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Abstract

The use of comprehensive geriatric assessment (CGA) in cancer patients older than 70 is recommended. Three pre-screening instruments
have been proposed: the abbreviated comprehensive geriatric assessment (aCGA), the Vulnerable Elders Survey (VES-13), and the Groningen
frailty index (GFI). The objective of the study was to identify the most efficient pre-screening tool that accurately determines individuals who
may benefit from the entire CGA. A total of 113 elderly cancer patients were assessed by means of the aCGA, VES-13, GFI and the full CGA.
The sensitivity, specificity of the three instruments was calculated, using the results from the entire CGA as the gold standard for the GFI and
the VES-13. The aCGA was assessed whether each sub-component reliably predicts impairment on each sub-component of the full CGA.

The majority of the participants were defined as being at risk of vulnerability: 68.14% had two or more impairments of the CGA or were

cognitively impaired. The physical and disability questions are useful, but all other screening instruments miss too many cases.
© 2009 Elsevier Ireland Ltd. All rights reserved.
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. Introduction

There is a remarkable increase in the number of older
atients with cancer. Persons over the age of 70 are the
astest growing proportion of the population. In addition, the
ost important risk factor for cancer is age [1]. Often, tumor

iagnosis is made at a later stage compared with younger indi-
iduals, resulting from a restriction in screening programs
nd often an underestimation of symptoms [2]. Senior adults
ave been underrepresented in clinical trials, leading to a
imited existence of evidence-based guidelines for treatment.
lderly patients are often treated with less intense and possi-
ly suboptimal standard regimens, under the assumption that
herapy is less effective and has more toxicity [3]. Further-

ore, in senior adults, case complexity (related to possible
xisting co-morbidities and impaired functional status) and
are complexity (related to the presence of multiple health
are providers) are added up [4].

Senior citizens represent a inhomogeneous group. Within
decade of age, there is a substantial variety in life

xpectancy, capacity to live independently, and burden of
o-morbidities. Thus, treatment choices should not be ascer-
ained by calendar age per se. Just as when staging the tumor,
ts size and spread, clinicians need to determine the functional
ge of the patient and anticipate the functional response to
reatment [5].

The International Society of Geriatric Oncology (SIOG)
ecommends the use of comprehensive geriatric assessment
CGA) in cancer patients older than 70 [6]. The CGA is a mul-
idisciplinary evaluation of an older individual’s functional
tatus, cognition, psychological status, social support, nutri-
ional status, co-morbidity, and review of the medications
eing taken [5,7]. Several instruments have been developed
o assess the different components. Common measures of
unctional status, which investigate the necessary abilities
nabling independence in everyday life, are activities of
aily living (ADL) and instrumental activities of daily living
IADL). The mini-mental state examination (MMSE) inves-
igates orientation, short-term memory, recall, and language
nd praxis function. A score less than 24 points suggests
probable cognitive impairment’ [8]. Emotional status is
ssessed by means of the geriatric depression scale (GDS),
validated screening tool for depression. The GDS-15 mea-

ures emotional factors present in depression and does not
ely on somatic symptoms that confound the diagnosis of
epression [9].

In more than 50% of patients older than 65 years, the
GA detects unexpected difficulties, which may lead to pre-
ature discontinuity of the cancer treatment [5]. Therefore,
GA may serve the decision-making process by identifying
atients who are fit for treatment [5].

Unfortunately, the CGA is time-consuming. Exhaustion of

oth the patient and his physician frequently lead to the aban-
onment of the CGA [10]. A two-step approach is a pragmatic
lternative, using a less time- and manpower-consuming pre-
creening tool [11]. Pre-screening is a process in which a brief

s
r
(
h
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ssessment is conducted to determine whether further screen-
ng is indicated. It is a short evaluation that is not intended
o be diagnostic, and does not replace, but rather optimizes
creening by selecting those senior patients who may benefit
rom an intensive survey [12]. Several pre-screening instru-
ents have been proposed.
The abbreviated comprehensive geriatric assessment

aCGA) combines the items of the CGA that are most predic-
ive of the total rating score of each scale [13]. The aCGA is
eveloped to determine whether patients should undergo the
DL, IADL, GDS and MMSE based on cut-off point scores

12]. A cut-off point of two out of the selected four GDS items
ndicates insisting on the use of the full GDS. In the event
f any detected impairment, the full ADL or IADL should
e administered. Concerning the MMSE, a score of six or
ower out of a maximum score of eight indicates cognitive
creening with the complete MMSE [12]. The aCGA is not
complete pre-screening instrument with clear cut-offs such
s the two described below, but was designed to conduct the
GA more efficiently.

The Vulnerable Elders Survey (VES-13) is a 13-item
creening tool that asks elderly people to report their age,
hysical status, functional capacity, and their self-estimated
ealth. In a US sample, a score of ≥3 identified 32% of indi-
iduals as being vulnerable [14]. These vulnerable elderly
ad a four times greater risk of functional deterioration or
eath over 2 years than those with a score less than three
14,15]. The clear cut-off point makes the VES-13 a practi-
al instrument; nevertheless, patients may overestimate their
wn physical competences.

The Groningen frailty index (GFI) is a simple tool that
creens for diminished abilities and resources in physical,
ognitive, social and psychological functioning. A score of
our or more indicates a higher risk for frailty [16]. Thus,
ike the VES-13, a distinct cut-off point is an advantage of
he GFI.

In order to identify the most efficient pre-screening tool
hat accurately determines individuals who may benefit from
he entire CGA, we conducted a study among elderly Flemish
nd Dutch cancer patients. The objective was to compare
he results of three selected pre-screenings tools, currently
nsufficiently validated, using the results from the entire CGA
s the gold standard.

. Methods

.1. Participants

Eligible patients were 70 years of age or over, with a
iagnosis of cancer (any stage), who were actively receiv-
ng treatment or not, and who speak Dutch. Patients with

evere cognitive impairment were excluded. Patients were
ecruited at the oncology wards of the Virga Jesse Hospital
Hasselt), Hospital Zuid Oost-Limburg (Genk), the academic
ospital of Maastricht and from general practice. Informed
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Table 1
Demographic and clinical characteristics of the participants.

Variable N %

Gender
Male 68 60
Female 45 40

Age in years (mean ± SD) 77 ± 4

Living situation
With partner 66 58
Alone 38 34
Nursing home 5 4
With children 4 4

Months since cancer diagnosis (mean ± SD) 79 ± 141

Cancer diagnosis
Prostate 36 32
Lung 13 11

3
d

t
a
m
t
h
d

p
nitively impaired and 3% as poor (score ≤ 18). Twenty-six
percent of the participants were scored mildly depressed
on the geriatric depression scale; 4% were scored majorly
depressed; 69% had a normal score.

Table 2
Patient characteristics.

%

ADL dependency
ADL independent 39
Impairment in one ADL domain 31
Impairment in two ADL domains 10
Impairment in three or more ADL domains 20

IADL dependency
IADL independent 23
Impairment in one IADL domain 10
Impairment in two IADL domains 16
Impairment in three or more IADL domains 51

Cognitive impairment
No cognitive impairment 85
Mildly cognitively impaired 11
E. Kellen et al. / Critical Reviews in

onsent was obtained from all participants. The study was
pproved by the ethical review board of the Medical School
f the Catholic University of Leuven and the ethical review
oards of all participating hospitals.

.2. Data collection

The interviews were conducted by trained medical staff.
ll patients were assessed by means of the aCGA, VES-13,
FI, and the full CGA. Furthermore, from all participants,

linical information was obtained using a standardized ques-
ionnaire, including demographics (age, sex, height and
eight), baseline tumor characteristics, details of their med-

cal history and medication use.
A list of the different components that compiled the CGA

s provided in the Appendix A.

.3. Statistical analysis

The sensitivity (the probability that the test correctly
lassifies vulnerable patients as positive), specificity (the
robability that the test correctly classifies fit patients as neg-
tive), negative predictive value (the proportion of patients
ith a negative test result who are not vulnerable) and the
ositive predictive value (the proportion of patients with a
ositive test result who are vulnerable) of the pre-screening
nstruments were calculated, using the results from the full
GA as the gold standard. For the cognitive part of the
CGA, the full MMSE was used as the gold standard. Being
t risk of vulnerability was defined as having impairment
n two or more domains (ADL and IADL) or being cog-
itively impaired (MMS ≤ 24). A negative predictive value
lose to 100% indicates that testing negative is reassuring as
o absence of vulnerability [17]. A low negative predictive
alue is more likely to result from poor sensitivity than poor
pecificity [17].

To facilitate an overall comparison among the three
creening instruments, we created an aggregated perfor-
ance of the aCGA. Being at risk of vulnerability was defined

y the necessity to administer the full MMSE, the ADL, the
ADL or the MMSE.

All statistical analyses were performed using STATA ver-
ion 8.0 software [18].

. Results

.1. Patient characteristics

A total of 113 patients were recruited. Table 1 shows the
emographic distribution of the participants. The mean age of
he patients was 77 years; 60% were male. The majority of the

articipants lived with their partner (58%); 34% lived alone.
rostate cancer was the most common diagnosis, accounting
or 32% of the patients; while breast cancer and colon cancer
ere equally prevalent (15%).

D

Breast 17 15
Colon 17 15
Other 30 27

.2. Presence of ADL, IADL, cognitive impairment,
epression, and co-morbidity

These results are shown in Table 2. The majority of the par-
icipants had no ADL impairment (39%); 31% were classified
s having one ADL deficiency; 10% had two ADL impair-
ents. However the majority demonstrated dependency in

hree or more IADL domains (51%); 23% of the participants
ad no IADL impairments, 10% had a deficiency in one IADL
omain, 16% in two domains.

Using the MMSE to assess cognitive status, 85% of the
articipants scored good (score ≥ 24), 11% as mildly cog-
Poor cognitive status 3

epression
Major 4
Mild 26
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Table 3
Summary statistics for diagnostics testing for GFI, VES-13, and aCGA.

Sensitivity (95% CI) Sensitivity (95% CI) Positive predictive value (95% CI) Negative predictive value (95% CI)
True-positive False-negative False-positive True-negative

GFI 39% (28–51%) 86% (70–95%) 86% (70–95%) 40% (29–51%)
30 47 5 31

Vs ADLa 47% (30–65%) 76% (65–85%) 46% (29–63%) 77% (66–86%)
16 18 19 60

Vs IADLa 39% (28–51%) 86% (71–95%) 86% (70–95%) 41% (30–53%)
30 46 5 32

VES-13 61% (49–72%) 78% (61–90%) 85% (73–93%) 48% (35–62%)
47 30 8 28

Vs ADLa 76% (59–89%) 63% (52–74%) 47% (34–61%) 86% (75–94%)
26 8 29 50

Vs IADLa 67% (55–77%) 89% (75–97%) 93% (82–98%) 57% (43–70%)
51 25 4 33

aCGA
GDS 69% (38–90%) 92% (85–97%) 53% (28–77%) 96% (90–99%)

9 4 8 92
Cognitive status 23% (7–50%) 100% (96–100%) 100% (40–100%) 88% (80–93%)

4 13 0 96
ADL 97% (86–100%) 47% (35–58%) 48% (36–60%) 97% (85–100%)

37 1 40 35
IADL 92% (84–97%) 69% (52–84%) 87% (77–93%) 81% (62–92%)

71 6 11 25
9
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Aggregated 51% (39–62%) 97% (85–100%)
39 38

a Performance against impairment in two or more domains (ADL/IADL)

The large majority of the participants (76%) had one or
ore co-morbidities; 24% had no medical history. Cardiovas-

ular diseases were the most frequent co-morbidities (31%),
ollowed by diabetes mellitus (19%), and arthritis and other
oint problems (10%).

Only two participants (1.8%) had no functional depen-
ence in ADL and IADL, no serious co-morbidities, and no
ognitive impairment.

The majority of the participants were defined as being at
isk of vulnerability: 68% had two or more impairments of
he CGA or were cognitively impaired. Thirty-two percent
ere not at risk of vulnerability.

.3. Results of the pre-screening instruments

These results are shown in Table 3. The mean GFI score
or the group was 4.2 (standard deviation: 2.55). The GFI
lassified 31% of the participants as being at high risk of
ulnerability. The sensitivity of the GFU was poor in 39%;
ikewise, the negative predictive value was fair (40%).

The mean VES-13 score for the group was 3.77 (standard
eviation: 2.77). The VES-13 classified 49% of the partici-
ants as being vulnerable. The sensitivity of the VES-13 was
oderate (61%) with a lower negative predictive value (48%).
Two of the four items of the GDS selected for the aCGA

ere answered positively in 15% of the patients. The aCGA

ndicated the necessity of administering the complete ADL
nd IADL in 34% and 72% of the participants, respectively.
he sensitivity of the different parts of the aCGA varied (69%

or the GDS part, 23% for the cognitive part, 97% for the

s
T
l
g

7% (87–100%) 48% (36–60%)
1 35

ull CGA.

DL part and 92% for the IADL). However, the negative
redictive values were high for the cognitive part (88%) and
he IADL domain (81%) and excellent for the GDS and ADL
arts (96% and 97%, respectively).

The average time to complete the three screening instru-
ents was 15 min while it took 30 min more to administer

he full CGA.

. Discussion

In our study, the physical and disability questions were
seful, but all other screening instruments missed too many
ases.

Elderly patients should be treated holistically, receiving
ttention to all existing medical, psychological, and social
ssues [10]. Non-uniformity of the aging process makes an
ndividualized approach to disease management relevant to
he treatment of the elderly cancer patient. Any patient over
0 should receive some sort of evaluation. However, it is dif-
cult for the oncologist to decide who should have a CGA
19]. Using a short pre-screening tool will save time. The most
mportant characteristic of a short pre-screening tool is the
bility to exclude the possibility of vulnerability, with a high
egative predictive value [20]. False-negative results will lead
o false reassurance about the absence of vulnerability. Pre-

creening tools should be simple and quick to administer.
hey provide elementary information on the patient’s prob-

ems; positive results indicate the need for a more complete
eriatric evaluation [20].
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The presence of the vulnerability may then be determined
y the full CGA. Screening for vulnerability will help to
istinguish those elderly patients who may benefit from cur-
ent cancer treatment in terms of a survival advantage from
hose at a higher risk of developing complications, compris-
ng treatment tolerance, and/or being too vulnerable or frail
o receive aggressive therapy [21]. The CGA may help to
etermine whether the cancer itself would cause symptoms or
omplications during the remaining life expectancy beyond
hat is already present due to causes other than the cancer

19]. Integrating an assessment at serial time points of the
ontinuum of cancer care (before, during and after treatment)
ill define the short- and long-term impact of the cancer ther-

py on functional and cognitive decline [7]. Integrating an
ntervention plan, based on a geriatric assessment, improves
uality of life, survival or participation in cancer treatment
ecisions [20].

The main strength of our study is the heterogeneous sam-
le of the participants, increasing the generalization of the
esults. However, in interpreting our results, some limitations

eed to be considered. As the CGA, used as the gold standard,
oes not have a clear cut-off point, the different categories
ad to be defined empirically. We decided to use the defini-
ion “at risk of vulnerability” of Rodin and Mohile [5]. We
cknowledge that the definition is open to discussion. Possi-
le selection bias may have been introduced following a loss
f patients who could not have been interviewed because of
very high age or seriousness of their disease. Selection bias
ay lead to an underestimation of vulnerability. However, a

tudy comparing the results of the VES-13 with the CGA in
rostate cancer patients defined 60% of the patients as being
mpaired on ≥2 tests within the CGA [22]. In our study, this
as slightly higher (68.14%). The sensitivity of the VES-
3 in prostate cancer patients was higher than in our study
72.7% and 61.04%, respectively)

Self-reported data may reflect respondent bias. Finally, the

eriatric domain Instrument/scale

unctional status
Activities of daily living Barthel Index [23]
Instrumental activities of daily living Lawton Scale [24]

ognition Mini-mental state examin

sychological state Geriatric depression scale

re-screening instruments
aCGA [13]

VES-13 [14]
GFI [16]
ross-sectional design does not allow the course of vulnera-
ility over the continuum of cancer care to be observed.

In summary, the current study demonstrated the validity
f the aCGA and the VES-13 as pre-screening instruments
gy/Hematology 75 (2010) 243–248 247

n elderly cancer patients in Flanders and the Nether-
ands.
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ppendix A.

Components of the CGA and the different pre-screening
nstruments used:

Number of questions Cut-off points associated with
increased risk of vulnerability

10 2a

9 2a

] 30 ≤24

15 ≥8

GDS: 4 2
ADL: 3 1
IADL: 4 1
MMS: 4 6
13 ≥3
15 ≥4

a Cut-off point used in our study.
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