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ABSTRACT

Background. The objective of this study was to describe
the implementation of comprehensive geriatric assessment
(CGA) in clinical trials dedicated to older patients before
and after the creation of the International Society of Geri-
atric Oncology in the early 2000s.
Subjects, Materials, and Methods. All phase I, II, and III trials
dedicated to the treatment of cancer among older patients
published between 2001 and 2004 and between 2011 and
2014 were reviewed. We considered that a CGA was per-
formed when the authors indicated an intention to do so in
the Methods section of the article. We collected each geriatric
domain assessed using a validated tool even in the absence of
a clear CGA, including nutritional, functional, cognitive, and
psychological status, comorbidity, comedication, overmedica-
tion, social status and support, and geriatric syndromes.

Results. A total of 260 clinical trials dedicated to older
patients were identified over the two time periods: 27 phase I,
193 phase II, and 40 phase III trials. CGA was used in 9% and
8% of phase II and III trials, respectively; it was never used in
phase I trials. Performance status was reported in 67%, 79%,
and 75% of phase I, II, and III trials, respectively. Functional
assessment was reported in 4%, 11%, and 13% of phase I, II,

and III trials, respectively. Between the two time periods,

use of CGA increased from 1% to 11% (p = .0051) and
assessment of functional status increased from 3% to 14%

(p = .0094).

Conclusion. The use of CGA in trials dedicated to older
patients increased significantly but remained insufficient.
The Oncologist 2019;24:1089–1094

Implications for Practice: This article identifies the areas in which research efforts should be focused in order to offer phy-
sicians well-addressed clinical trials with results that can be extrapolated to daily practice.

INTRODUCTION

Comprehensive geriatric assessment (CGA) is composed of
a coordinated multidisciplinary assessment that identifies
various medical, social, or psychological problems and leads
to the development of relevant interventions and guides
therapeutic decisions [1, 2]. CGA is the best assessment of
physiological age, life expectancy, and functional reserve of
a patient [3]. CGA includes validated measures of geriatric
assessment across the domains of functional status, comor-
bid medical conditions, psychological state, social support,
nutritional status, cognitive function, and medications. In
older patients with cancer, CGA has a strong and consistent

prognostic value for chemotherapy completion [4], survival
[4–6], severe toxicity [7–9], early death [10], and quality of
life [5] and might also be predictive of treatment benefit
[11]. It has also been shown to help identify problems that
would not have been considered otherwise or to modify
treatment decisions in terms of dosage, intensity, therapeu-
tic regimens, or supportive care [12]. Given its prognostic
and predictive value, CGA should be considered a means of
patient selection or a stratification factor for data analysis
and randomization in clinical trials [13]. Moreover, without
CGA information, it is difficult to evaluate the fitness of
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older individuals included in a clinical trial, limiting extra-
polation of the results to the general older population.
Indeed, classical oncology tools of functional status assess-
ment such as the Eastern Cooperative Oncology Group
(ECOG) or Karnofsky performance status (PS) have been
shown to poorly reflect functional impairment in older
patients with cancer [14]. In 2000, the International Society
of Geriatric Oncology (SIOG) was founded with the goal to
foster the development of health professionals in the field
of geriatric oncology, in order to optimize treatment of
older adults with cancer. SIOG decided to promote efforts
in three strategic directions: education, clinical practice,
and research [15, 16]. Concerning research, SIOG expressed
the objective to increase the relevance of clinical trials for
older patients, which implies implementing CGA in clinical
trials.

The objective of the present study was therefore to
describe the use of CGA in published clinical trials dedi-
cated to older patients with cancer and to assess the evo-
lution in CGA implementation at the time of the SIOG
creation and 10 years after.

SUBJECTS, MATERIALS, AND METHODS

Trial Selection
In January 2015, two of the authors (O.L.S. and J.P.) identified
all reports of clinical trials (phase I, phase II, and phase III trials)
assessing therapies for hematological or solid tumors and dedi-
cated to older patients (≥60 years) or older patients along with
unfit patients (impaired functional status or comorbidities).
Included reports were published in English between January 1,
2001, and December 31, 2004 (first time period, i.e., “pre-
geriatric oncology era”), or between January 1, 2011, and
December 31, 2014 (second time period, i.e., “geriatric oncol-
ogy era”), to assess the evolution in CGA implementation
between the two time periods. The early 2000s is considered
to be the starting point of research focusing on older patients
with cancer as relevant guidelines were published at this time
[16], and a minimum of 10 years is necessary to observe the
impact of such guidelines on clinical trials, as several years will
pass between the drafting of a protocol and publishing results.
The methodology of this systematic review has been published
previously [17]. The full Search strategy is reported in supple-
mental online Appendix S1.

Data Extraction
Data extraction was performed by the same authors who car-
ried out the initial article selection (O.L.S. and J.P.). The data
were cross-verified by the two data extractors. The collected
variables were study design, year of publication, tumor site,
source of trial funding, journal impact factor, regions in which
trials were conducted, type of investigational therapy, cancer
stage, and the notion of a geriatric assessment and each com-
ponent evaluated. We considered that a CGA was performed
when the authors intended in their patients and methods
section to perform such an assessment. We also collected
each geriatric domain assessed using a validated tool by
authors even in the absence of a clear CGA. Domains col-
lected were nutritional status, functional status, cognitive

status, psychological status, comorbidity, comedication,
overmedication, social status and support, and presence of
geriatric syndromes [18]. ECOG or Karnofsky PS data were
also collected.

Statistical Analysis
Most of the analyses performed were descriptive. Qualita-
tive data were described by percentage, and statistical com-
parisons were performed when appropriate using chi-square
or Fisher’s exact test as appropriate. Quantitative data were
described by median values and interquartile ranges, and
statistical comparisons were performed using the Wilcoxon
test or the Kruskall-Wallis test as appropriate. All analyses
were performed using SPSS version 17.0 (SPSS Inc., Chicago,
IL) or R software version 3.3.1 (http://www.R-project.org/).

RESULTS

Characteristics of the Selected Clinical Trials
A total of 260 clinical trials including only older patients (or
older patients along with unfit patients—impaired functional
status or comorbidities) over the two time periods were identi-
fied: 27 phase I clinical trials, 193 phase II trials, and 40 phase
III clinical trials (Fig. 1). In the “pre-geriatric oncology era,”
3 phase I trials, 68 phase II clinical trials, and 15 phase III clinical
trials were identified; in the “geriatric oncology era,” we identi-
fied 24 phase I trials, 125 phase II clinical trials, and 25 phase III
clinical trials. Study characteristics of included trials are pre-
sented in supplemental online Tables S1–S3. Median (inter-
quartile range) age of patients included in phase I trials was
72 years (68–76), that of patients included in phase II trials
was 72 years (72–76), and that of patients included in phase III
trials was 72 years (68–74).

Use of CGA and Components of CGA Evaluated in
Dedicated Clinical Trials
CGA was used in 9% of dedicated phase II (17/193) and 8%
of dedicated phase III trials (3/40); it was never used in dedi-
cated phase I trials. ECOG or Karnofsky PS was reported in
67% of phase I trials, 79% of phase II trials, and 75% of
phase III trials. Functional assessment was reported for 4%
of dedicated phase I, 11% of dedicated phase II, and 13% of
dedicated phase III trials. Comorbidities were reported for
31% of dedicated phase II trials and 33% of dedicated phase
III trials, and cognitive status was reported for 7% of dedi-
cated phase II trials and 13% of phase III trials (Table 1).
When a CGA was used in a trial (n = 20), a median of
5 domains were reported (range: 2–7; Fig. 2).

Evolution of CGA and its Components Between the
Two Time Periods
The use of CGA within clinical trials increased from 1% to 11%
between the two periods considered (p = .0051; Table 2). The
assessment of functional status increased from 3% to 14%
(p = .0094), the assessment of comorbidities increased from
19% to 33% (p = .013), and psychiatric assessment increased
from 1% to 7% (p = .066). There was a trend toward increase
in the assessment of cognitive status (p = .086). Nutritional
assessment remained stable (12% in both periods).
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Figure 1. Flow diagram.

Table 1. Use of CGA and its components in dedicated
clinical trials

CGA and components
Phase I
(n = 27)

Phase II
(n = 193)

Phase III
(n = 40) p value

CGA, n (%) 0 (0) 17 (9) 3 (8) .31

Components of CGA, n (%)

Nutritional assessment 2 (7) 21 (11) 8 (20) .21

Cognitive assessment 1 (4) 14 (7) 5 (13) .42

Functional assessment 1 (4) 22 (11) 5 (13) .50

Psychiatric assessment 0 (0) 11 (6) 2 (5) .56

Functional status 18 (67) 152 (79) 30 (75) .34

Social assessment 0 (0) 10 (5) 1 (2) .67

Comorbidity assessment 1 (4) 59 (31) 14 (35) .0036

Overmedication 0 (0) 5 (3) 1 (2) 1

Comedication 1 (4) 7 (4) 2 (5) .87

Geriatric syndrome 0 (0) 8 (4) 1 (3) .85

G8 0 (0) 9 (5) 4 (10) .32

Any geriatric scorea 0 (0) 18 (9) 5 (13) .16
aAny geriatric scores included symptoms assessment, quality of life
assessment, vulnerable elders survey 13, geriatric frailty index, resi-
dential nursing, and prior malignant disease.
Abbreviation: CGA, comprehensive geriatric assessment.

Figure 2. Frequency of geriatric dimensions reporting in com-
prehensive geriatric assessment (n = 20).
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Characteristics of Trials According to the Use of CGA
in Clinical Trials
The use of CGA was more frequent among trials investigating
solid tumors compared with hematology trials (11% vs. 3%,
p = .017) and among regions where trials were conducted
(p = .0053; Table 3). Industrial funding and type of investiga-
tional therapy were not significantly different according to
the use of CGA.

DISCUSSION

We found that the use of CGA in clinical trials dedicated to
older patients increased significantly between the two periods
considered, yet the level of CGA use remained surprisingly low
in the geriatric oncology era. There are several reasons that
might explain the lack of CGA in clinical trials. For instance, its
implementation is limited by the amount of time needed to
conduct a CGA and the human resources required (i.e., its eco-
nomic cost). However, a large, prospective, multicenter cohort
study conducted in Belgium that included 1,967 patients dem-
onstrated its feasibility in daily practice [19]; therefore, its
implementation in clinical trials should be possible. In countries
or institutions where CGA is not routinely performed, its imple-
mentation in clinical trials would require additional efforts to
organize and fund CGA, but one could expect that the ongo-
ing expansion of CGA in daily practice will make it easier to
implement it in future trials. Screening tools to identify
patients who could benefit from a CGA may also be an inter-
esting option to reduce the burden associated with asses-
sing all patients comprehensively; examples include the G8
[20], the Cancer and Leukemia Group B (CALGB) tool [21],
the Vulnerable Elders Survey-13, and the Groningen Frailty
Index [22]. The infrequent use of CGA in clinical trials could
also be seen as a reflection of the poor involvement of

geriatricians in the design of oncology trials. To reinforce
collaboration between geriatricians and oncologists, geriat-
ric skills should be integrated into the training of oncolo-
gists, and vice versa [23]. Another limitation of CGA use in a
clinical trial setting is its lack of standardization. This is
reflected herein by the number of domains assessed for a
CGA that varied from 2 to 7. However, some efforts toward
this have been made; for instance, the SIOG guidelines rec-
ommend that CGA include at least an assessment of cognitive
and emotional status, activities of daily living (ADL), instru-
mental ADL, home environment, social support, nutrition,
comorbidities, and polymedication [24]. The Geriatric Core
Dataset was developed recently [25]. Following a consensus
approach, a panel of 14 geriatricians from oncology clinics
identified a set of geriatric data to be collected in cancer trials
of older patients including (a) social assessment: living alone
or support requested to stay at home; (b) functional auton-
omy: ADL questionnaire and short instrumental ADL question-
naire; (c) mobility: Timed Up and Go test; (d) nutrition: weight
loss during the past 6 months and body mass index;
(e) cognition: Mini-Cog test; (f) mood: mini-Geriatric Depres-
sion Scale; and (g) comorbidity: updated Charlson Comorbid-
ity Index.

Recently, the European Organisation for Research and
Treatment (EORTC), the SIOG, the Alliance for Clinical Trials
in Oncology, the American Society of Clinical Oncology, and

Table 2. Geriatric assessment criteria used according to the
considered period

CGA and components

Years
2001–2004
(n = 86)

Years
2011–2014
(n = 174) p value

CGA, n (%) 1 (1) 19 (11) .0051

Components of CGA, n (%)

Nutritional assessment 10 (12) 21 (12) 1.0

Cognitive assessment 3 (3) 17 (10) .086

Functional assessment 3 (3) 25 (14) .0094

Psychiatric assessment 1 (1) 12 (7) .066

Functional status 58 (67) 142 (82) .013

Social assessment 4 (5) 7 (4) 1.0

Comorbidity assessment 16 (19) 58 (33) .013

Overmedication 1 (1) 5 (3) .67

Comedication 1 (1) 9 (5) .17

Geriatric syndrome 1 (1) 8 (5) .28

G8 6 (7) 7 (4) .37

Any geriatric score 12 (14) 11 (6) .062

Note: Percentages may not always total 100% because of rounding
error.
Abbreviation: CGA, comprehensive geriatric assessment.

Table 3. Factors associated with the use of CGA in clinical
trials

Factor
CGA
(n = 200) p value

Phase, n (%) .20

Phase I 0 (0)

Phase II 17 (9)

Phase III 3 (8)

Source of trial funding, n (%) .18

No industry funding 5 (5)

Funded by industry 5 (7)

Unknown 10 (11)

Tumor site, n (%) .017

Solid tumor 16 (11)

Hematology 4 (3)

Cancer stage, n (%) .099

Curative 7 (5)

Palliative 13 (10)

Type of investigational therapy, n (%) .51

Cytotoxic chemotherapy 14 (9)

Other 6 (5)

Regions in which trials were
conducted, n (%)

.0053

Intercontinental 1 (6)

North America 0 (0)

Europe 18 (13)

Other 1 (2)

Abbreviation: CGA, comprehensive geriatric assessment.
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the CALGB published guidelines on the design of clinical trials
in older patients with cancer [21, 26–28]. These all recom-
mend the integration of a CGA in future studies because
it will give information on overall status of older patients
included [21, 26, 27]. Physicians could therefore be able to
identify whether patients included in the trials are similar
to those treated in daily clinical practice. CGA is conse-
quently important for extrapolation of data. The CALGB
also identified that integration of CGA in clinical trials
would permit detection of clinical information that would
otherwise be unrecognized such as cognitive impairment
[21]. This information is of the utmost importance when
older patients with cancer included in clinical trials consent
to participate. Moreover, integration of CGA could help iden-
tify factors that are predictive of toxicity or mortality other
than cancer itself [21]. The EORTC also mentioned that the
inclusion of CGA in clinical trials could help clarify the prog-
nostic value of CGA itself [26]. The recent publication of
these guidelines in 2011 and 2013 may help further increase
the use of CGA in clinical trials in the future, but it may be
necessary for the European Medicines Agency and U.S. Food
and Drug Administration to require CGA in trials dedicated
to older populations. Other important aspects that we need
to take into account in order to improve the relevance of
clinical trials dedicated to older patients include the use of
broader eligibility criteria in order to make clinical trials more
representative of real-life patients [29, 30], the use of end-
points relevant to older patients such as quality of life [27],
the stratification of investigational treatment according to
patients fitness, and the development of novel trial designs
such as extended trials or prospective cohorts [31].

The study, however, has some limitations. It is a retro-
spective systematic review of published trials, and publication

bias was not taken into account [32], which can be significant,
especially in older patients with comorbidities or impaired
functional status. Indeed, because of increased toxicity and
decreased tolerance [33], authors and sponsors (such as indus-
try [34]) may be reluctant to publish trial reports with negative
results and editors might be less likely to accept them [35]. A
second limitation is that it takes many years from the drafting
of a protocol to publication of results. As a consequence, the
maximal effect of the recent guidelines published by the SIOG,
EORTC, Alliance for Clinical Trials in Oncology, and CALGB was
not reached during the second period considered herein.

CONCLUSION

The use of CGA in clinical trials dedicated to older patients
remains low. Dissemination into daily practice, and efforts
made by learned societies to integrate CGA into study
designs, could help increase its use.
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