinicians’ motivations

for and barriers to research biopsies should be considered to increase

the availability of this importance resource.
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