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first important issue is associated with the fact that older patients display
much greater heterogeneity compared with younger patients. Thus, we need
to find reliable tools to discriminate patients who will tolerate treatment
and benefit from a standard approach, from others who will experience
significant toxicity and will require a more attenuated approach. Another
important question is whether clinical trials should have an age-specific
design with certain end points or an age-unspecified design. Should we have
age-specific trials in all disease settings and for all older patients? In the case
of age-specific trials, which is the most appropriate methodology and the
most appropriate end point? The purpose of the current article is to discuss
the abovementioned issues.

It is well known that cancer is a disease of the elderly. Although older patients
(=65 years of age) represent approximately 15-20% of the total population, can-
cer incidence is 11-fold higher in this demographic than in younger groups and
approximately 60% of all cancers occur in older patients [1). Furthermore, nearly
80% of cancer deaths are observed in people >60 years of age and approximately
30% of male and female cancer deaths in the USA occur in people aged 280 years
of age [2]. Additionally, the number of older patients with cancer is expected
to increase due to the aging of the western world’s population [3] resulting in
increased cancer-related morbidity and mortality among older persons [4].

However, the focus of cancer research does not tend to support this pattern
of cancer burden. Despite the high incidence of cancer in older patients and the
cancer-associated morbidity and mortality in this population, these patients are
clearly underrepresented in clinical trials [s-s]. The age-related recruitment of
cancer patients into registration trials of new drugs or new indications approved
by the US FDA was evaluated by Talarico et al. [7]. This study evaluated data on
28,766 cancer patients from 55 registration trials and demonstrated that the pro-
portions of the overall patient populations enrolled in trials who were aged 265,
>70 and >75 were 36, 20 and 9% compared with the US cancer population as a
whole, where the proportions were 60, 46 and 31%, respectively [7]. Statistically
significant underrepresentation of older patients was noted in registration trials F U T U R E
for all cancer treatment except for breast cancer hormonal therapies (7).

This underrepresentation results in a lack of evidence-based data and, s c I E N C E
consequently, hampers the development of treatment recommendations for

10.4155/CLI1.12.28 © 2012 Future Science Ltd ISSN 2041-6792 465



Review: Clinical Trial Methodology

Pallis

these patients. This lack of recommendations results
in undertreatment of these patients and thus to a poor
clinical outcome, or to over-treatment and, therefore,
to excessive toxicity. This fact clearly underlines the
need for participation of older patients in clinical tri-
als and the necessity of prospective data in everyday
clinical practice. It is clear that without appropriate
clinical research and prospective, well-constructed
clinical trials for both fit and nonfit older patients we
will not be able to provide optimal care for this grow-
ing population [g].

Definition of ‘old’

The cut-off point at which an adult is considered ‘old’
has not been well defined. Aging is a highly individu-
alized process and all the changes involved in this
process cannot be predicted solely on the basis of
chronological age. Patients of the same chronologi-
cal age can have a completely different ‘functional’
age. Thus, the major challenge in geriatric oncology
is to evaluate the patient’s functional age rather than
chronological age [10]. This is of crucial importance,
especially in the field of cancer treatment, where many
therapies have a palliative intent and are associated
with substantial toxicity [o].

In some clinical trials, 70 years of age has been used
as a cut-off point for the definition of ‘old’, whilst other
studies have used 65 years of age [11,12]. Beyond this
point, there is an increased incidence of age-related
physiological changes, which result in altered phar-
macokinetics and pharmacodynamics that could
potentially lead to increased treatment-related toxic-
ity. Furthermore, differences in efficacy of treatment
are observed mainly in patients with hematological
malignancies [13]. Hence, 70 years of age is a reference
point commonly used in clinical trials in oncology,
although this cut-off is arbitrary [14].

Selection of patients suitable for treatment: the
role of geriatric assessment

One of the major challenges confronted by physicians
in everyday clinical practice is how to effectively select
older patients who are suitable for treatment. A gen-
eral characteristic of the older cancer population is
heterogeneity observed among older patients of the
same chronological age [15]. Some patients are likely to
tolerate and to benefit from standard cancer treatment
in a similar way to their younger counterparts, while
others who present with several comorbidities and
significant functional impairment are at higher risk
of experiencing severe treatment-related toxicity [1s]. It
is obvious that prediction of chemotherapy toxicity is
crucial, especially in aggressive tumors (lung and pan-
creatic cancer), where the principal goal of treatment
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is palliation [10]. Ambiguity in the selection of suitable
patients may lead to severe, life-threatening toxicity
induced by standard approaches in less-fit patients
or inadequate treatment in fit patients in whom arbi-
trary treatment modifications are applied. This is an
important issue in both clinical trial design and rou-
tine clinical practice. Therefore, a reliable tool that will
allow the identification of patients who are likely to
experience severe toxicity is of paramount importance
for clinicians. This tool will allow physicians to bet-
ter select patients, to apply treatment modifications,
develop interventions to decrease the risk of toxicity
and, in general, better tailor the treatment plan on an
individual level, in both the clinical trials setting and
routine clinical practice [16].

Geriatric assessment

Comprehensive Geriatric Assessment (CGA) is an
approach developed and used in the field of geriat-
rics to set-up an individualized and proactive care
plan for older patients. It evaluates the patients’ global
and functional status, in order to improve treatment
decisions and outcomes (Table 1). The CGA estimates a
patient’s functional status, the presence of comorbidi-
ties, mental status and emotional conditions, social
support, nutritional status, polypharmacy and the
presence or absence of geriatric syndromes [17].

CGA detects underlying health problems in the
older cancer population and enlightens health param-
eters that are associated to severe chemotherapy-
related toxicity in older cancer patients [1s]. It provides
more relevant information than chronological age and
performance status [19]. The identification of clinical
problems allows the design of interventions and more
tailored therapeutic strategies and, thereby, improves
clinical outcome and patients’ quality of life. Two ran-
domized trials evaluated the impact of implementing
interventions in the outpatient care of older cancer
patients on the basis of CGA results and demonstrated
a statistically significant benefit in survival [20] and
functional status [21].

Geriatric assessment allows the discrimination of
patients into three broad categories: fit, older patients
with no serious comorbidity or dependence (fit
patients); frail patients who present with significant
dependency and comorbidities; and the nonfit, non-
frail patients (vulnerable) who have some dependency
with or without severe comorbidity. Patients in the
first group are considered to be good candidates for
almost every form of cancer treatment as they tolerate
anti-cancer treatment as well as their younger coun-
terparts with similar outcomes in terms of survival [10].
Patients of the second group are usually offered only
best supportive care or ‘soft’ treatments, while for the
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Table 1. Comprehensive Geriatric Assessment measures and instruments used.

Assessments Instrument Administration Ref.

Dependency Activities of daily living Self-administered (48]

Dependency Instrumental activities of daily living Self-administered l49]

Depression Geriatric depression scale Self-administered [50]

Cognition Minimental state examination Interviewer-administered [51]

Comorbidity Charlson comorbidity index Self- or interviewer- [52,53]
Cumulative illness rating scale-geriatric administered or chart-based

Nutrition Mininutritional assessment Interviewer-administered [54]
Body mass index

Polypharmacy n/a n/a

Geriatric syndromes n/a n/a

Mobility/falls Timed up-and-go test Performance test [55,56]
Tinetti Performance test

n/a: Not applicable.

third category of patients, individualized approaches
and specific clinical trials are recommended [22].

Two very interesting papers dealing with the issue
of toxicity prediction in the older cancer population
were recently reported. The first was a model presented
by Extermann et al. [23]. This model (CRASH score)
was constructed along two subscores: hematological
toxicity and nonhematological toxicity. For hemato-
logical toxicity, predictors were lymphocyte count,
aspartate aminotransferase level, instrumental activi-
ties of daily living score, lactate dehydrogenase level,
diastolic blood pressure, and chemotoxicity (accord-
ing to MAX-2 index). Predictors of nonhematological
toxicity were creatinine clearance, hemoglobin and
albumin levels, self-rated health, Eastern Coopera-
tive Oncology Group performance, minimental status
score, mininutritional assessment score and chemo-
toxicity. The second report by Hurria et al. defined as
risk factors for grade 3-5, toxicity age =73 years, can-
cer type (gastrointestinal or genitourinary), standard
dose of chemotherapy, use of polychemotherapy, falls
in the preceding 6 months, assistance with instru-
mental activities of daily living and decreased social
activity [24]. The number of risk factors present was
associated with the risk of severe toxicity (one risk
factor: 23%; seven risk factors: 100%).

Despite the fact that CGA reveals extra informa-
tion and a geriatric assessment-based approach is
recommended by both the International Society of
Geriatric Oncology [25] and the European Organiza-
tion for Research and Treatment of Cancer [1¢], the
best form of CGA for cancer patients is yet to be
defined. Another significant issue in the feasibility
of CGA implementation in everyday clinical prac-
tice, is that CGAs are time- and manpower-intensive
procedures that are not always financially covered by
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healthcare systems. Furthermore, administering all
of the questionnaires included in a CGA to all elderly
cancer patients may not be possible in a heavy-loaded
oncology department. This may explain why, out-
side geriatric medicine, it is often not used in routine
clinical practice.

Due to these difficulties in the use of CGA in eve-
ryday practice, several shorter screening tools have
been developed in cancer patients, such as the Vul-
nerable Elders Survey (VES-13) 26}, the Groningen
Frailty Indicator 271 and the G8 instrument [2s]. These
screening tools are used to select patients with impair-
ment who need further multidisciplinary evaluation.

Why are so many older cancer patients excluded
from clinical trials?

Despite the high frequency of cancer in the older
population, older patients are frequently underrepre-
sented in clinical trials evaluating new cancer treat-
ments [5,6,20]. The reasons for this underrepresentation
can be grouped into three general categories: physi-
cian related, clinical trial design/industry related and
patient related [30,51]. Among physicians there is a
widespread misbelief that older patients are, in gen-
eral, incapable of tolerating the treatment toxicities
and have limited expectations for long-term benefits.
This was confirmed by a survey of 180 oncologists
involved in the treatment of older cancer patients
in Canada. Comorbities and functional status were
reported as principal factors when making treatment
decisions regarding chemotherapy [32]. Furthermore,
patient-related barriers have been reported, such as dif-
ficulty accessing university hospitals, lack of adequate
information about the availability of clinical trials and
the need to obtain their treating physician’s endorse-
ment to participate in a clinical trial (33,34]. In addition,
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although older patients are willing to participate in
clinical trials [3s], cultural, cognitive and physician-
related issues might have an impact on a patient’s
treatment preference [36]. A systematic review of bar-
riers to the recruitment of older patients to cancer
clinical trials revealed barriers related to cancer-trial
design (e.g., the majority of cancer trials in the past
prohibited participation of older patients on the basis
of restrictions on comorbid conditions or organ func-
tion requirements to optimize treatment tolerability)
(30]. According to a survey by Van Spall et al., a very
high percentage of older patients, and those with com-
mon medical conditions were excluded from clinical
trials [371. Moreover, companies are quite reluctant to
rapidly test their new compounds in the truly older
population, since unexpected or even drug unrelated
(side) effects might ‘kill the drug’.

Age-specific versus age-unspecified

clinical trials

An important issue is whether specific trials for older
patients (age-specific trials) should be designed or if the
conclusions extracted from clinical trials in the gen-
eral population can be extrapolated to the older cancer
population.

Younger cancer patients comprise a more homo
geneous population compared with older patients. In
fact, in the older population, aging results in different
effects on organ function and, furthermore, several
comorbidities that characterize the older population
contribute to a significant heterogeneity [38]. This vari-
ance could result in considerable differences in the effi-
cacy and safety of cancer treatments and, therefore,
results from age-unspecified clinical trials cannot be
directly applicable to the older population. Another
major limitation of generalizing the observations of age-
unspecified trials is that they are likely to suffer from
selection bias, since only the ‘healthiest’ older patients
would have been enrolled in these trials and, thus, are
not applicable to the general older population.

Furthermore, these trials produce results that are
more relevant and valid for older cancer patients, since
they are focused on the geriatric population [39]. Another
significant issue is that older patients who participate in
age-specific trials experience significantly less toxicity
compared with older patients who participate in age-
unspecified trials 40l Pros and cons of age-specific trials
are presented in Box 1.

Design of drug clinical trials in older

cancer patients

As differences in organ function between older and
younger patients and also among older patients
could result in differences in pharmacokinetics and
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pharmacodynamics of cancer drugs, pharmacoki-
netic studies and Phase I studies should be specifi-
cally designed for older patients [30]. Extermann et al.
recently presented an interesting approach for early-
phase studies [41]. Instead of progressively increasing the
dose of a drug, as is common practice in Phase I stud-
ies, the level of comorbidities or functional dependence
allowed could be increased. If dose-limiting toxicities
are observed at the first cycle of chemotherapy, then the
starting dose of chemotherapy is reduced (or a less-toxic
regimen is used) in the next cohort of patients. Instead
of three patients per cohort, six could be used, as older
patients present multiple sources of heterogeneity.

Furthermore, as stated by the European Organisa-
tion for Research and Treatment of Cancer’s Elderly
Task Force, it is relevant to design separate specific tri-
als at least for frail and vulnerable older patients [10]. Fit
patients may be included in general-population studies.
For frail patients, a ‘soft therapy’ versus best-supportive-
care approach could be evaluated, while for vulnerable
patients, standard versus ‘softer’ versus no-therapy
approaches could be tested, depending on the setting.
Given the difficulty of designing large, randomized
Phase III trials, these issues could initially be assessed
in the context of randomized Phase II trials. In these
cases physical status (frailty and vulnerability) should
be used as stratification factor [39].

Appropriate end points for older specific trials

It is likely that significant differences in the outcome
priorities of younger and older patients exist, which
means that the use of the same outcome thresholds
may not be appropriate 16]. Therefore, one of the key
elements of the design of a clinical trial in older can-
cer patients is the selection of the appropriate outcome
measures and primary end points.

While overall survival is considered as the ‘gold
standard’ of outcome measurement in cancer clini-
cal trials, this may not be the most proper outcome
for age-specific trials enrolling older cancer patients.
This could be the case for tumor types with an indo-
lent course [42] or in cases of patients with depend-
encies and/or comorbidities and could have a nega-
tive impact on cancer treatment outcome and/or life
expectancy [43.44]. Therefore, some alternative end
points in age-specific cancer trials [10] could be, among
others, health-related quality of life, maintenance of
functional independence, absence of serious therapy-
related side effects and burden of treatment are equally
important in the older population [4s]. A very interest-
ing end point, the so-called overall treatment utility
was recently developed by Seymour et al. [46]. This
end point incorporates patient-reported outcomes
and patient opinion on whether his/her treatment has
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been worthwhile. Moreover, as older patients are likely
to die from causes other than cancer [47], the poten-
tial survival benefit from a new treatment is expected
to be small and can possibly be best evaluated when
considering disease- or treatment-specific events only.
Therefore, a good alternative as an outcome measure
could be disease-specific survival [io].

Conclusion

Despite the high incidence and prevalence of malig-
nancies and cancer-associated morbidity and mor-
tality in the older population, there is still a lack of
evidence-based recommendations for the treatment
of these patients. Treatment optimization in this
special population will require age-specific clinical
trials to be conducted. Thus, we need to optimize
the manner in which clinical research is conducted
in this special population. A number of important
obstacles, such as the development of precise meth-
ods for patient evaluation and selection of appro-
priate outcomes for clinical trials regarding older
cancer patients, remain to be addressed and should
be areas of future research.

Future perspective

Future research in the field of geriatric oncology
will need to address two major issues. The first is
the development of precise methods and tools (both
clinical and molecular markers of aging) to evaluate

Box 1. Pros and cons of age-specific trials.

Factors favoring separate trials

m Improve accrual

m Focus on toxicity and function

m Integration of geriatric assessment

m Determine which Comprehensive Geriatric
Assessment domains are factors in outcome

m Results focused on older population

m Withdraw reluctance on the part of medical
community to enrol older patients

m Safer, with less toxicity

Factors against separate trials

m Support current age bias

m Limit participation in ‘aggressive’ trials or trials of
new agents

m Competitive trials

m Add to trial expense

patients’ ‘functional’ age. Several methods of com-
prehensive geriatric assessment are now available
and are in the process of prospective validation.
Similarly, a variety of biological markers of aging
are intensively studied and implementation in clini-
cal research and clinical practice is eagerly awaited.
The second important issue is the selection of rel-
evant end points for older patient-specific clinical
trials. New end points are now being developed and
tested in clinical trials and hopefully these will be

Executive summary

Definition of old

m In clinical research, 70 years of age is usually used as
Selection of patients suitable for treatment

comorbidities and dependencies).

the comprehensive geriatric assessment (CGA).
CGA

(the vulnerable).

toxicity.

younger and older patients may exist.

m There is no well-defined cut-off point at which a patient is considered ‘old".
m Aging is a highly individualized process and all the changes involved cannot be predicted solely on the basis of chronological age.

a cut-off point, although this is an arbitrary distinction.

m Among older patients there is great heterogeneity (those with no significant problems versus those with significant

m There is a need to effectively discriminate these categories in both clinical research and routine clinical practice. One such tool is

m CGA is an estimate of a patient’s functional status, presence of comorbidities, mental status and emotional conditions, social
support, nutritional status, polypharmacy and presence or absence of geriatric syndromes.
m It allows the discrimination of patients into three broad categories: fit older patients; frail patients; and nonfit, nonfrail patients

m CGA provides more relevant information than chronological age and performance status.

Underrepresentation of older cancer patients in clinical trials

m There is significant underrepresentation of older cancer patients in clinical trials.
m The reasons for this underrepresentation can be physician related, clinical trial design/industry related or patient related.
m One approach to address this issue is the use of age-
m Age-specific trials usually produce more relevant and valid results for older cancer patients and are usually associated with less

specific clinical trials.

m However, it should be kept in mind when designing an older-specific trial that significant differences in the outcome priorities of
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applied in clinical practice in future and
will guide treatment decisions in older
cancer patients.

Financial & competing interests
disclosure
The author has no relevant affiliations or finan-
cial involvement with any organization or entity
with a financial interest in or financial conflict
with the subject matter or materials discussed in
the manuscript. This includes employment, con-
sultancies, honoraria, stock ownership or
options, expert testimony, grants or patents
received or pending, or royalties.

No writing assistance was utilized in the pro-
duction of this manuscript.

References

1 Yancik R, Ries LA. Cancer in older persons:
an international issue in an aging world.
Semin. Oncol. 31(2), 128-136 (2004).

2 Jemal A, Siegel R, Xu J, Ward E. Cancer
statistics, 2010. CA Cancer J. Clin. 60(5),
277-300 (2010).

3 Giannakouris K. Population and social
conditions. Ageing characterises the
demographic perspectives of the European
societies. Eurostat Statistics in Focus 72
(2008).

4 Balducci L, Extermann M. Cancer and
aging. An evolving panorama. Hematol.
Oncol. Clin. North Am. 14(1), 1-16 (2000).

5  Hutchins LF, Unger JM, Crowley JJ,
Coltman CA Jr, Albain KS.
Underrepresentation of patients 65 years of
age or older in cancer-treatment trials.

N. Engl. J. Med. 341(27), 2061-2067 (1999).

6  Kumar A, Soares HP, Balducci L,
Djulbegovic B. Treatment tolerance and
efficacy in geriatric oncology: a systematic
review of Phase III randomized trials
conducted by five National Cancer Institute-
sponsored cooperative groups. J. Clin.
Oncol. 25(10), 1272-1276 (2007).

7  Talarico L, Chen G, Pazdur R. Enrollment of
elderly patients in clinical trials for cancer
drug registration: a 7-year experience by the
US Food and Drug Administration. J. Clin.
Oncol. 22(22), 4626-4631 (2004).

8  Bouchardy C, Rapiti E, Blagojevic S,
Vlastos AT, Vlastos G. Older female cancer
patients: importance, causes, and
consequences of undertreatment. J. Clin.
Oncol. 25(14), 1858-1869 (2007).

9  Raghavan D, Suh T. Cancer in the elderly
population: the protection racket. J. Clin.

470

20

Oncol. 24(12), 1795-1796 (2006).

Pallis AG, Fortpied C, Wedding U et al.
EORTC elderly task force position paper:
approach to the older cancer patient. Eur.
J. Cancer 46(9), 1502-1513 (2010).

Ramalingam SS, Dahlberg SE, Langer CJ
et al. Outcomes for elderly, advanced-stage
non small-cell lung cancer patients treated
with bevacizumab in combination with
carboplatin and paclitaxel: analysis of
Eastern Cooperative Oncology Group Trial
4599. J. Clin. Oncol. 26(1), 60-65 (2008).

Leighl NB, Zatloukal P, Mezger ] et al.
Efficacy and safety of bevacizumab-based
therapy in elderly patients with advanced or
recurrent nonsquamous non-small-cell lung
cancer in the Phase III BO17704 study
(AVAIL). J. Thorac. Oncol. 5(12), 1970-1976
(2010).

Wedding U, Bokemeyer C, Meran JG.
Elderly patients with acute myeloid
leukaemia: characteristics in biology,
patients and treatment. Recommendations
of the Working Group Geriatric Oncology of
the German Society for Haematology and
Oncology (DGHO), the Austrian Society for
Haematology and Oncology (OGHO) and
the German Society for Geriatrics (DGG).
Onkologie 27(1), 72-82 (2004).

Balducci L. Geriatric oncology: challenges
for the new century. Eur. J. Cancer 36(14),
1741-1754 (2000).

Balducci L, Yates J. General guidelines for
the management of older patients with
cancer. Oncology (Williston Park) 14(11A),
221-227 (2000).

Pallis AG, Ring A, Fortpied C et al. EORTC
workshop on clinical trial methodology in
older individuals with a diagnosis of solid
tumors. Ann. Oncol. 22(8), 1922-1926
(2011).

Extermann M, Hurria A. Comprehensive
geriatric assessment for older patients with
cancer. J. Clin. Oncol. 25(14), 1824-1831
(2007).

Maas HA, Janssen-Heijnen ML, Olde
Rikkert MG, Machteld Wymenga AN.
Comprehensive geriatric assessment and its
clinical impact in oncology. Eur. J. Cancer
43(15), 2161-2169 (2007).

Repetto L, Fratino L, Audisio RA et al.
Comprehensive geriatric assessment adds
information to Eastern Cooperative
Oncology Group performance status in
elderly cancer patients: an Italian Group for
Geriatric Oncology Study. J. Clin. Oncol.
20(2), 494-502 (2002).

Mccorkle R, Strumpf NE, Nuamah IF et al.

www.future-science.com

21

22

23

24

25

26

27

28

29

30

31

32

A specialized home care intervention
improves survival among older post-surgical
cancer patients. . Am. Geriatr. Soc. 48(12),
1707-1713 (2000).

Goodwin JS, Satish S, Anderson ET,
Nattinger AB, Freeman JL. Effect of nurse
case management on the treatment of older
women with breast cancer. J. Am. Geriatr.
Soc. 51(9), 1252-1259 (2003).

Repetto L, Venturino A, Fratino L et al.
Geriatric oncology: a clinical approach to
the older patient with cancer. Eur. J. Cancer
39(7), 870-880 (2003).

Extermann M, Boler I, Reich RR et al.
Predicting the risk of chemotherapy toxicity
in older patients: the chemotherapy risk
assessment scale for high-age patients
(CRASH) score. Cancer doi:10.1002/
cncr.26646 (2011) (Epub ahead of print).

Hurria A, Togawa K, Mohile SG et al.
Predicting chemotherapy toxicity in older
adults with cancer: a prospective multicenter
study. J. Clin. Oncol. 29(25), 3457-3465
(2011).

Extermann M, Aapro M, Bernabei R et al.
Use of comprehensive geriatric assessment in
older cancer patients: recommendations
from the task force on CGA of the
International Society of Geriatric Oncology
(SIOG). Crit. Rev. Oncol. Hematol. 55(3),
241-252 (2005).

Saliba D, Elliott M, Rubenstein LZ et al.
The Vulnerable Elders Survey: a tool for
identifying vulnerable older people in the
community. J. Am. Geriatr. Soc. 49(12),
1691-1699 (2001).

Slaets JP. Vulnerability in the elderly: frailty.
Med. Clin. North Am. 90(4), 593-601 (2006).

Soubeyran P, Bellera CA, Gregoire F et al.
Validation of a screening test for elderly
patients in oncology. J. Clin. Oncol.
26(Suppl. 20), Abstr. 20568 (2008).

Lewis JH, Kilgore ML, Goldman DP et al.
Participation of patients 65 years of age or
older in cancer clinical trials. J. Clin. Oncol.
21(7), 1383-1389 (2003).

Townsley CA, Selby R, Siu LL. Systematic
review of barriers to the recruitment of older
patients with cancer onto clinical trials.

J. Clin. Oncol. 23(13), 3112-3124 (2005).

Kemeny MM, Peterson BL, Kornblith AB
et al. Barriers to clinical trial participation
by older women with breast cancer. J. Clin.
Oncol. 21(12), 2268-2275 (2003).
‘Wan-Chow-Wah D, Monette J, Monette M
et al. Difficulties in decision making
regarding chemotherapy for older cancer
patients: a census of cancer physicians. Crit.

future science group



33

34

35

36

37

38

Design & conduct of clinical drug trials in older cancer patients Review: Clinical Trial Methodology

Rev. Oncol. Hematol. 78(1), 45-58 (2011).

Townsley CA, Chan KK, Pond GR,

Marquez C, Siu LL, Straus SE.
Understanding the attitudes of the elderly
towards enrolment into cancer clinical trials.
BMC Cancer 6, 34 (2006).

Basche M, Baron A, Eckhardt SG et al.
Barriers to enrollment of elderly adults in
early-phase cancer clinical trials. J. Oncol.
Pract. 4(4), 162-168 (2008).

Extermann M, Meyer ], Mcginnis M et al.
A comprehensive geriatric intervention
detects multiple problems in older breast
cancer patients. Crit. Rev. Oncol. Hematol.
49(1), 69-75 (2004).

Surbone A, Kagawa-Singer M, Terret C,
Baider L. The illness trajectory of elderly
cancer patients across cultures: SIOG
position paper. Ann. Oncol. 18(4), 633-638
(2007).

Van Spall HG, Toren A, Kiss A, Fowler RA.
Eligibility criteria of randomized controlled
trials published in high-impact general
medical journals: a systematic sampling
review. JAMA 297(11), 1233-1240 (2007).

Aapro MS, Kohne CH, Cohen HJ,
Extermann M. Never too old? Age should
not be a barrier to enrollment in cancer
clinical trials. Oncologist 10(3), 198-204
(2005).

future science group

39

40

41

42

43

44

45

Pallis AG, Ring A, Fortpied C et al. EORTC
workshop on clinical trial methodology in
older individuals. Ann. Oncol. 22(8),
1922-1926 (2009).

Jatoi A, Hillman S, Stella P et al. Should
elderly non-small-cell lung cancer patients
be offered elderly-specific trials? Results of a
pooled analysis from the North Central
Cancer Treatment Group. J. Clin. Oncol.
23(36), 9113-9119 (2005).

Extermann M, Muss H. Conducting clinical
trials for patients who are frail or elderly.
Educational book. Proc. Am. Soc. Clin.
Oncol. 289-293 (2009).

De Vries SH, Postma R, Raaijmakers R et al.
Overall and disease-specific survival of
patients with screen-detected prostate
cancer in the European randomized study
of screening for prostate cancer, section
Rotterdam. Eur. Urol. 51(2), 366-374 (2007).

Piccirillo JF, Feinstein AR. Clinical symptoms
and comorbidity: significance for the
prognostic classification of cancer. Cancer
77(5), 834-842 (1996).

Satariano WA, Ragland DR. The effect of
comorbidity on 3-year survival of women
with primary breast cancer. Ann. Intern. Med.
120(2), 104-110 (1994).

Husain LS, Collins K, Reed M, Wyld L.
Choices in cancer treatment: a qualitative
study of the older women’s (>70 years)

Clin. Invest. (2012) 2(5)

46

47

48

49

50

51

52

53

54

55

56

perspective. Psychooncology 17(4), 410-416
(2008).

Seymour MT, Thompson LC, Wasan HS et al.
Chemotherapy options in elderly and frail
patients with metastatic colorectal cancer
(MRC FOCUS2): an open-label, randomised
factorial trial. Lancet 377(9779), 1749-1759
(2011).

Yancik R, Wesley MN, Ries LA, Havlik RJ,
Edwards BK, Yates JW. Effect of age and
comorbidity in postmenopausal breast cancer
patients aged 55 years and older. JAMA
285(7), 885-892 (2001).

Katz S, Ford AB, Moskowitz RW, Jackson BA,
Jaffe MW. Studies of illness in the aged. the
index of ADL: a standardized measure of
biological and psychosocial function. JAMA
185, 914-919 (1963).

Lawton MP. Scales to measure competence in
everyday activities. Psychopharmacol. Bull.
24(4), 609-614 (1988).

Yesavage JA. Geriatric depression scale.
Psychopharmacol. Bull. 24(4), 709-711
(1988).

Folstein MF, Folstein SE, Mchugh PR.
‘Minimental state’. A practical method for
grading the cognitive state of patients for
the clinician. J. Psychiatr. Res. 12(3), 189-
198 (1975).

Charlson ME, Pompei P, Ales KL,
Mackenzie CR. A new method of classifying
prognostic comorbidity in longitudinal
studies: development and validation.

J. Chronic Dis. 40(5), 373-383 (1987).

Miller MD, Paradis CF, Houck PR et al.
Rating chronic medical illness burden in
geropsychiatric practice and research:
application of the Cumulative Illness Rating
Scale. Psychiatry Res. 41(3), 237-248 (1992).

Guigoz Y, Vellas BJ, Garry PJ. Assessing the
nutritional status of the elderly: the
mininutritional assessment as part of the
geriatric evaluation. Nutr. Rev. 54, S59-S65
(1996).

Podsiadlo D, Richardson S. The timed ‘Up
and Go’: a test of basic functional mobility
for frail elderly persons. . Am. Geriatr. Soc.
39(2), 142-148 (1991).

Tinetti ME. Performance-oriented
assessment of mobility problems in elderly
patients. J. Am. Geriatr. Soc. 34(2), 119-126
(1986).

471



	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_19
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_ENREF_26
	_ENREF_27
	_ENREF_28
	_ENREF_29
	_ENREF_30
	_ENREF_31
	_ENREF_32
	_ENREF_33
	_ENREF_35
	_ENREF_36
	_ENREF_37
	_ENREF_38
	_ENREF_39
	_ENREF_40
	_ENREF_41
	_ENREF_42
	_ENREF_43
	_ENREF_44
	_ENREF_45
	_ENREF_46
	_ENREF_47
	_ENREF_48
	_ENREF_49
	_ENREF_50
	_ENREF_51
	_ENREF_52
	_ENREF_53
	_ENREF_54
	_ENREF_55
	_ENREF_56

