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Introduction: Identification of frail older colorectal cancer patients might help to select those prone to adverse
events and may lead to adjustment of treatment plans. However, the prognostic validity of screening for frailty
is unknown.
Methods: This retrospective study evaluates colorectal cancer patients ≥70 yearswho underwent elective surgery
between May 2016 and December 2018. The Geriatric-8 (G8) and 4-m gait speed test (4MGST) were used as
frailty screening tools. According to hospital guidelines, patients were referred to a geriatrician when screening
was indicative for frailty (G8 ≤ 14 and/or 4MGST < 1 m/s). Patients were categorized as fit, vulnerable or frail
by comprehensive geriatric assessment (CGA). The clinical implications and prognostic validity of frailty screen-
ing and CGA were evaluated.
Results: 149 patients were included, of whom 132 (89%)were screened for frailty. Frailty was suspected in 40% of
screened patients (n=53) of whom 89% (n=47) was referred for CGA. A higher complication rate was seen in
patients with G8 ≤ 14 and/or 4MGST < 1 m/s compared to those with G8 > 14 and 4MGST ≥1 m/s (respectively
62% versus 28%,p < 0.001). Pneumonia (21% versus 6%, p = 0.013) and cardiac complications (11% versus 4%,
p = 0.093) were more prevalent in patients with G8 ≤ 14 and/or 4MGST < 1 m/s. CGA identified frail patients
as a group with a high complication rate of 68%.
Conclusion: Screening for frailty with subsequent referral for CGA is feasible in older colorectal cancer patients.
Our study suggests that screening for frailty by G8+ 4MGST can identify patients with higher risk for postoper-
ative complications.

© 2020 Elsevier Ltd. All rights reserved.
1. Introduction

Older adults represent a substantial part of colorectal cancer
patients. In the Netherlands, 54% of patients with colorectal carcinoma
are currently ≥70 years old at diagnosis [1].

Surgery for colorectal cancer in older patients is associated with in-
creased morbidity and mortality. Complication rates range between
20 and 50% and one-year excess mortality rates are reported up to
16%. [2] Patient characteristics such as pre-operative health status, co-
morbidity and frailty are associated with postoperative complications
and even death [3–5]. Frailty implies poor homeostatic capacity, even
lseweg 210, 5912 BL Venlo, the
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in presence ofminor stressors, and leads to an increased risk for adverse
health outcomes. It is thought to be a consequence of cumulative
decline in many physiological systems and comorbidities.

Frailty can be identified by comprehensive geriatric assessment
(CGA); CGA includes a multidisciplinary examination and intervention
plan for patients with an assessment of their physical, psychological,
functional and social status. Pre-operative assessment in all patients
by CGA is time-consuming and expensive [6]. Therefore, frailty screen-
ing tools have been validated, both to identify patient groups which
are at risk for adverse outcomes and to select those patients who may
benefit most from performing a more detailed assessment with CGA.
In particular the Geriatric-8 (G8) and the 4-m gait speed test (4MGST)
seem to be clinically relevant and well validated tools. [7–9]

In theNetherlands, frailty screening andCGAare implemented in co-
lorectal cancer care-pathways nationwide since 2015. However, the
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feasibility and clinical implications of this implementation has been
scarcely investigated. Earlier studies concerning CGA in older colorectal
cancer patients demonstrate that CGA can predict postoperative com-
plications [10,11]. The prognostic validity of abovementioned frailty
screening tools with respect to postoperative outcome in this patient
category remains unclear. [12,13] Frailty screening or CGA leads to alter-
nations in oncological treatment strategies in frail elderly with various
cancer types. [14] Whether surgical or oncological treatment strategies
are changed by frailty screening or CGA in older patients with colorectal
carcinoma is unclear.

The aim of this study is to examine the feasibility and clinical impli-
cations of frailty screening by G8 and 4MGST with subsequent referral
for CGA, as well as the prognostic validity of G8 + 4MGST and CGA on
postoperative outcome in older colorectal cancer patients.

2. Material and Methods

2.1. Study Design and Population

2.1.1. Study Population
Our study is single centre (VieCuri Medical Centre, a training hospi-

tal in The Netherlands) retrospective observational study. This study
was approved by the local ethics committee. Due to the retrospective
design of the studywith anonymized data analysis, an exemption status
for individual informed consent was provided.

Patients aged 70 years or older were included once they underwent
elective surgery for colorectal cancer betweenMay 2016 and December
2018. Surgery was performed with curative intent. Exclusion criteria
were recurrent disease or palliative treatment intention.

2.1.2. Pre-Operative Frailty Screening and Comprehensive Geriatric
Assessment

All patients aged ≥70 underwent pre-operative screening for frailty
using the G8 screening test and the 4MGST. These tests were performed
by specialized nurses as part of standard care which takes about 5 min
to complete.

The G8 test contains 8 questions on multiple domains (appetite,
weight loss, BMI, mobility, polypharmacy, patient-related health, age
category), and its scoring system ranges from 0 to 17. The 4MGSTmea-
sures the time used for a patient towalk 4m at a normal pace. A positive
screening result was defined as G8 score ≤ 14 and/or the 4MGST<1m/s
[7]. According to hospital guidelines, patients with a positive screening
should be referred for CGA by a geriatrician.

CGA consisted of assessment of comorbid diseases, activities of daily
living (ADL), instrumental activities of daily living (IADL), nutritional
status by mini nutritional assessment short form (MNA-SF), cognitive
status by mini mental state examination (MMSE), and the evaluation
of neuropsychological problems based on a semi-structuredmental sta-
tus interview. Comorbiditieswere categorized and graded according the
CIRS-G classification [15–17]. Within the CIRS-G each disease category
is graded on a scale from 0 to 4: 0 meaning no comorbidity in that cat-
egory is present and 1–4meaning comorbidity is present with 4 being a
severe/life threatening comorbidity. Activities of daily living were mea-
sured using the KATZ-index, a six item questionnaire. The score ranges
from 0 to 6, 0 being dependent on all six items, 6 being completely inde-
pendent [18]. The Fillenbaum test, which is a 7 item questionnaire in
which the score per item ranges from 0 to 2, 0 being completely depen-
dent and 2 being independent, a total score of 14 represents complete
instrumental independency, was used to measure IADL [19]. The
MNA-SF scores are categorized as 0–7 (severe) malnutrition, 8–11 at
risk for malnutrition, 11–14 no malnutrition [20]. The MMSE is a 30
item questionnaire in which patients are assessed on cognitive impair-
ment, and scores range from 0 to 30. [21]

Classification of patients into fit, vulnerable or frail was done accord-
ing one of the algorithms described by the International Society of Geri-
atric Oncology (SIOG). [22,23] The SIOG2 algorithm was chosen and
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modified as it is a validated prognostic performance measure which
uses variables that are in concordance with the measures included in
the CGA taken by geriatricians in the VieCuri Medical Centre. The mod-
ified algorithm is presented in Table 1.

The CGAdeviates from the algorithmdescribed by SIOG2 on onevar-
iable. While SIOG2 uses Lawton & Brody test to evaluate IADL scores, in
this study only the Fillenbaum test was available. [19,24] For the
Fillenbaum test a cut-off value of >12 was chosen, which is in resem-
blance with being dependent on 1 item in the Lawton and Brody test.

2.1.3. Data Collection and Outcome Measures
Data was collected from the electronic patient records using Castor

Electronic Data Capture [online] Available at: https://castoredc.com.
Patient characteristics were collected including: gender, age, BMI, co-
morbidities, pre-operative hemoglobin levels, G8 score, 4MGST, CGA
outcome. Tumour characteristics were collected including: p-TNM, the
number of (positive) lymph nodes, lymphovascular invasion and differ-
entiation grade. Treatment characteristics were collected including:
surgical treatment strategy (type of resection, primary anastomosis,
protective stoma, laparoscopy), oncologic treatment (type of chemo-
therapy and radiotherapy), and treatment alterations as advised by
the geriatrician. Furthermore, data on length of hospital stay, complica-
tions, date of last follow-up and 30-day mortality were collected.

The primary outcome measure was the occurrence of postoperative
complications<30 days. Postoperative complications included: surgical
(anastomotic leakage, abscess, wound infection, ileus), pulmonary, car-
diologic, genital-urinary tract, thrombo-embolic complications, delir-
ium and electrolyte disorders. The severity of complications was
assessed by the Clavien-Dindo classification [25,26]. Re-interventions
(surgical or radiologic) and re-admission within 30 days were also re-
corded. Postoperative mortality was defined as death within 30 days.
Secondary outcome measures were the frequency of (non-)oncologic
treatment alterations, like referral to other medical specialist, referral
to paramedics (physiotherapist, psychologist and dietician), changes
in medication or delirium prevention as advised by the geriatrician.

2.1.4. Statistical Analyses
Statistical analyses were performed using IBM SPSS Statistics v.24

(Armonk, NY: IBM Corp. 2016). Categorical variables were displayed
by frequencies and percentages, continuous variables by means and
standard deviation (SD). Patient, tumour and treatment characteristics,
treatment outcomes and treatment alterationswere compared between
frailty groups using chi-square test, unpaired t-test, Mann-Whitney U
test, ANOVA or Kruskal-Wallis dependent on the number of groups
and distribution of variables.

3. Results

A total of 163 patients aged 70 or older at diagnosis, undergoing sur-
gery for colorectal carcinoma, were eligible for inclusion. (Fig. 1) The
mean age of included patients was 78 years (range 70–90) and 58% of
patients weremale. Fourteen patients were excluded (11 because of re-
current disease and 3 because of a palliative treatment intention), 149
patients met the inclusion criteria.

At last, patients (n=17)without frailty screeningwere not included
for further analysis as demonstrated in Fig. 1. However, 13 of these pa-
tients were directly referred for CGA based on the clinical judgement of
the treating physician. Eventually 10 patients were categorized as frail.

3.1. Geriatric Screening and Geriatric Assessment: Scores and Referral Rates
(Fig. 1)

A flow chart on referral rates for CGA and frailty prevalence is dem-
onstrated in Fig. 1. The proportion of patients screened for frailty, in
which at least the G8 was available, was 89% (n = 132). Four-meter
gait speed test scores were available in 78% (n = 116).

https://castoredc.com


Table 1
Algorithm of frailty classification.
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Fifty-three patients had positive frailty screening results (G8 ≤ 14
and/or 4MGST <1 m/s) of whom 47 (89%) were referred for CGA.
Seventy-nine patients had negative frailty screening results (G8 > 14
and 4MGST ≥1 m/s) of whom seven were referred for CGA despite of
negative screening.

According to the SIOG 2 Frailty algorithm, 55% (n = 72), 13% (n =
17) and 28% (n = 37) of screened patients were categorized respec-
tively as fit, vulnerable and frail. Six (4%) patients could not be catego-
rized accordingly as they screened positive but were not referred for
CGA. The reasons for not performing CGA on these six patients varied,
one patient denied referral, twowere considered fit by the treating phy-
sician even though they screened positive and for the others the reasons
were not evident. All six patients underwent surgery.

3.2. Patient Demographics

Patient, tumour and treatment characteristics stratified by frailty
screening results are shown in Table 2. Patients with scores indicating
frailty were older, had a higher ASA-classification, were more often fe-
male, hadmore grade 3–4 comorbidity, more often had a right-sided tu-
mour and were anaemic more often. Scores on the various domains of
CGA of patients who were referred to a geriatrician (n = 54) are
shown in Table 3.

3.3. Treatment Alterations and Clinical Implications

Few alterations in treatment plans or pre-operative optimization
strategies based on CGA resultswere seen. Table 4 demonstrates the fre-
quency of advices for treatment alterations or the provision of specific
advice regarding pre-operative optimization and postoperative risk
minimization (e.g. delirium prevention). Surgical or oncologic treat-
ment was not discouraged in any of the cases. Delirium prevention
was ordered most frequently in frail patients (N = 19).
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3.4. Prognostic Validity of Frailty Screening and CGA (Table 5)

Postoperative complications were significantly higher in patients
with G8 ≤ 14 and/or 4MGST < 1 m/s compared to patients with
G8 > 14 and 4MGST ≥1 m/s (62% versus 28%, p < 0.001). Especially
pneumonia appeared more frequent in patients with screening results
indicative of frailty, 21% versus 6% of patients with negative frailty
screening (p = 0.013). A trend towards more cardiac complications
was seen, 11% in the group with G8 ≤ 14 and/or 4MGST < 1 m/s versus
4% in the group of patients without screening results indicative for
frailty (p = 0.093). Notably, patients who screened positive on
G8 + 4MGST were significantly more often in need of postoperative
blood transfusion due to blood loss during operation and/or pre-
operative anaemia (25% versus 10%, p = 0.027) and their mean length
of hospital stay was one day longer (9 versus 8 days, p = 0.009).

Significant differences in postoperative outcomes were likewise
present when patients were categorized by CGA, according to the mod-
ified SIOG2 algorithm. Patients categorized as frail had significantly
more complications compared to fit or vulnerable patients, respectively
68% versus 28% and 35% (p < 0.001). Pneumonia was seen significantly
more often in frail patients compared to fit and vulnerable patients, re-
spectively 22% versus 12% and 6% (p=0.041). Themean length of hos-
pital stay was significantly different for the three groups respectively 8,
6 and 9 days in fit, vulnerable and frail patients (p = 0.001).

No significant differences in re-intervention, readmission or short-
term mortality were noticed between groups.

4. Discussion

This retrospective observational study in 149 older colorectal cancer
patients undergoing elective surgery demonstrates that screening for
frailty by G8 and 4MGST with subsequent referral for CGA is feasible,
as 89% of included patients were screened and 89% of identified patients



Fig. 1. FlowDiagram Screening andGeriatric Assessment of elderly colorectal cancer patients inVieCuriMedical Centre 2016–2018. Fit, Vulnerable or Frail: according the algorithm ‘SIOG 2’
[22,23] *Not screened or assessed according protocol. CRC = colorectal cancer, 4MGST= 4 m gait speed tests, CGA = Comprehensive Geriatric Assessment.
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were adequately referred for CGA. The implementation of two frailty
screening tools combined, including a multi-domain questionnaire
(G8) and a short physical performance test (4MGST), is clinically rele-
vant as it selects patients with increased risk (62% versus 28%) of post-
operative complications. Especially pneumonia (21% versus 6%) and
cardiac complications (11% versus 4%) were more prevalent in this
group. Comprehensive geriatric assessment following frailty screening
can select a considerable subgroup of frail patients, with a prevalence
of 28%, who have a remarkably high postoperative complication rate
(68%). Our study demonstrates that geriatricians are reluctant in advis-
ing against surgery or oncological treatment in frail colorectal cancer
patients. Advice on non-oncologic treatment alterations, such as delir-
ium prevention, was more prevalent and was ordered in 51% of frail
patients.

The frailty prevalence of 28% in our study is substantially lower com-
pared to the 42% reported by a recent meta-analysis, in which patients
with both solid and hematologic cancers were analysed [3]. Studies in-
cluding solely colorectal cancer patients demonstrated an even higher
prevalence of 43–63.7% [4,27]. It may be hypothesized that in the cur-
rent study a small number of frail patients were missed as they were
not referred for CGA because of their negative frailty screening results.
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This hypothesis is substantiated by the fact that 5 out of 7 patients, re-
ferred for CGA despite of negative frailty screening results, appeared
to be frail. Moreover, the sensitivity of G8 is estimated to be 90.1%,
when frailty is defined as impairment in at least one domain of CGA
[28]. The wide range in frailty prevalencemight also be the result of dif-
ferent cut-offs for frailty between the two studies mentioned above and
the current one. [4,27] Another possible explanation for the lower frailty
prevalence in our study might be the fact that only operated patients
were included in our study. Patients who did not undergo surgery
were probably those who were frail. [29]

The current study shows that frailty screening identifies a large pro-
portion of patients with anaemia and consequently patients who re-
quire blood transfusions postoperatively. Anaemia in colorectal cancer
patients is common; prevalence is estimated at 30%. Iron deficiency is
seen in approximately 70% of colorectal cancer patients with pre-
operatively discovered anaemia [30]. According to recent literature,
implementation of an ‘iron deficiency anaemia correction pathway’
might result in less blood transfusions and shorter length of hospital
stay in patients with corrected anaemia. [30] This indicates that pre-
operative iron deficiency assessment and correction should be consid-
ered in patients with screening results indicative of frailty.



Table 2
Patient, tumour and treatment demographics stratified by frailty screening.

Demographics G8 > 14 and
4MGST ≥ 1 m/s
(n = 79)

G8 ≤ 14 and/or
4MGST < 1 m/s
(n = 53)

P-value

Age mean (SD) 76 (3.6) 79(5.3) <0.001
ASA classification N (%) 0.045
1–2 58 (73) 30 (57)
3–4 21 (27) 23 (43)
Gender N (%) 0.016
Male 51 (65) 23 (43)
Female 28 (35) 30 (57)
BMI mean (SD) 27 (3.7) 26 (4.0) 0.169
G8
>14 79 3
≤14 – 50
4MGST N
≥ 1 m/s (fast) 69 27
< 1 m/s (slow) – 20
Missing 10 6
Comorbidity* (CIRS-G) N (%) 0.007
No 12 (15) 0 (0)
Grade 1–2 52 (66) 37 (70)
Grade 3–4 15 (19) 16 (30)
Tumour location N (%) 0.001
Right sided 25 (32) 33 (62)
Left sided1 54 (68) 20 (38)
Pre-operative Hb level mean
(SD)

8.3 (1.0) 7.3 (1.0) <0.001

Anaemia^ N (%) 27 (34) 35 (66) <0.001
Lymph nodes mean (SD) 14 (6.6) 16 (8.5) 0.107
Positive lymph nodes mean (SD) 1 (1.3) 1 (2.4) 0.790
Differentiation grade N (%) 0.119
Well/Moderate 75 (95) 48 (91)
Poor 2 (2.5) 5 (9)
Unknown 2 (2.5) 0 (0)
Lymphovascular invasion N(%) 12 (15) 5 (9) 0.333
Tumour stage N (%) 0.459
I 32 (41) 15 (28)
II 20 (25) 17 (32)
III 23 (29) 20 (38)
IV 2 (3) 1 (2)
Full Laparoscopy2 N (%) 58 (73) 41 (77) 0.608
Adjuvant therapy N(%) 13 (16) 7 (13) 0.610
Neo adjuvant therapy N (%) 10 (12) 5 (9) 0.567

ASA = American Society of Anesthesiologist physical status classification system,
*patients according CIRS-G classification 1 = including rectum, 2 = laparoscopy without
conversion ^for men hemoglobin <8.5 mmol/l, for women <7.5 mmol/l.

Table 3
Outcomes of CGA in 54 patients referred to a geriatrician after frailty
screening.

Variables N=

ADL
KATZ >3 51
KATZ ≤3 1
Miss. 2
IADL
Fillenbaum >12 20
Fillenbaum ≤12 32
Miss. 2
CIRS G gr 2
None 10
≥ 1 44
CIRS G gr 3
0 44
1 10
≥2 0
CIRS G gr 4
None 49
≥ 1 5
Malnutrition (MNA)
Absence 35
At risk 17
Severe 2
Neuropsychological problems
Yes 7
Cognitive impairment
MMSE ≥24 47
MMSE <24 7
Total group 54

Miss. = missing values.

Table 4
Advice on (non-)oncologic treatment alterations by a geriatrician after CGA.

Treatment modality Vulnerable Frail P-value

N (%) N (%)

(n = 17) (n = 37)

Surgical treatment 0 (0) 0 (0) –
Oncologic treatment 0 (0) 0 (0) –
Referral other MS 1 (6) 3 (8) 0.627
Referral PM 2 (12) 1 (3) 0.230
Medication 2 (12) 2 (5) 0.373
Delirium prevention 4 (24) 19 (51) 0.050

MS: medical specialist, PM: paramedics n.s.: not significant.
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Prediction of adverse advents by frailty screening tools in older colo-
rectal cancer patients has been studied scarcely. It is unclear which
screening tool is most predictive. A recent study demonstrated ISAR-
HP is a relevant tool as it predicted a higher risk of postoperative com-
plications. [12] The results of the same study conclude that G8 does
not predict increased risk of postoperative complications. The low spec-
ificity of G8 in selecting frail patients was suggested as a possible expla-
nation for the lack of predictive value on complications [12]. However,
our study demonstrates significant predictive ability of G8 when it is
combined with a short physical performance parameter such as the
4MGST.

Identifying patients with increased risk for postoperative complica-
tions is essential not only for pre-operative counselling but also for cre-
ating targeted approaches to reduce morbidity after colorectal surgery.
Recently, strategies such as ‘ehanced recovery after surgery’-protocols
[31] and shared-care plans after hospital discharge for older patients
have been implemented with success [32]. Pre-operative optimization,
by multimodal prehabilitation, has been studied recently. Especially
physical fitness, malnutrition, iron deficiency anaemia, smoking cessa-
tion and psychological resilience are parameters modifiable by
prehabilitation. [33,34] However, prehabilitation studies in older colo-
rectal cancer patients in particular show no significant reduction of
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complication rates. [33,35–37] A better selection of patients combined
with a targeted and personalized approach may be relevant.
[33,35–37] Frailty screening using G8 and 4MGST may provide proper
selection tools as these tests identify those with increased risk of post-
operative morbidity. Referral for CGA could be of added value by
outlining a more extensive profile of patients' modifiable risk factors
in order to create personalized or targeted prehabilitation programs.
Furthermore, in order to be engaged in shared decision-making, pa-
tients should be fully informed about risks and benefits of the surgical
procedure. In our opinion this should include individualized risk factors
like their frailty status.

This study demonstrates that CGA, after preselection by frailty
screening with G8 and 4MGST, selects a group of patients with the
highest complication risk. Our results, however, also illustrate that ger-
iatricians and treating physicians currently do not rely fully or react on
this data as pre-operative optimization methods or changes in treat-
ment plans in frail andfit patientswere infrequent. Perhaps associations
between frailty and mortality, postoperative dependency, or patients'
preferences on postoperative course [38] should be even more evident
to justify major treatment alterations as refraining from end-to-end



Table 5
Post-operative outcome stratified by frailty screening and Modified SIOG 2 Frailty Classification.

Outcome parameters Frailty screening Modified SIOG 2 frailty classification

G8 > 14 and 4MGST ≥ 1 m/s G8 ≤ 14 and/or 4MGST < 1 m/s P-value Fit Vulnerable Frail P-value

N (%) N (%) N (%) N (%) N (%)

(n = 79) (n = 53) (n = 72) (n = 17) (n = 37)

Post-operative complicated course 22 (28) 33 (62) <0.001 20 (28) 6 (35) 25 (68) <0.001
Highest Clavien-Dindo Classification 0.038 0.007
I-II 11 (14) 24 (45) 9 (13) 5 (29) 19 (51)
III-IV 11 (14) 7 (13) 11 (15) 0 (0) 5 (14)
V (30-day mortality) 0 (0) 2 (4) 0 (0) 1 (6) 1 (3)
Complication type
Anastomotic leakage 4 (5) 2 (4) 0.727 4 (6) 0 (0) 1 (3) 0.513
Intra-abdominal abscess 5 (6) 4 (8) 0.785 5 (7) 1 (6) 2 (5) 0.949
Ileus 7 (9) 8 (15) 0.269 7 (10) 1(6) 6 (16) 0.452
Pneumonia 5 (6) 11 (21) 0.013 4 (6) 2 (12) 8 (22) 0.041
Cardiac complication 3 (4) 6 (11) 0.093 3 (4) 0 (0) 4 (11) 0.201
Delirium 2 (3) 3 (6) 0.356 2 (3) 0 (0) 3 (8) 0.268
Blood transfusion 8 (10) 13(25) 0.027 8 (11) 2 (12) 9 (24) 0.174
Re-operation because of surgical complication 5 (6) 6 (11) 0.680 5 (7) 0 (0) 4 (11) 0.354
Mean length of hospital stay in days (SD) 8 (14) 9(9) 0.009 8 (15) 6 (3) 9 (10) 0.001
Readmission 5 (6) 4 (8) 0.298 5 (7) 0 (0) 3 (8) 0.261

Bold signifies p values <0.05.

S.A.M. Bessems, J.L.M. Konsten, J.F.J. Vogelaar et al. Journal of Geriatric Oncology 12 (2021) 592–598
anastomosis, to perform palliative surgery only (decompressing stoma
or wig-resections) or to refrain from any surgery. This is substantiated
by the fact that occurrences of surgical complications like anastomotic
leakage or intra-abdominal abscesses were not different between frail
andfit patients aswere the occurrences of severe (class III-IV) complica-
tions often evoked by surgical complications. The fact that especially
pulmonary complications were more prevalent in frail patients empha-
sizes the potential of prehabilitation in this subgroup of patients. Fur-
thermore, in older and functional dependent patients, colorectal
surgery embedded in geriatric-oncological care pathway also had a pos-
itive impact on quality of life [39].

The high screening rates in everyday clinical practice and adequacy
of referral for CGA according to hospital guidelines strengthen the re-
sults of our study. However there are also some limitations to the
study possibly affecting its external validity. Since only operated pa-
tients were included and CGAwas only performed in patients after pos-
itive frailty screening, the presented frailty prevalence might be an
underestimation. This limited number of patients who were referred
for CGA may have impaired statistical power especially in the analysis
of subgroups based on CGA, in which the number of events was small
for some outcome parameters.

5. Conclusion

Screening for frailty by G8 and 4MGST with subsequent referral for
CGA is feasible in older colorectal cancer patients. Our study suggests
that screening for frailty by G8 + 4MGST can identify patients who
are at higher risk for post-operative complications. Future research is
necessary to determine whether these patients can benefit from addi-
tional interventions (i.e. prehabilitation) or adaptions in care-plans.
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