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Abstract :

Aims:

To evaluamtitudes of patients with different cancers towards research biopsies outside

a clinical trial.

Methods:

Patients with metastatic cancer completed a questionnaire that assessed patients’
wiIIingnes!to consider research biopsies. Research biopsies were divided into two groups:

biopsies :Ud as stand-alone procedures (research purposes only biopsy, RPOB) or

performe a clinically indicated biopsy (additional pass biopsy, APB). Factors

analyzed {ficluded biopsy timing, biopsy site, sociodemographic information and information

£

about priogtrial pgrticipation. Univariate and multivariable analyses were conducted using

{

random-e istic regression.

U

Results

One hun

'\

sixty-five patients with cancer (40 melanoma, 37 colorectal, 32 breast, 30

lung, 26 prostate) completed the questionnaire. Patients with melanoma demonstrated the
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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
diagnomwous trial enrolment were all statistically significant for willingness to
consider & @ h biopsy on univariate analysis. When adjusting for statistically significant
variables emmumivariate analysis, the odds of patients considering APBs were 14.6 times
greater th&as (p<0.0001). Patients were also more willing to consider having blood or

skin takengfor res@arch purposes (p<0.0001) compared to liver and bone biopsies.

¢

Conclusi

S

Patients with canger show a greater willingness to consider APBs compared to RPOBs, and

b

biopsies performed at less invasive body sites. There are differences in the attitudes of

patients ifferent cancers towards research biopsies. Further research addressing

9

motivatio rriers to research biopsies should be considered to increase the

d

availability important resource.

M
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Introduction

Patientwples are critical building blocks for translational research. In addition to

immunohi @ ical phenotyping, we now have tools to perform genomic, transcriptomic

and other amalyses on these tissues. Tumor-based biomarkers are increasingly used to
determineh‘nt’s eligibility into clinical trials [1]. While clinically indicated tumor biopsies

are obtaingd withithe intent of influencing patient management, biopsies for research

G

purposes ffer the promise of any direct clinical benefit to the patient [2], and the

S

procedure IS associated with some degree of risk [3, 4]. Research biopsies may be

obtained as stan@alone procedures [research purposes only biopsy (RPOB)], or involve

G

additional of the biopsy needle during a clinically indicated tissue biopsy [additional

1

pass biop

Them

ajo esearch biopsies are performed in association with clinical trials, and most

often i

Ma

of advanced cancer. While most are optional, some trials mandate

research biopsies [5-11]. Studies have demonstrated that patients find mandatory research

[

biopsies t terrent in clinical trial participation [5, 7, 12]. About 50%-60% of patients

are willing @ rgo a research biopsy outside the context of clinical trials [13-16],

particularly i search tissue is obtained at the same time as a clinically indicated biopsy

[14, 15 ajority of these studies have been conducted in patients with breast

1

{

cancer, been shown to be more willing to undergo optional biopsies and

participate in clinigal trials compared with the general oncology community [6].

Gl

A
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We conducted a survey to compare the attitudes of Australian patients with different cancers
towards undergoing research biopsies and the factors that influence this. We assessed
whetheMould consider undergoing RPOBs and/or APBs at various anatomical
sites outserventional clinical trial, and whether patients would consent to
research usesefstmmor tissue in excess of diagnostic requirements obtained during surgery.
Finally, wbed the factors influencing patients’ attitudes towards consenting to RPOBs

and APB

C

Method

US

This study@was conducted in accordance with the Austin Health Human Research Ethics

Committemnria, Australia.

ross-sectional self-administered paper questionnaire of oncology

i

outpatientsat the Austin Hospital from August 2014 to May 2015. Eligibility criteria included

a diagnosis etastatic breast, colorectal, lung, melanoma, or prostate cancers, above 18
years of a the ability to understand written English. There were no exclusion criteria.
Patients roached prior to, or after their oncology outpatient clinic appointments, and
include%nts and follow-up patients returning to the outpatient clinic. The study
investigat ined the purpose of the study to the patients verbally (DR or DS), and a
plain lang tement was given out. Patients provided verbal consent to participating in
this stud nonymous questionnaire took approximately 10-15 minutes to complete;
some patie pleted the questionnaire at home and returned it via mail or in person.

There was no financial compensation provided.
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Questio*aire'iesiqn and outcome measures

The quesms adapted from a previous study that assessed attitudes of patients

with meta

H
Boston, USA [14]. As this research was designed for the Australian context, and additionally

t cancer towards research biopsies that was performed by DS in

sought to attitudes of patients with different cancer types, adaptations included
additionale regarding donation of excess tissue from surgery, which does not
require a%al procedure on the patient, but requires patient consent as it may have
implicatiojir personal information. The questionnaire was also modified to factor in

Australian

Statistic4:t:sgs

The pri alysis compared patients’ attitudes towards undergoing an RPOB or APB at

aphics (e.g. different ethnic populations).

variou ent anatomical locations. This was analyzed as a dichotomous variable,
collapsing the categories “definitely” or “probably” versus “maybe”, “probably not” or
“definitelyhpsy sites such as skin, bone, liver and blood tests were considered.
Seconda @ e measures included the patient willingness to consider donation of
excess tumor tlissue taken at the time of surgery, and the factors influencing the patients’
attitude@APBs, RPOBs and donation of tumor tissue for research following surgery.
Demong'mation collected included age, ethnicity, gender, education, marital status,

prior cIinica! Enagarticipation and the number of prior biopsies. When patients were asked

about prior biopsies, it was not specified whether the biopsy was performed under general or
local a{

This article is protected by copyright. All rights reserved.

6



Research Biopsies. Robinson et al.

As each participant responded to different hypothetical scenarios, the response provided by
a given participant for any individual scenario is not independent from the responses
provideMme participant to other scenarios. To adequately model such

depende @ ividual responses were treated as repeated measures of the participant’s
willingnessstesmm@ergo a research biopsy with the cancer type. Sociodemographic factors
and canchere treated as patient level characteristics. Random effect logistic
regressior‘mode’g with individual participants treated as a random effect was used to
investigat ociation between various characteristics and a patient’s willingness to
consider a'¥ese@fch biopsy. The corresponding effects were reported as unadjusted or

adjusted odds ratios (ORs) with 95% confidence intervals (Cl). Individual factors were first

included i ivasiate analysis. Variables that demonstrated statistically significant

associati ubsequently included in a multivariable analysis. p values <0.05 were
considered't tatistically significant. Statistical analyses were conducted using Stata IC
V13 software ; tata Corp, College Station, TX).

Results

A total of jents were approached and 165 patients (40 melanoma, 37 colorectal, 32
breast, 30 d 25 prostate cancer) completed the questionnaires, comprising 81 males

(49%) anff :emales (40%) (Table 1). The mean age was 62 years, the median time from

diagnosis f canger was 29 months, and the median time from diagnosis with metastatic

disease wﬁonths.

This article is protected by copyright. All rights reserved.
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Additional pass biopsy vs. research purposes only biopsy

The unadjusted odds of patients agreeing to consider an APB were 4.5 times higher
compared‘o RPOBs (Table 2; OR 4.52, p<0.0001; 95% CI 3.32-6.14). In the adjusted
analysis, m of patients considering an APB was 14.6 times higher compared to a

RPOB @able2®@R 14.62, p<0.0001; 95% CI 7.91-27.01).

Sociode ic factors

adjusted

Although he sociodemographic factors appeared to be statistically significant in the
ethnicity and previous clinical trial participation appeared statistical

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

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

d

Research bi ies of different metastatic cancer cohorts

Patien noma were between 3.4 to 8.3 times more willing to consider a research
biopsy of sy kind compared to the other cancer cohorts (Table 2). Although patients with

with mela nsidering a bone biopsy or liver biopsy were lower compared to skin

melanomme most likely to consider having a research biopsy, the odds of patients
biopsy (BdRe: 0.14, p=0.001; 95% CI 0.05,0.44, Liver: OR 0.11, p<0.0001, 95% CI

0.04,0. 3).

uth

All cancer ¢ , when analysed individually, demonstrated that the odds of patients

conside ergoing an APB were between 8.5 to 15.1 times higher compared to an

A

RPOB (Table 3). Patients with lung cancer had the highest odds of considering APBs.
This article is protected by copyright. All rights reserved.
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Researc biopsies of different body sites

OveraII p ere more likely to consider research biopsies in less invasive anatomical

sites com re invasive sites. In the unadjusted analysis, the odds of patients
I

willing to ve blood taken for research purposes were 13 times higher (OR 13.38,

p<0. 00010 7.2, 24.9) compared to skin biopsies. Patients were also more likely (OR

26.02, p< 95% CI 9.1, 74.5) to consider having blood taken for research compared to

skin b|op adjusted analysis. The odds of a patient being willing to consider a bone

and liver t:ere lower than for skin biopsy (Bone: unadjusted OR 0.24, p<0.0001, 95%

Cl0.14,0 sted OR 0.10, p<0.0001, 95% CI 0.04, 0.21; Liver: unadjusted OR 0.26,

p<0.0001 5% Cl1 0.16, 0.43; adjusted OR 0.09, p<0.0001, 95% CI 0.04, 0.20).

Dona ess tumor tissue
The majori atients 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 thelr research tissue (79%; 95% CIl 72-85%), and indicated that de-

|dent|f|catOelr tissue sample was not important to them (60%; 95% CI 52-68%).

Factors *;; W:mq participation in research biopsies

For both RPOBs, there was little difference in barriers to consenting to research
biopsies he two groups. The most cited reasons for not consenting were pain
(29.1% 4 of 165 responses respectively), concern regarding the risk of
complication o and 25.5% respectively) and anxiety (23% and 26.1% respectively).
While less common, other barriers to consenting to APBs and RPOBs included the

This article is protected by copyright. All rights reserved.
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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

participati m earch biopsies in 4.8% and 6.7% of respondents respectively.

rip

Most patights indjcated that the possibility of contributing to scientific research (72%; 95% CI

SC

65-79%), a as knowing the overall outcome of the study (54%; 95% CIl 46-62%), and

knowing t s of the tests performed on their own research biopsy (53%; 95% CI 45-

61%) would in ce their willingness to consider undergoing a research biopsy. Forty-eight

U

percent of patients indicated that a personal request from their doctor would positively

influence their willingness to undergo a research biopsy (95% Cl 41-56%) (Table 4).

E

Discu

Ma

Patien or tissue is a critical resource to better understand cancer biology,

developing, new therapies and identifying biomarkers of treatment response [17]. While there

[

have been t multinational efforts utilizing multiple cutting edge research platforms to

study pati rs, such as The Cancer Genome Atlas project, these have primarily

O

focused o ent-naive primary tumors. There is still a lack of patient cancer tissue

cohort treatment-resistant metastatic tumors, which is ultimately the cause of

th

¥

what the vast majority of patients with advanced cancers die from. Research biopsies,
particularl fferent metastatic sites, are therefore critical in this context. Currently the
majority of ch biopsies are performed within the context of clinical trials. Obtaining

research outside the clinical trial context will dramatically increase this important

A

resource. We carried out a cross-sectional survey of patients with metastatic breast,

This article is protected by copyright. All rights reserved.
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colorectal, lung, melanoma and prostate cancers to evaluate their willingness to consent to
donation of excess tumor tissue and research biopsies outside the clinical trial context, and
identify Ha ors that would influence their decision to participate in research biopsies. To our

knowledg first paper to compare the differences of attitudes of patients between

tumor sireamsmm

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

excess tu isgle. These results echo those of Hamilton et al. and Naim et al. where

oCI

100% of patientSjundergoing surgery and 83% of patients surveyed, respectively, indicated

U

they would have been willing to donate their excess tumor tissue to research [15, 18]. As the

excess tu e were sourced from surgically obtained tissue in excess of diagnostic

F)

requirem evious studies [19], the sentiments of patients cannot be extrapolated to

d

research biop that require patients to undergo an additional invasive procedure. In our

cohort, t ity of patients were not willing to undergo a research only biopsy. We

identifi

M

at would improve their willingness to undergo a research biopsy, which

included performing the research biopsy at the time of a diagnostic biopsy, and a personal

I

request fr doctor, particularly if they knew that there was a possibility of contributing

to scientifi @ ch through consenting to the process. Finally, patients indicated that being

informed o earch outcomes resulting from their tissue influenced their willingness to

n

provid biopsy. This information has direct clinical relevance, and can inform the

[

design protocols which require research biopsies, patient consents forms,

patient feedback@and influence the consenting clinician’s approach to asking patients to

U

participate in research studies.

A

This article is protected by copyright. All rights reserved.
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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
consistemn ith Tindings of the results of prior studies [13, 14]. With new technology that

allows for\ piure and characterization of circulating tumor cells (CTCs) and cell-free

P

DNA (afiDNAgmimathe plasma there is now increasing data of the utility of such an approach as
an alternahtegy to characterize the tumor [20]. CTCs and cfDNA have been shown to

be repres@ntativaiof the metastatic tumors, and potentially allows one to track the evolution

C

of the tum patient in response to therapy and over time [21, 22]. While not currently

S

in routine ca@Puse, such an approach may complement and eventually render the need

for more invasivelimetastatic biopsies obsolete.

U

The major patients in our study (79%) were willing for data from their excess tumor

dll

tissue to bein to their medical records without de-identification. Clinical annotation of
tissue al the matching of the tumor molecular characteristics with patient

charac

Vi

d other important data such as therapies received, and disease tempo.
Increasingly, researchers require the appropriate guidance to best manage the information

that may the analysis of their tissue and the protection of patient data.

hor

Our findings concur with a study in a large cohort of patients with cancer receiving systemic

anti-ca y, whereby the majority of patients indicated a willingness to donate tissue

{

for researﬁor 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

(i,@ ostic requirements. Our study suggests that patients are similarly willing to

have additional biopsies for the purposes of research.

This article is protected by copyright. All rights reserved.
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Most of thi Iiterablre about patients’ attitudes towards research biopsies that are not

associate clinical trial has been conducted in single tumor streams [14-16]. There is
limited dan the differences in attitudes of patients with varying cancer types
towards- r mbiopsies. In our study, patients with metastatic cancer had different
attitudes tqwards research biopsies; patients with metastatic melanoma were most likely to
consider ng research biopsies. This contrasts with results from a study that
demonstrm women with gynaecologic cancer and breast cancer more frequently
underwen i@aal biopsies [6]. We hypothesize that recent improvements stemming from
new theraj\elanoma and access to these therapies through clinical trials may have

positively !:!uenced patients’ attitudes towards participation in research biopsies.

Physician’s attitudes towards research biopsies may also influence patient’s receptiveness

to participatio research biopsy. A recent survey of medical oncologists showed that
there cant variation of comfort level in medical oncologists approaching patients
for resear ies, even at academic centers [24].

L

A major ai r research was to identify factors that would influence a patient’s
participati earch biopsies. Consistent with the deterrents identified in other studies
[14, 15ﬂe three most cited deterrents for patients considering undergoing research

biopsies nﬁre pili\, anxiety and risk of complications of the procedure. It is critical that an
accurate ﬁOf the additional risks posed from a research-only and an additional

biopsy at natomical sites be reflected in the patient information consent sheet. Most

studies i at research biopsies are safe with complication rates between 0.8-1.4% for

major compli€atiens [6, 27]. These studies did not specify if they were additional biopsies or
research purpose only biopsies. In addition, other studies have demonstrated that patients

This article is protected by copyright. All rights reserved.
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were often unable to recall the risks associated with the procedure [28] and were willing to
accept a higher risk of complications compared to medical oncologists and institutional

review bﬁo s [9]. Factors such as the inconvenience of the procedure and transportation

P

challenge @ pntributed to a patient’s willingness to have a research biopsy in our study,
albeit imma mimenity of patients. These however represent more easily addressable issues to
increase hion rates. We should not rely entirely on the altruism of the patient to

participatelin res@arch biopsies, but holistically address all factors to ensure that the process

comes at mal inconvenience to them.

Our study has a number of limitations. The completion of a questionnaire presenting

¢

hypothetic@rios may not be truly reflective of patients’ actual decisions if approached

to undergmarch biopsy. Our study did not assess the motivations behind patients’

willingness
direct be research biopsies, also known as therapeutic misconception, which is
often n [29]. We specifically conducted this study outside the context of a clinical

trial to minimize the potential for therapeutic misconception and a sense of obligation. This

sider research biopsies, and some patients may attribute a personal and

study wasl ymous questionnaire, and we were unable to cross reference from the

patient’s ecord if data was incomplete.

donation Bfor research in patients with cancer. In our study there was a greater

Our st rs demonstrate that there is a high level of acceptance toward the

willingness 10 consent to APBs compared to RPOBs. As such, to increase the quantity of

patient q.@ or research, protocols should be in place whereby patients are routinely

approached and Consented for the use of their tissue for research when undergoing surgery

This article is protected by copyright. All rights reserved.
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or a diagnostic biopsy. The anatomical site of biopsy was found to influence patients’
willingness to consent to research biopsies. It is important therefore that the consent process

accurate#escn!es site-specific risks. In our study the most commonly stated factors that

P

influencea @ 5’ willingness to participate in research biopsies was a sense of altruism
(contributingstesseientific knowledge that may help other people in the future), and an interest
in the outh the research project. This behooves researchers to better communicate

research Qutcomgs with patients who generously donate their tissue, and who are critical

C

partners i earch endeavor. Protocols involving research biopsies should be designed

S

with these fludficing factors in mind.

hu

Conclus

Patients sfio eater willingness of considering an additional biopsy compared to a

d

only biopsy, as well as biopsies performed at less invasive body sites.

Patients wit static 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 tc!esearch biopsies should be considered to increase the availability of this

importanc rce.
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Table 1: Patient characteristics

—;

Characteristi All patients Breast cancer Colorectal cancer Lung cancer Melanoma Prostate cancer
Q (N =165) (N =32) (N=37) (N =30) (N =40) (N = 26)
Time sifte OTAGNOSIS (months)

Median (.25775% ) 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 since metastatic diagnosis (months)
Median (. ) 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
Mean (Sng 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 (.25775} ) 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)
Femal 65 (40) 28 (88) 13 (35) 15 (50) 9 (23) 0
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and proofr!ding process, which may lead to differences between this version and the Version of Record. Please cite this article as doi: 10.1111/ajco.12783.
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Unknown 18 (11) 4(12) 2(5) 6 (20) @) 5(19)
Highest level of education [n (%]
Never/p“ 12 (7) 5 (16) 1(3) 3 (10) 1(2) 2 (8)
Some sec 37 (22) 9 (28) 9 (24) 6 (20) 8 (20) 5(19)
Complete 29 (18) 6 (19) 8 (22) 3(10) 8 (20) 4 (15)
Trade gerg 26 (16) 2 (6) 11 (30) 4(13) 3(8) 6 (23)
Bachelor 30 (18) 6 (19) 5(13) 4(13) 14 (35) 1(4)
Post—grad@e 11(7) 0 1(3) 4(13) 4(10) 2(8)
Unknown 20 (12) 4(12) 2(5) 6 (20) 2(5) 6 (23)
0 25 (15) 2(6) 11 (30) 3 (10) 4.(10) 5(19)
1or2 bio: 92 (56) 19 (59) 17 (46) 23 (77) 17 (43) 16 (62)
3or moreE 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 tr ation [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)
Unkno 17 (10) 4(12) 2(5) 3(10) 2(5) 6 (23)

hor M
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Previous research biopsy

Yes

No

{

Unknown

21 (13)
127 (77)

17 (10)

2(6)
26 (81)

4 (12)

6 (16)
29 (79)

2(5)

1(3)
26 (87)

3 (10)

11 (27)
27 (68)

2(5)

0
20 (77)

6 (23)

hor Manuscrl
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Table 2: Factors associated with patients’ willingness to undergo a research biopsy

e
O

UNADJUSTED ADJUSTED
OR (95% CI) P value OR (95% CI) P value
BIOPSY TIMING
Additional pass mmrence: 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

SOCIODEMOGRAPHICS'

hor
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Ethnicity* (reference: Caucasian) 5.14 (1.57, 16.88) P =0.007 5.93 (0.74, 47.76) P =10.095
Time since diHetastatic cancer® (per year) 1.22 (1.02, 1.46) P =0.032 1.26 (0.77, 2.06) P =0.355
Time since biops @ kind’ (per year) 1.19 (1.02, 1.38) P =0.024 1.04 (0.72, 1.50) P=0.827
Previous clinicaltrial"pe pation (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: 1.67 (0.75, 3.70) P=0.21
Education (refer: ondary education)
No educatlon/ ducation 0.48 (0.10, 2.32) P=0.36
1.39 (0.61, 3.15) P=0.43
Tertiary educa ,
Employment stag (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
ies (reference: no previous biopsies)
1.18 (0.40, 3.52) P=0.761
1.43 (0.36, 5.61) P=0.611

23

This article is protected by copyright. All rights reserved.




Research Biopsies. Robinson et al.

Experience of previous biopsies (reference: as expected)

Much worse or a little worse than expected 0.36 (0.09, 1.38) P=0.136
I 0.55 (0.18, 1.67) P=0.291
Much better or tter than expected
Previous resear erence: yes) 2.75(0.84, 9.03) P =0.096
L = .
CANCER TYPE
Colorectal cancejg(r ce: melanoma) 0.12 (0.04, 0.34) P < 0.0001
Not included in the adjusted analysis due to high co-
Breast cancer (r nge” melanoma) 0.15 (0.05, 0.43) P =0.001 SOt e I Juste ysis au 9
linearity in the model, but included as a second level
Lung cancer (reforenc elanoma) 0.18 (0.06, 0.56) P=0003 random effect. Varlablllty in the; gutcome due to cancer
type is negligible.
Prostate cancer ce: melanoma) 0.29 (0.09, 0.97) P =0.045

-

1 Only sociodemographic variables that were statistically significant in unadjusted (univariate) analysis were included in adjusted (multivariable) analysis.

1 Ethnic catégo lude Caucasian vs Other (Asian, African, Middle Eastern, Aboriginal or Torres Strait Islander, Other and Undisclosed)

§ Years s variable

=
-
O
L
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Table 3:

{

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

Varusc

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

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

Biopsy site: bone biopsy (reference: skin)

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

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

Melanoma 0.14 (0.05, 0.44), P = 0.001

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

: Iolorectal cancer 0.58 (0.20, 1.62), P=0.30
elanoma 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

cr

S

Data are o afios with 95% confidence intervals and P values. For each biopsy site a skin biopsy
has been e reference biopsy site, and data is represented for each of the 5 cancer cohorts
investigated.

U
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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%)
Learning more 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 associated with 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




