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Objective: To obtain consent from breast cancer survivors to use residual tissue for a study

on carriership of germ line mutations in the BRCA 1 and 2 genes. To investigate which con-

sent regimen patients prefer for research with archived tissue.

Participants: One hundred and thirty-two patients surgically treated for breast cancer

between 1995 and 1997 in the Netherlands Cancer Institute were mailed a consent form

and a questionnaire.

Results: A consent form was obtained from 90%; 3% withheld consent for the use of archived

tissue. A completed questionnaire was returned by 84%. ‘One-time general consent’ was

considered to be the best procedure for consenting to research with stored tissue by 56%,

23% favoured the current ‘opt-out’ procedure; 21% did not know or had no preference.

Conclusion: Obtaining fresh consent for genetic research with stored tissue is possible at the

cost of time and effort. Most patients give consent for research with residual tissue.

� 2008 Published by Elsevier Ltd.
1. Introduction

Human tissue stored after clinical procedures is an exceed-

ingly important resource for medical research.1,2 Consent

for use of stored tissue for research purposes can be obtained

in a variety of ways, and there is on-going discussion about

which procedure complies best with patients’ wishes while

also being feasible. Some argue that implied consent with

the opportunity to opt-out is sufficient.2–5 Others claim that

explicit ‘one-time general’ (for all future research) consent

should be asked.6,7 An alternative is ‘one-time specific con-

sent’ with opportunities to have more control over future uses

of tissue.8,9 Patients can also be asked for fresh consent at the

start of research, a procedure of which thus far only Furness

and Nicholson10 have reported.
hed by Elsevier Ltd.
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an Leeuwen).
European national legal systems differ as to whether it is

required to obtain fresh consent for the use of residual coded

tissues in scientific research.11 Genomic studies could have

consequences for the individuals or families if data are re-

leased.12–14 The recent ‘Draft Guidelines for Human Biobanks

and Genetic Research Databases’ of the OECD15 only apply to

tissue banks established for research purposes, thereby miss-

ing the vast potential resource of stored residual tissue. Ask-

ing consent for the use of these collections in biobank

research would mean re-contact and fresh consent.

In the Netherlands, anonimised samples obtained during

medical treatment may, according to the Dutch Act on the

Medical Treatment Contract,11,16 be used in medical research

if the patient has not objected to this ‘secondary use’. Active

consent for the use of such materials is not required and the
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law does not specify how patients should be informed about

secondary use of tissue. The Dutch Federation of Medical Sci-

entific Societies, together with patient groups and the Royal

Dutch Medical Association, established a Code of Conduct

for the use of residual tissue in research.17 This self-regula-

tion extends the scope of the ‘opt-out’ procedure to include

the use of coded tissue. The need for a new law about the

use of tissue for research is currently being considered. While

some argue that explicit consent should be obtained,18 others

favour an opt-out procedure.11 The present study aims to con-

tribute to the debate about consent regimens by providing

data on the practice of obtaining fresh consent for genetic re-

search in a population of cancer patients. We also investi-

gated patients’ preferences for various consent regimens.

2. Methods

2.1. Research setting

This study was performed in the framework of a project

addressing the prognosis of breast cancer in carriers of muta-

tions in the breast cancer associated genes.19,20 We identified a

retrospective cohort of breast cancer patients for whom paraf-

fin-embedded tissue blocks were available for DNA isolation

and subsequent mutation analysis. To protect the privacy of

patients, a special procedure was developed which double

codes tissue, rendering the data anonymous at the level of

the investigator. This procedure is explained in a separate pa-

per.19,21 For patients surgically treated before the Act on the

Medical Treatment Contract came into effect (1995), tissue

blocks could be used based on the Code of Good Conduct.

For patients treated in the first years after 1995, it was un-

known whether they were informed about research and had

the opportunity to opt-out of research with their stored tissue.

The primary objective of the current study was to deter-

mine the extent to which members of this cohort were willing

to give consent for the use of their stored tissue, and their

attitudes towards being provided with the opportunity to give

(or withhold) such consent. We also investigated women’s’

preferences for various consent procedures.

2.2. Patients

Using the tumour registry of the Netherlands Cancer Insti-

tute, we identified all patients in the hospital who were trea-

ted for operable breast cancer before the age of 50 years

between 1995–1997 (N = 132) and were alive and disease-free

in 2006.

2.3. Data collection procedures

All patients were sent a letter and an information leaflet

about the research project, a consent form and a stamped re-

turn envelope. Patients were asked to return both the consent

form and the questionnaire. One month after the letters had

been mailed, non-respondents received a reminder with the

same study materials. Patients who did not respond after

the reminder were contacted by phone after one month.

The information leaflet explained the background and

aims of the research. It was also explained that, although
rare, ‘incidental findings’ with implications for the patient’s

health might emerge from the research. The consent form

therefore asked for consent to use stored tissue for BRCA 1/

2 testing and also whether the patient wished to be informed

about incidental findings.

The questionnaire covered a range of topics, including atti-

tudes towards having been given the choice about tissue use,

opinions about the best procedure for informing patients and

for requesting consent from patients, and attitudes towards

genetic and commercial research, tissue storage and owner-

ship of tissue.

The question about the various consent regimens was

introduced by explaining that one-time general consent is a

model in which the patient is informed and actively asked

for written permission for all future research with archived

tissue. Opt-out was described as the model in which the pa-

tient is not actively informed and not actively asked for con-

sent; information about research with tissue is available in

the general leaflet of the hospital and the patient can opt-out.

All respondents were asked to cooperate with a telephone

interview. A selected number of questions from the written

questionnaire were discussed in-depth during these inter-

views, with particular emphasis placed on the questions

about consent regimens, how patients perceived the storage

and use of tissue, and types of research for which patients

wished to give consent. If the respondent agreed, the Inter-

views were tape recorded and subsequently transcribed. The

study was approved by the hospital’s institutional review

board.

2.4. Statistical analysis

In the analysis, we compared the distribution of preferences

for different consent regimen between subgroups according

to patient’s age, educational level and convictions of owner-

ship of tissue using Pearson’s v2. All tests for statistical signif-

icance were two-sided.

3. Results

3.1. Response rate and patient characteristics

Of the 132 patients approached by mail, 119 (90%) returned

the consent form. Half (51%) were returned after the first let-

ter, 30% were returned after a written reminder. One patient

sent back all documents in an unopened envelope with the

explicit message not to contact her. We called 17 patients by

telephone, 12 of them (9% of all mailed women) returned

the consent form. Before approaching these patients by tele-

phone, we checked whether their medical charts indicated

reasons not to contact them, 3 were not contacted and one

had recently died. A further three patients could not be con-

tacted by mail or telephone, one of them had died.

We obtained 114 questionnaires (86%), 111 (84%) of these

could be used in analysis. We obtained consent for a

telephone interview from 81 patients (68% of responding

patients). General characteristics of the respondents are

shown in Table 1. The median age of the responders at time

of the study was 56 years. Fifty-seven percent of the respon-

dents had advanced vocational or university education.



Table 1 – Characteristics of respondents.

All respondents Interviewed

(N = 111) % (N = 81) %

Age (at time of study)

>60 years 11 10 6 7

59–50 years 79 71 56 69

<49 years 21 19 19 24

Median age of responders (range) 56 years 38–62 55 years 38–62

Median age of non-responders (n = 13) (range) 55 years 43–62

Educational levela

Low 4 4 2 2

Intermediate 49 44 32 39

High 58 52 46 57

Educational level of non-responders (n = 13)

Low 0 0

Intermediate 4 30

High 7 54

Missing 2 15

No. (%) with a professional occupation 75 68 58 72

No. (%) with a religious affiliation 47 42 32 39

No. (%) feeling healthy 89 80 63 78

a Low level education: primary school, lower vocational training or lower general training; intermediate level: intermediate vocational or

intermediate/higher general; high level: higher vocational or university training.
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3.2. Consent for use of stored tissue

Only 4 respondents (3.4%) withheld consent, 2 in response to

the first mailing and two in response to the telephone remin-

der. One respondent, an insider in health care with a univer-

sity degree, was convinced that all of her tissue would be used

in research, leaving nothing for clinical use, if needed. An-

other respondent with a university degree did not want her

tissue investigated for germ line mutations for fear that she

would be informed about being a mutation carrier (despite

the fact that the information leaflet explicitly indicated that

this would not be done). The two other respondents who de-

clined to give consent stated: ‘The tissue has been there for

such a long time. It is kept in trust, better leave it alone. I

do not want new findings to come out; I don’t want to make

choices again.’ Some consenters also expressed uncertainty

or anxiety about the chance to be informed about an inciden-

tal finding. The majority of respondents who consented to the

research (97%) however, wished to be informed about inciden-

tal findings.

The most common reasons for providing consent were not

caring about what happened with their tissue and a desire to

contribute to improving treatment for future patients. Con-

sent was also provided because respondents thought that

they would be informed about research findings, although

they were informed that research findings would not be re-

ported. Many (57%) thought that they had the right to be in-

formed about research findings.

3.3. Preferences for consent regimens

One-time general consent was preferred by 56% of the

respondents, ‘opt-out’ by 23%, 21% had no preference or did

not know which regimen they preferred (Table 2). Older

respondents (>50 years), those more highly educated, and
those who did not consider themselves to be the owner of

their stored tissue or DNA were more likely to favour the

opt-out regimen, although these associations were not statis-

tically significant (age [v2 = 8.0; df. 6; p = 0.23], educational le-

vel [v2 = 4.2; df. 6; p = 0.64] and conceptions of ownership

[v2 = 3.9; df. 3; p = 0.26]) (Table 3). A minority of respondents

(23%) felt that it would be appropriate for a ‘representative

body’ to make decisions about tissue use; as this would re-

lieve patients of the necessity or responsibility of making a

choice.

During the interviews, the potential drawbacks of the one-

time general consent regimen versus the opt-out regimen

were discussed with the 45 respondents who had indicated

in the written questionnaire that they favoured one-time gen-

eral consent. Potential barriers and problems discussed

included time constraints, additional paperwork, asking con-

sent from individuals who otherwise would not want to be

confronted with such decisions and low response rates. After

these discussions, 26 respondents (58%) still preferred one-

time general consent but their preference for this regimen

was based primarily on the desire to be informed; the

opportunity of making a choice in itself was not critical to

them. Some of them suggested an alternative model (to the

Dutch context in which information about tissue is not pro-

vided actively): inform patients about storage and use of

tissue actively and give the opportunity to read more about

it in an information sheet so that they can contemplate to

opt-out.

3.4. Obtaining fresh consent

We evaluated the model of fresh consent and more specific

consent for future research. Although most respondents

(92%) appreciated having had the choice, almost half of the

respondents (49%) thought that asking consent for the



Table 2 – Patient preferences regarding consent regimen.

All respondents Interviewed

(N = 111) % (N = 81) %

Type of consent regimen

I think ‘opt-out’ is the appropriate consent regimen 26 23 22 27

I think ‘one-time general consent’ is appropriate 62 56 45 56

I have no opinion/do not know which regimen is best 23 21 14 17

More control over future research

I gave permission for this research but not for other

future research because I want to be able to give

consent for future research

49 45 36 44

I think patients should be able to indicate in which

kind of future research their tissue may or may not be

used

73 61 52 64

I would appreciate to be able to indicate in advance

whether my tissue could be used in commercial

research

70 59 57 70

Timing of information. When should information about tissue use in research be given?

I want information provided during the hospital stay 54 49 38 47

I want information provided after the hospital stay 49 44 35 43

I think it should be given at another moment 8 7 8 10

How should the written information be provided?

In the general hospital leaflet 48 43 34 42

In a specific leaflet 58 52 43 53

No information should be provided 2 2 2 2

Information should be offered otherwise 3 3 2 2
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research project was not really necessary. Approximately

one-quarter of the respondents were aware that tissue had

been stored and that this tissue could be used in medical re-

search, so the request for consent came as a surprise to most:

‘You still have my tissue?’, or a comparable question was of-

ten brought forward during the interviews. A minority (30%)

felt that the request stirred emotions because it remembered

them of breast cancer.

Respondents (64%) trusted privacy regulations for research

with tissue, 11% had doubts and 25% did not know. The trust

was based upon the hospital and its physicians. Most respon-
Table 3 – Preferences regarding consent regimen by patient ch

Pref

(

Educational level (v2 = 4; df. 6; p = 0.64)

Low (n = 4; 4%)

Intermediate (n = 49; 44%)

High (n = 58; 52%)

Missing2

Age (v2 = 8; df. 6; p = 0.23)

>60 (n = 11; 10%)

59–50 (n = 79; 71%)

<49 (n = 21; 19%)

Ownership of tissue (v2 = 3.9; df. 3; p = 0.26)

Feels she is still owner of the stored tissue (n = 58; 53%)

Feels she is no longer owner of the stored tissue (n = 51; 47%)

Missing2
dents (70%) did not think it was necessary and appropriate to

ask relatives to provide consent for tissue research after they

themselves had died, 21% did, others did not know.

In the telephone interviews, we also discussed the draw-

backs of repeated fresh consent for new research. After dis-

cussion of potential problems with the fresh consent model:

the need to repeatedly contact people with difficult questions

and with information that would remind them of their cancer

experience, increased paperwork, difficulty in locating indi-

viduals and potentially high non-response rates, only half of

those who initially favoured this model continued to do so.
aracteristics.

ers ‘opt-out’ Prefers ‘one-time
general consent’

No preference/do
not know

n = 26) % (n = 62) % (n = 23) %

25 50 25

18 63 19

28 50 22

36 36 27

24 56 20

14 67 19

17 64 19

31 45 24
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Many respondents (45%) indicated that they gave consent

for the research project but that they would prefer to be in-

formed about future other research projects with their tissue.

Many (61%) were in favour of a procedure that would provide

authorisation about types of future research with their tissue

in advance (Table 2). Many (70% of interviewed) respondents

would appreciate to be able to indicate in advance whether

tissue could be used in commercial research. Genetic research

was thought to be valuable and unproblematic but ‘commer-

cial research’ was often rejected. Respondents approved of re-

search with their tissue because it could help future patients;

‘commercial research’, in which profit would be made by

using tissue, was seen to contradict the interests of the com-

mon good because the knowledge gained through research of

the tissue would not become available to everyone.

4. Discussion

Our study is the first one reporting on a procedure to obtain

fresh consent for research with tissue archived after surgery

for cancer in the distant past. In this research we used and

studied the fresh consent procedure, we obtained consent

forms from 90% of patients. The large majority (97%) gave

consent for genetic research with archived tissue, some after

considerable effort. Studies in other settings reported similar

consent rates.5,10,22–27

Most respondents (92%) appreciated being asked for con-

sent but many (49%) thought it was not really necessary be-

cause they endorsed research on breast cancer. Fifty-six

percent of respondents considered ‘one-time general consent’

to be the best procedure for consenting to research with

stored tissue, while 23% favoured the current ‘opt-out’ proce-

dure and 21% did not know or had no preference. However,

during interviews more than half of the respondents who ini-

tially chose ‘one-time consent’, voiced the opinion that it was

more important to be informed about tissue use than actually

have the opportunity to give or withhold consent for research.

Patients feel respected and valued by being asked for consent,

considering the opportunity to actually give consent of sec-

ondary importance.28

Genetic research as such was not considered to be a prob-

lem by the respondents, as was also observed in other

research settings.29,30 Surgically resected tissue had no spe-

cial emotional value for most respondents,31,32 but they were

keen to know what happens to their removed tissue.33 Many

(53%) of our respondents considered themselves to be owner

of residual tissue. In other research, only 10%31 or 23%5 of pa-

tients stated that they retained ownership over tissue re-

moved at surgery. Our respondents did not interpret

‘ownership’ legally; they thought that they had the right to

be informed about research findings and incidental findings.

Both aspects are problematic, the latter can even be consid-

ered a threat to genomic research34 and guidelines should

be formulated.35–38

‘Commercial’ research was rejected by most respondents,

which differs from results by others.22,29 Most respondents

considered ‘commercial research’ as the opposite of ‘re-

search’ from which the society as a whole benefits. This

may indicate that the importance of some types of commer-
cial research for the advancement of the medical sciences

need to be communicated to patients more clearly.

Our respondents wished to be informed about tissue stor-

age and its use in research, this preference is at odds with the

way the current ‘opt-out’ regimen in the Netherlands is put

into practice. Information is available in leaflets but it is not

actively offered to patients. Dutch pathologists and epidemi-

ologists2,3 fear that a ‘one-time consent’ regimen would delay

or inhibit research or causes selection bias.39 The report of the

Dutch Royal Academy of Sciences40 advised ‘opt-out’, largely

based upon concerns that obtaining ‘one-time general con-

sent’ would involve so much effort from health care workers

that a substantial non-response would result, which would

create a bias in the tissue collections available for research.9,39

Recent international publications discuss the question

whether ‘one-time consent’6,7 is sufficient for research with

remaining tissues or that more control should be offered

(i.e. the option to give consent for specific research).9 The

advocates of ‘one-time consent’6,7 argue that 80% of patients

prefer this regimen, almost all patients agree to research with

tissue and that there are no significant differences between

groups according to ethic background or age and educational

level. Helft et al.9 however, show that ‘one-time general con-

sent’did not provide enough control for a significant minority,

especially lower educated patients, older patients and pa-

tients from non-Caucasian origin.

Obtaining fresh consent is considered to be an extraordi-

nary measure41 but the increasing importance42 of residual

tissue for research may make a request for consent to include

the tissue in biobank research appropriate. Many respondents

want to keep some measure of control over future uses of tis-

sue but if patients know research is well regulated and to the

benefit of future patients, re-consent is given. Consent from

relatives in case the donor has died is considered

unnecessary.

When interpreting the results of our study, its strengths

and limitations should be considered. Advantages of this

study include a high response rate, especially when consider-

ing that we asked fresh consent of patients who had surgery

10 years ago. The study group was relatively small and did not

allow extensive subgroup analysis, although it was large en-

ough to give an exploratory insight into the influence of pa-

tient characteristics on preference for consent regimen.

During the interviews, our respondents suggested a

‘mixed model’: short verbal information about storage and

use in research and the option to read more in an information

sheet (with the possibility to opt-out). The on-going debate

between ‘one-time general consent’ and ‘opt-out’does not ap-

pear to represent patient wishes; for them the important

question is not how they can give consent but rather how

they are informed. Our respondents wanted to ascertain that

patients know their tissue is stored and used, this can be done

in an ‘opt-out’ regimen, while it is not necessarily secured in a

‘one-time consent’ regimen. Because of the worries about

commercial uses of tissue, it appears to be important to in-

form patients much better. The availability of tissue for re-

search depends on trust and cooperation of patients and

these can be maintained by informing patients, so that they

at least know they are ‘in an opt-out regimen’.
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