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Use of human surplus biospecimens in research: a 
survey from a cancer centre
M. Al-Hussaini 1 and A. Abu-Hmaidan 2

ABSTRACT Little is known about the public’s views on the use of human biospecimens for research in the Eastern 
Mediterranean Region. A study at a cancer centre in Amman, Jordan, assessed patients’ perceptions about the use 
of blood and tissue samples obtained during clinical care and the use of these in research. A self-administered 
questionnaire was distributed to a sample of 205 adult cancer patients. Almost all patients (98.0%) accepted the use 
of their surplus blood samples and archived tissue in research if they consented, with about one-third requesting 
a specific opt-in consent. Most patients (82.9%) also agreed to donate a blood sample for research purposes only, 
84.9% were interested to know the results of that research, but with a specific opt-in consent, and 81.0% accepted 
sending their samples to research laboratories abroad, even without specific consent. Patients’ views on the 
potential use of the surplus biospecimens in research were largely concordant with the international literature.
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استخدام العينات البيولوجية البشرية الفائضة عن الحاجة في البحوث: مسح مستمد من مركز للسرطان
ميساء الحسيني، عميد أبو حميدان

ــد  ــط. وق ــم شرق المتوس ــوث في إقلي ــة في البح ــة البشري ــات البيولوجي ــتخدام العين ــن اس ــاس ع ــول آراء الن ــا ح ــي معارفن ــةٌ ه ــة: قليل الخلاص
ن، الأردن، لتقييــم إدراك المــرضى لاســتخدام الــدم والعينــات النســيجية التــي يتــم الحصــول  أجريــت هــذه الدراســة في مركــز للسرطــان في عــاَّ
عليهــا خــال الرعايــة السريريــة واســتخدام ذلــك في البحــوث، وذلــك مــن خــال اســتبيان ذاتي تــم توزيعــه عــى عيّنــة تضــم 205 مــن مــرضى 
السرطــان البالغــن. وافــق جميــع المــرضى تقريبــاً )98.0 % منهــم( عــى اســتخدام مــا يفيــض عــن الحاجــة مــن عينــات الــدم والنــاذج النســجية 
المحفوظــة، في البحــوث إذا مــا طلــب الباحثــون موافقتهــم عــى ذلــك، كــا أن مــا يقــرب مــن الثلــث طلبــوا نمطــاً نوعيــاً مــن الموافقــة المقيَّــدة. 
كــا وافــق معظــم المــرضى )82.9 % منهــم( عــى التــرع بعينــات الــدم لأغــراض البحــوث فقــط، وكان 84.9 % منهــم مهتمــن بمعرفــة نتائــج 
تلــك البحــوث، ولكــن مــع موافقــة مقيَّــدة، بينــا وافــق 81.0 % منهــم عــى إرســال العينــات المأخــوذة منهــم إلى مختــرات خــارج البــاد، حتــى 
بــدون موافقــة خاصــة منهــم. وقــد تبــنّ أن وجهــات نظــر المــرضى حــول الاســتخدام المحتمــل للعينــات البيولوجيــة الفائضــة عــن الحاجــة في 

البحــوث تتوافــق مــع مــا هــو منشــور عــى الصعيــد الــدولي.

Utilisation d'échantillons biologiques humains excédentaires en recherche : une enquête dans un centre 
anticancer

RÉSUMÉ Il existe peu d'informations sur l'opinion du public quant à l'utilisation d'échantillons biologiques 
humains pour la recherche dans la Région de la Méditerranée orientale. Une étude menée dans un centre 
anticancer à Amman (Jordanie) a évalué les perceptions des patients concernant l'utilisation des échantillons de 
sang et de tissu recueillis pendant des soins cliniques et leur utilisation pour la recherche. Un autoquestionnaire 
a été distribué à un échantillon de 205 patients adultes atteints de cancer. Presque tous les patients (98,0 %) 
acceptaient l'utilisation des échantillons de sang et de tissus excédentaires conservés pour la recherche, après 
leur consentement, et environ un tiers exigeait une demande de consentement spécifique. La plupart des patients 
(82,9 %) consentaient également à faire un don de sang à des fins de recherche uniquement, tandis que 84,9 % 
souhaitaient connaître les résultats de cette recherche après un consentement spécifique, et 81,0 % acceptaient 
que leurs échantillons soient envoyés à des laboratoires de recherche à l'étranger, même sans consentement 
spécifique. Le point de vue des patients sur l'utilisation potentielle des échantillons biologiques excédentaires 
pour la recherche concordait en grande partie avec les points de vue présentés dans la littérature internationale.
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Introduction

Human biospecimens constitute a valu-
able resource for different types of basic 
and clinical research (1), and surplus 
blood and archived tissue samples are 
useful for teaching, audit and quality 
control in laboratories (2). However, 
when the primary purpose of biospeci-
men collection and tissue archiving is 
clinical care, patients are generally not 
informed of the potential use of leftover 
biospecimens in research, and specific 
consent addressing this issue may not 
have been obtained at the time of 
specimen collection. Although policies, 
frameworks and legislations regulating 
the use of biospecimens in research 
have been introduced in many countries 
to overcome potential conflicts (3–8), 
such regulations are generally lacking in 
developing countries (9). Internation-
ally unified guidelines regulating the use 
of biospecimens in research are urgently 
needed (10).

A search of the medical literature 
revealed a scarcity of publications in 
which public or patients’ views on 
the use of human biospecimens for 
research have been evaluated in the Re-
gion. Most Saudi patients surveyed in 
one centre agreed to the use of leftover 
samples in research, without (49%) or 
with (37%) consent, with only 14% ob-
jecting (11). Many Egyptians surveyed 
did not favour the donation of blood 
samples for research and were hesitant 
to have their blood samples donated 
for genetic research or exported outside 
the Arab region for research purposes 
(12). In a study from Morocco, incon-
sistencies were found between labora-
tories in obtaining informed consent 
from patients when using their sam-
ples in research (13). More recently 
Ahram et al. explored the attitude of 
a large cohort (> 3000) of Jordanians 
towards biobanks, a concept which was 
positively accepted by a majority of 
respondents (14).

At the King Hussein Cancer Cen-
tre in Amman, Jordan, tissue paraffin 

blocks are archived at the pathology 
department almost exclusively for clini-
cal care, while blood samples and other 
biological specimens are disposed of 
once the requested test is completed. 
Lately an apparent increase in the use 
of archived tissue and other surplus 
biospecimens in research has been 
noted. Although a national clinical re-
search law came into effect a few years 
ago (15), nationwide regulation on 
the use of surplus biospecimens is still 
lacking. The local institutional review 
board/ethics committee tries to oper-
ate in accordance with international 
regulations. It demands anonymiza-
tion, or at least coding of specimens, 
before granting approval for their use 
in research. For any prospective col-
lection of blood or tissue specimens 
primarily for research purposes, and/
or when sending specimens for exter-
nal laboratories for further testing is 
part of a collaborative national/inter-
national research, obtaining specific 
consent from the concerned patients 
is mandated.

The views of our patients on the 
potential use of their specimens in re-
search have never been studied. Our 
aim was 3-fold: to assess patients’ 
awareness about the final destina-
tion of blood specimens and tissues 
obtained during the course of clinical 
care, once this is completed; to explore 
patients’ perceptions and any potential 
obstacles to the use of surplus blood 
and archived tissue in research; and to 
compare the results with the interna-
tional literature.

Methods

Sample
This was a cross-sectional study over 
a 2-week period (3 April to 14 April 
2010). All patients attending the adult 
chemotherapy outpatient clinic at 
King Hussein Cancer Centre were 
approached and those who agreed to 
participate in the study were recruited 

and asked to give informed consent. 
The questionnaire was anonymous, so 
that identifiers such as names, hospital 
numbers or national identity numbers 
were not collected.

Data collection
A questionnaire was developed by the 
investigators in English. It consisted of 
31 questions divided into 5 parts: de-
mographic data (4 questions); patients’ 
previous experience of medical research 
(6 questions); assessment of patients’ 
awareness of the destination of surplus 
blood (5 questions) and tissue speci-
mens (8 questions) acquired during 
the course of routine clinical care; and 
patients’ perceptions on the potential 
use of biospecimens in research, the 
ownership, the need and preferred type 
of consent, and any possible obstacles to 
the use of those specimens in research 
(8 questions).

Arabic translation was performed 
by one of the investigators (A.A.H.) and 
was reviewed by the other investigator 
(M.A.H.). Research assistants were 
recruited from the School of Pharmacy 
at the University of Jordan and were 
trained in fundamental research eth-
ics and on use of the questionnaire. 
After obtaining the institutional review 
board approval, a pilot phase was car-
ried out in which the questionnaire 
was distributed to 20 adult patients at-
tending the chemotherapy outpatient 
clinic.

Data analysis
The participants’ demographic data 
and their responses to the question-
naire are presented as total counts 
and percentages. The participants’ re-
sponses regarding donating and using 
their biospecimens in research were 
correlated with their demographic 
data and any previous participation 
in research using the chi-squared and 
Fisher exact tests. A significant P-value 
was determined at ≤ 0.05. All analyses 
were performed using SAS, version 
9.1.
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after they had been removed for diag-
nostic purposes, half the patients (104, 
50.7%) knew that the laboratory doctor 
(pathologist) was the physician who 
examined the tissue. 

Participants listed self-education 
through active searches in various avail-
able media (magazines, Internet, etc.), 
or through their previous experience, as 
the main sources of knowledge. Surpris-
ingly, only 5.4% of participants consid-
ered the medical team as the source 
of information about blood samples 
and 7.4% about tissue samples. When 
several potential uses of surplus blood 
and archived tissue specimens were 
listed, comparable results were obtained 

Results

Patients’ background 
characteristics
The questionnaire was distributed to 
205 participants (Table 1). There were 
55 (26.8%) males and 137 (66.8%) 
females (missing data on 13 cases). The 
age ranged between 19 and 80 years 
old, with a mean of 48.5 years. The 
majority were of Jordanian nationality 
and resident in the capital city, Amman 
(66.3%).

Participation in medical 
research
The first question explored any previ-
ous participation in medical research. 
A total of 48 patients (23.4%) had 
participated in medical research, only 
7 of whom (14.6%) had participated 
previously in studies in which dona-
tion of blood samples or examination 
of tissue biopsies were requested. More 
than two-thirds of patients (147, 71.7%) 
had never participated previously in 
any medical research, since 93 of them 
(59.2%) had never been approached by 
researchers. Humanitarian reasons such 
as helping other cancer patients and/
or benefiting society were listed as the 
main motivations for participation by 
25/48 (52.1%) and 133/147 (90.5%) 
participants with and without previous 
research enrolment respectively.

Patients’ perceptions about 
use of biosamples
The destination of the surplus blood 
samples withdrawn during routine clini-
cal care was reasonably predicted. Of 
the participants 83 (40.5%) thought 
that blood was disposed of immediately 
once the requested clinical tests were 
completed. The rest, however, did not 
have a clear idea about the destination 
of the surplus blood (Table 2). Compa-
rable results were obtained for leftover/
excess tissue samples; only 23.9% were 
aware that the tissue blocks would rou-
tinely be archived in the pathology/
laboratory department at the Centre. 

Indeed, a similar percentage (23.4%) 
thought that all tissue samples would 
be disposed of after the diagnosis was 
completed (Table 2).

The majority of participants (171, 
83.3%) declared that the physician or 
another member of the treating medical 
team had actually explained the proce-
dure involving a tissue biopsy/resection 
and the indications for performing this 
procedure. However, 149 (72.7%) con-
firmed that the procedural informed 
consent did not include any informa-
tion about what happens to the tissue 
samples once diagnosis is completed.

When they were asked who they 
thought examined the tissue specimens 

Table 1 Demographic data of participants and previous experience in research 
(n = 205)

Variable No. %

Sex

Male 55 26.8

Female 137 66.8

Not stated 13 6.3

Education level

Illiterate 10 4.9

High school 91 44.3

College 34 16.6

University 51 24.9

Postgraduate studies 9 4.4

Not stated 10 4.9

Marital status

Married 160 78.0

Single 15 7.3

Divorced 9 4.4

Widowed 10 4.9

Not stated 11 5.4

Nationality

Jordanian 178 86.8

Non-Jordanian 9 4.4

Not stated 18 8.8

Place of residence in Jordan (n = 178)

Amman 118 66.3

Outside Amman 60 33.7

Previous participation in medical research

Yes 48 23.4

No 147 71.7

Not stated 10 1.9
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in both cases: 139 (67.8%) and 138 
(67.3%) patients agreed on using the 
surplus blood and archived tissue speci-
mens respectively in medical research 
(Table 2).

Patients’ perceptions of the 
ownership of biosamples
The last part of the questionnaire fo-
cused on assessing patients’ percep-
tions of the ownership of their samples 
and potential obstacles that might face 
researchers when dealing with bio-
specimens in research. The majority of 
patients believed that ownership lies 
within the framework of the medical 
body; 81 (39.5%), 34 (16.6%) and 14 
(6.8%) believed that the hospital, labo-
ratory or surgeon owned the specimens, 
respectively. Only 55 (26.8%) believed 
that the patient owned the specimens 
and 21 (10.2%) did not know who 
claimed ownership. Most of the patients 
(196, 95.6%) showed no interest in 
retrieving the blood/tissue specimens 
once clinical care was completed.

Interestingly, 170 (82.9%) patients 
were willing to donate a blood sample 
primarily for research purposes, even if 
this was not driven by medical care. An 
explanatory note in this section of the 

questionnaire clearly stated that blood 
and tissue samples were not exhausted 
completely during the routine clinical 
work-up, and that tissue specimens 
were archived in the pathology depart-
ment. The overwhelming majority (201, 
98.0%) accepted for their surplus/ar-
chived samples to be used in research if 
they consented, and most patients (166, 
81.0%) would consent to sending their 
samples for analysis to external interna-
tional laboratories. Many participants 
(174, 84.9%), however, were interested 
in knowing the results of the research 
tests on their specimens.

Patients wish to give consent
Two-thirds (139, 67.8%) did not re-
quest to be consented each time their 
samples were used in research, i.e. agreed 
on a general opt-in approach. Patients 
who wanted to know the results of the 
research tests were significantly more 
inclined to require their consent being 
secured each time prior to using their 
samples (P = 0.02) (Table 3), whereas 
those who did not object to their sample 
being sent to other laboratories were 
significantly less likely to request their 
consent being secured prior to any re-
search study (P = 0.05) (Table 3).

The impact of demographic vari-
ables (age, sex and level of education) 
and prior participation in research were 
tested against the patients’ willingness 
to donate blood samples for research (P 
= 0.90, 0.91, 0.94 and 0.87 respectively) 
and their attitudes to use of leftover 
samples in research (P = 0.80, 0.33, 0.59 
and 0.27 respectively), the need to be 
consented each time leftover specimens 
are used (P = 0.17, 0.33, 0.067 and 0.68 
respectively) and sending exporting 
biospecimens abroad to international 
laboratories (P = 0.36, 0.59, 0.04 and 
0.40 respectively). None of the variables 
showed statistically significant results, 
except for education, which tended to 
affect the decision regarding the need to 
be consented each time specimens were 
used for research as well as accepting the 
export of specimens abroad.

Discussion

Our study offers an insight into the 
views of this sample of patients on the 
use of surplus blood and archived tis-
sue specimens in research. The great 
majority of participants accepted the 
use of leftover samples in research if 
they have consented. Patents’ age, sex, 

Table 2 Patients’ perceptions about the destination and potential use of surplus blood and tissue samples taken in routine 
clinical care (n = 205)

Itema Blood samples Tissue samples

No. % No. %

What do you think happens to the leftover tissue?

Thrown away immediately after the procedure 83 40.5 48 23.4

Used to teach medical students about disease 56 27.3 70 34.1

Used to test new drugs 25 12.2 44 21.5

Preserved and kept (archived) 21 10.2 49 23.9

Don’t know 35 17.1 31 15.1

If you were to decide on what happens to the leftover tissue, which of 
the following would you agree to?

Teaching medical students 141 68.8 129 62.9

Medical research 139 67.8 138 67.3

Diagnosing other diseases 106 51.7 86 42.0

Training doctors 78 38.0 78 38.0

Calibration of medical devices 62 30.2 58 28.3
aPatients could choose more than 1 response per question.
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educational level and previous partici-
pation in research did not significantly 
affect their acceptance. The findings in 
our study are in accordance with other 
studies reported in the international 
literature (16–18). In other published 
studies agreement on the use of tissue 
in research was shown to be unaffected 
by patients’ demographic characteris-
tics or ethnicity and whether they were 
diseased or not (17,19).

Respect for autonomy of research 
participants is the cornerstone of 
research ethics. Obtaining informed 
consent guarantees patients’ auton-
omy. Whether an opt-in or opt-out, 
general or specific, consent is needed 
in biospecimen research is still being 
debated. A study on cancer patients 
in The Netherlands indicated that less 
than 5% of surveyed colon and breast 
carcinoma patients declined using their 
tissue in research. More patients (60%) 
preferred an opt-out plus approach, in 
which active verbal information about 
the possibility to opt-out with all future 
research on their tissue was preferred 
to a one time general consent (11%) 
(20). A focus group survey of the Japa-
nese public indicated diverse attitudes 
towards the use of archived samples in 
research without consent. Their views 
ranged from a positive approval of the 
use of samples without prior consent, 
to reluctance to accept, to requesting a 

non-specific prior notice, up to wishing 
to have the power to opt-out and insist-
ence on individual informed consent 
(21). A majority of Scottish people 
surveyed were positive about leftover 
blood being collected and stored for 
future research use, but they preferred 
an option for an open-ended consent 
(22). These same views were shared 
by a group of Finnish people surveyed 
(23). On the other hand, a Swedish 
study investigating public opinion on 
the use of biospecimens showed that 
the majority were willing to donate 
a sample for storage in biobanks for 
future research under a one-time gen-
eral consent, subject to approval by 
ethics committees (24). Most of our 
participants indicated that they did not 
need to consent each time their sam-
ples were used in research if an initial 
consent at the time of collection of 
the samples was secured, i.e. they were 
satisfied with a general opt-in consent. 
Interestingly; these views were similar 
to what was reported by Ahram et al. 
in Jordan, in which 90% of the general 
population preferred an opt-in type of 
consent, more commonly of a general 
(75.2%) rather than a specific (16.9%) 
type (14). This gives credibility to our 
study since, although our sample was 
smaller and addressed the views of 
patients only, the conclusions were 
similar in both studies.

Ownership of the samples removed 
at the time of routine clinical care is an-
other controversial point, with many hot 
debates between researchers, ethicists 
and the public, sometimes culminating 
in lawsuits (25). Ownership implies not 
only the physical possession of samples, 
but also the right to any potential ben-
efits including financial gains and intel-
lectual property. Ownership should be 
differentiated from custody, whereby 
specimens are held under the guardian-
ship of the custodian, who might not 
be able to gain the rights to benefits. In 
a survey of post-surgery patients in the 
United Kingdom (UK) they listed the 
hospital (29.1%), the patient (23.2%) 
or the pathology department (19.7%) as 
the owner of the samples (26); 15.0% be-
lieved that nobody can claim ownership 
rights, in accordance with the updated 
version of the Human Tissue Act in UK 
(27,28). The majority of our surveyed 
participants thought that the various rep-
resentatives of the medical body, i.e. the 
hospital, the pathology department and/
or the surgeon, had this ownership rights 
and only 10.2% thought that nobody 
should claim ownership. Although this 
is marginally less than the 15% reported 
by Bryant et al. (26), the difference could 
be explained on the basis of increased 
public awareness in the UK following 
adverse publicity in 2000 about tissue 
retention, for which public campaigns 
and legal inquiries were launched, and 
which has resulted in the amendments 
made to the Human Tissue Act (29).

Some limitations of the current study 
include the small number of participants 
recruited from a single institution. In ad-
dition, not all questionnaire items were 
completed by all patients. Despite this, 
the current study sheds light on the 
perception of our patients about the 
potential use of leftover biospecimens 
in research. Several recommendations 
emerged, including the need to update 
the Centre’s procedural consent to in-
clude a clear statement on the potential 
use of archived tissue material in research, 
where an opt-in or opt-in plus approach 

Table 3 Patients’ interest in knowing the results of research with biosamples and 
their willingness for samples to be sent to foreign institutions: correlation with 
their wish to give informed consent

Item Total Wish to give informed consent

Yes No

No. % %

Interested to know results

Yes 174 35.5 64.5

No 31 13.3 86.7

χ2 = 5.73, df = 1, P = 0.02

Willing for samples to be sent to 
foreign institutions

Yes 166 29.0 71.0

No 39 45.9 54.1

χ2 = 3.96, df = 1, P = 0.05
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