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ABSTRACT

Background: Patients with advanced cancer frequently suffer from frailty associated with vulnerability and adverse outcomes.
Our aim was to assess the prevalence of frailty and elucidate the utility of two commonly used frailty questionnaires in an ad-
vanced cancer population.

Methods: The Fried Frailty Phenotype (FFP) and Simple FRAIL Questionnaire (SFQ) were assessed in hospitalized patients
with mostly advanced cancer. Patients were classified by both questionnaires as frail (3-5 points), pre-frail (1-2 points) and robust
(0 points) and followed up for all-cause mortality. Utility was evaluated with correlation and survival analysis.

Results: From 11/2017 to 02/2020, 251 mostly advanced cancer patients (61 +13years, 53% men, BMI 25.3 +4.8kg/m?, 78%
cancer stage > 3) were prospectively enrolled. In cancer patients, according to the FFP and SFQ, 17%/13% were frail, 52%/41%
prefrail and 31%/47% robust. The correlation between both scores was strong (r,=0.65, p <0.001). Both scores were predictors of
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mortality of cancer patients in univariable and multivariable Cox proportional hazards analyses (multivariable adjusted: per 1
point: FFP: HR 1.36, 95% CI, 1.15-1.61, p<0.001; SFQ: HR 1.29, 95% CI, 1.09-1.52, p=0.003—adjustment for age, cancer stage/
type, anti-cancer therapy naive, sex, BMI, CKD and anaemia). The time-dependent multivariable adjusted area under the re-
ceiver operating characteristic curve for 6-/24-month survival follow-up for the FFP was 0.78 (95% CI, 0.70-0.86)/0.92 (95% CI,
0.87-0.98) and for the SFQ was 0.79 (95% CI, 0.69-0.88)/0.90 (95% CI, 0.83-0.97).

Conclusion: Frailty and pre-frailty as assessed by FFP and SFQ are commonly found in advanced stage cancer patients. Both

questionnaires have a strong correlation and are associated with all-cause mortality in this population. Since the SFQ is easier

and quicker to perform, it can be used remotely, and with untrained staff, it might facilitate earlier preventive measures and ini-

tiate further actions to mitigate its impact.

1 | Introduction

The population with advanced cancer often suffers from comor-
bidities and is generally older [1, 2]. Common conditions linked to
both advanced cancer and ageing include heart failure [3], neu-
rological [4] and kidney disease [5], but also metabolic diseases
such as obesity [6] or catabolic states such as cachexia [7], mal-
nutrition [8] and sarcopenia [9]. Such diseases are often associ-
ated with a reduction of physical function and performance [10]
requiring more frequent, intensive and specialized hospital care
resulting in a loss of independence for patients [11]. This complex
condition can be summarized under frailty, which is estimated
to have a global prevalence of approximately 10% in community
dwellers older than 65years [12], increasing to 25%-50% in peo-
ple older than 85years [13]. A high prevalence is also present in
selected populations with specific diseases or conditions, such as
patients with cancer (10%-40%), end-stage renal disease (~40%),
advanced heart failure (~40%), Alzheimer's disease (~30%) or nurs-
ing home residents (~50%) [14-18]. Cancer as well as related anti-
cancer treatments (such as conventional chemotherapy, targeted
therapy, hormonal therapy and immunotherapy) can significantly
challenge the physiological reserve of patients [19-22]. While ca-
chexia is an adverse prognostic factor in patients with advanced
cancer, the role of sarcopenia is still under discussion [10, 23-25].
Newer research has shown that advanced stage cancer patients
frequently develop a new form of cardiac wasting-associated car-
diomyopathy with increased morbidity and mortality as well as
reduced quality of life [26-29]. In this context of wasting diseases,
frailty is very important to consider. Research has demonstrated
that physical rehabilitation and nutritional support can improve
frailty [30, 31]. Recently, a study found that suboptimal nutritional
status in men with metastatic castrate-resistant prostate cancer is
associated with poorer health-related quality of life and reduced
overall survival [32]. The authors suggested that further inter-
ventional studies focusing on nutritional therapy or prevention of
frailty are warranted to improve outcomes in this patient popula-
tion [32]. The use of anabolic agents, such as selective androgen
receptor modulators (SARMs), testosterone replacement or other
anabolic steroids, could potentially counteract muscle loss and re-
duced strength associated with frailty [33, 34]. However, the use of
these agents is typically approached with caution due to concerns
about safety, side effects and inconsistent evidence regarding their
long-term efficacy [33]. Iron supplementation is recognized as a
potentially effective intervention in cases with iron deficiency or
anaemia [35]. Restoring normal iron levels can improve muscle
function, energy and overall vitality [35]. Iron supplementation is
recommended when laboratory tests confirm a deficiency, though
its benefits may vary depending on the underlying causes of frailty

[35]. Nonetheless, we believe that prevention should be a central
focus. In this regard, it is crucial to highlight the importance of
preventive strategies that intervene before frailty is fully estab-
lished. The transition from pre-frailty to frailty represents a critical
window of opportunity for implementing interventions that may
slow or even prevent the progression of frailty. These strategies
could include physical activity programmes, nutritional interven-
tions and psychosocial support [31].

By including frailty assessments in daily clinical routine, clini-
cians are able to tailor treatment decisions to the specific needs
of their patients [2]. ‘Frailty Index’ is a comprehensive tool, that
includes multiple health indicators such as comorbidities, phys-
ical and cognitive status and functional ability [36]. It is widely
used in various populations, including cancer patients, as it
captures a broad spectrum of frailty dimensions [37, 38]. The
‘Comprehensive Geriatric Assessment’ includes a variety of tests,
such as the ‘Mini-Mental State Examination’, the ‘Timed Up and
Go test’ and the ‘Activities of Daily Living scale’ [39]. It is often
used in oncology to evaluate comprehensive frailty, including
cognitive and functional aspects. The ‘Fried Frailty Phenotype’
(FFP) questionnaire, consisting of five components, is commonly
used in geriatric oncology settings because of its focus on physical
performance, which is particularly relevant for cancer patients
undergoing treatment [40, 41]. Since these questionnaires take
up a lot of time, simple, rapid screening versions are required in
clinical practice. ‘Clinical Frailty Scale’ ranges from very fit to
terminally ill and is easy to use, requiring only a clinical assess-
ment [42]. It is particularly useful in oncology settings for iden-
tifying frailty in cancer patients and guiding treatment decisions
[43, 44]. The Simple FRAIL Questionnaire (SFQ) also screens
for frailty by exploring five domains and can be administered by
health care professionals and caregivers [30]. As far as we know,
the SFQ has not yet been validated in an oncology setting.

The aim of this study was to assess the prevalence of frailty in
advanced cancer patients using the FFP as a standard method
and SFQ as a novel method, to evaluate the correlation between
these two questionnaires and to determine their ability to pre-
dict all-cause mortality.

2 | Methods
2.1 | Study Population

From November 2017 to February 2020, we prospectively re-
cruited 251 hospitalized cancer patients from the Department of
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Haematology and Oncology at Charité Medical School, Campus
Benjamin Franklin, and the Department of Cardiology and
Pneumology at the Medical University of Gottingen. Patients were
screened upon admission. Only adult patients (age >18years),
with histologically confirmed cancer, were eligible for enrolment.
Exclusion criteria included (i) another cancer diagnosis in the past
Syears; (i) acute infection and/or antibiotic treatment; (iii) history
of significant cardiovascular disease (e.g., history of heart failure,
severe valvular disease, history of myocardial infarction or coro-
nary artery disease); (iv) chronic obstructive pulmonary disease
(COPD) GOLD stage>1II (GOLD stages III-1V were accepted in
lung cancer); and (v) missing data for one or more frailty question-
naires. Advanced stage cancer was defined as stage ITI/TV Union
for International Cancer Control (UICC) [45], stage ITI/IV for Ann
Arbor classification [46] and stage III for Durie and Salmon classi-
fication [47]. Main reasons for hospitalization were application of
chemotherapy that required hospitalization (43%), diagnostic pro-
cedures (40%), general worsening of the clinical condition (10%),
neurological symptoms (4%) or pain exacerbation (3%).

2.2 | Study Design

All study participants underwent the same examination pro-
tocol at recruitment: a detailed collection of medical history,
physical examination, blood sample and evaluation of frailty.
We classified patients as malnourished if they had a BMI below
18.5kg/m? [48]. Iron deficiency was defined as (1) serum fer-
ritin <100ng/mkL or (2) when serum ferritin was 100-299ng/
mL and transferrin saturation <20% [35]. The patients were fol-
lowed up by regular interrogation of electronic hospital records
and by telephone. All participants of the study signed a written
informed consent. The study was approved by the local ethics
committee and conforms to the declaration of Helsinki.

2.3 | Fried Frailty Phenotype (FFP)

The FFP considers deficits in five domains: Shrinking, Weakness,
Low physical activity, Poor endurance and Energy and Slowness
[40]. The first three components were assessed through the re-
spective self-reported questions. ‘Endurance and energy’ were
tested through hand-grip-test using Jamar hydraulic hand dyna-
mometer on the dominant hand (defined as right-or left-handed).
Three serial tests of maximum grip strength were obtained, and a
mean value was determined. The assignment of FFP-points was
stratified by sex and body mass index (BMI) quartiles according
to Hall et al. [49]. ‘Slowness’ was examined through a 4-m-gait
speed test: Walking time of 4m at a normal pace was recorded
two times. For the assignment of FFP-points, the best time was
taken and stratified by sex and height according to Hall et al. The
five domains are equally weighted. Three or more (maximum of
5) of the above-mentioned criteria had to be present for an indi-
vidual to be considered frail. Patients who obtained 1 or 2 points
were pre-frail and those with 0 points robust.

2.4 | Simple FRAIL Questionnaire (SFQ)

The SFQ includes five self-reported questions regarding Fatigue,
Resistance, Ambulation, Illnesses and Loss of weight [30].

According to SFQ, frailty status was assigned to participants
with a score of 3 points or greater. Subjects with 1-2 points were
considered pre-frail and those with 0 points robust, respectively.

2.5 | Statistical Analysis

Normally distributed data are presented as mean +standard de-
viation (SD) and non-normally distributed data as median with
interquartile range. We used the Kolmogorov—-Smirnov test to
assess normal distribution. Chi-squared test was chosen for
the analysis of the contingency tables and Fisher's Exact test if
the tables contained at least one cell assignment under five. We
used analysis of variance (ANOVA) with Fisher's post hoc test
for normally distributed groups. Kruskal-Wallis test was used
for non-normally distributed data as appropriate. The correla-
tion between FFP and SFQ was assessed using Spearman's rho
correlation coefficient (r). Hazard ratios (HRs) with a 95% con-
fidence interval (CI) for risk factors and significance levels are
given for results of Cox proportional hazards survival analyses.
Kaplan-Meier cumulative survival curves for 24 months were
constructed for illustrative purposes. The assumption of propor-
tional hazard was formerly assessed using Schoenfeld residuals
and the chi-square goodness-of-fit tests. Prediction accuracy for
the Cox proportional hazards models was evaluated by time-
dependent multivariable adjusted ROC curves and Uno's C. IBM
Statistical Package for the Social Sciences (SPSS) 29, StataCorp.
2023. Stata Statistical Software: Release 18. College Station, TX:
StataCorp LLC., and SAS/STAT software, Version 9.4 Copyright
2023 SAS Institute Inc. were used for statistical analysis. A p
value <0.05 was considered statistically significant in all anal-
yses. Since this study was not designed as a confirmatory study,
but to identify patterns, it was not necessary to make an adjust-
ment for tests for multiplicity. The used significance tests there-
fore have a descriptive character.

3 | Results
3.1 | Study Population

The 251 cancer patients evaluated were 61+ 13years old, 53%
were male, the mean BMI was 25.3+4.8kg/m? and 78% were
classified as advanced cancer stage. Further patients' character-
istics are shown in Table 1A and cancer entities in Table S1.

3.2 | Frailty Questionnaires

We found that the examiners needed about 10 min with the
FFP questionnaire and 1-2min with the SFQ. Using the FFP,
Shrinking, Poor endurance and energy, Low physical activity,
Weakness and Slowness were present in 111 (44%), 66 (26%),
45 (18%), 60 (24%) and 55 (22%) of cancer patients. Using the
SFQ, Fatigue, Resistance, Ambulation, Illnesses and Weight
loss were present in 36 (14%), 25 (10%), 62 (25%), 28 (11%) and
92 (37%) cancer patients. According to the FFP, 78 (31%) can-
cer patients were pre-frail, and 42 (17%) were frail. Using the
SFQ, 102 (41%) cancer patients were identified as pre-frail
and 32 (13%) as frail (Figure 1A,B). In both assessments,
those who were frail were older, more frequently had a solid
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FIGURE1 | (A) Fried Phenotype and the Simple FRAIL Questionnaire responses in points separated by sex. (B) Venn diagram with the distri-
bution of cancer patients in the categories Robust/Prefrail/Frail according to the Fried Phenotype and the Simple FRAIL Questionnaire (n =251).

cancer and their BMI was significantly lower (Table 1A and
Table 1B). The correlation between both frailty scores was
strong (r,=0.65, p <0.001).

3.3 | Predictors of Survival

Cancer patients were followed for a mean of 11.6 months (max-
imum 27 months), and 91 (36%) patients died during follow-up.
Using univariable and multivariable Cox-proportional hazard
analysis, adjusted for other significant predictors of mortality
as well as clinically relevant parameters, we found that both

frailty questionnaires were independent predictors of mortality
(Tables 2A and 2B). Both multivariable survival models meet
the proportional hazard assumption and Bayesian information
criterion (BIC) between both models were approximately sim-
ilar. In Figure 2A,B, we show that especially cancer patients
who were classified as frail had the worst survival. The median
survival of the frail group for FFP was 5.5months, 95% CI [3.3-
10.3], and for SFQ was 6.4 months, 95% CI [2.8-24.0]. For FFP
and SFQ, the median survival was not reached for the prefrail
and robust groups. The FFP and SFQ per point show similar
univariable and multivariable-adjusted hazard ratios for mor-
tality (Figure 2C).
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TABLE 1B | Frailty assessments.
Fried Frailty Phenotype Total cohort Robust Prefrail Frail
Questionnaire (n=251) (n=178, 31%) (n=131, 52%) (n=42,17%) P
Score (pts.) 1.3+1.3 0.0+0.0%* 1.4+0.5% 3.6+0.5 <0.0001
Shrinking (n, %) 111 (44) 0 79 (60) 32 (76) <0.0001
Poor endurance (n, %) 66 (26) 0 37 (28) 29 (69) <0.0001
Low physical activity (1, %) 45 (18) 0 13 (10) 32(76) <0.0001
Weakness (1, %) 60 (24) 0 34(28) 25 (60) <0.0001
Slow walking (n, %) 55(22) 0 23(18) 32 (76) <0.0001
Total cohort Robust Prefrail Frail
Simple Frail Questionnaire (n=251) (n=117,47%) (n=102, 40%) (n=32,13%) 4]
Score (pts.) 1.0+1.2 0.0£0.0%° 1.3+0.5° 3.4%0.6 <0.0001
Fatigue (n, %) 36 (14) 0 17.(17) 19 (59) <0.0001
Resistance (n, %) 25 (10) 0 6(6) 19 (59) <0.0001
Ambulation (n, %) 62 (25) 0 30 (29) 32 (100) <0.0001
Illnesses (1, %) 28 (11) 0 14 (14) 14 (44) <0.0001
> 5% loss of weight in 6 months 92 (37) 0 66 (65) 26 (81) <0.0001

(n, %)

Note: Values are means + SD, n (%) or median and (IQR). p values are determined using the ANOVA or chi-square test.

$p <0.05 versus pre-frail.
#p<0.05 versus frail.
§p <0.05 versus pre-frail.
°p <0.05 versus frail.

TABLE 2A

| Multivariable Cox proportional hazard analyses for mortality in cancer patients in relation to the Fried Phenotype score (n=251).

Multivariable model®

Univariable model BIC: 897.36, global SRT: 0.54

HR 95% CI p HR 95% CI p SRT

Fried Frailty Phenotype score (per point) 1.52 1.30-1.78 <0.001  1.36 1.15-1.61 <0.001 042
Age (per year) 1.02 1.00-1.04 0.018 1.01 0.99-1.03 0.38 0.91
Cancer stage > IIT vs. I/1I 7.93 2.91-21.63 <0.001 3.72 1.32-10.47 0.013 0.29
Cancer type (solid vs. haematologic) 4.36 2.54-7.48 <0.001 2.68 1.50-4.79 0.001 0.66
Anticancer therapy-naive (yes vs. no) 0.15 0.06-0.41 <0.001 0.29 0.10-0.82 0.020 0.20
Sex (female vs. male) 0.96 0.64-1.45 0.85 0.91 0.59-1.39 0.65 0.65
Body mass index (per kg/m?) 0.96 0.92-1.01 0.11 0.97 0.93-1.02 0.26 0.12
Chronic kidney disease (yes vs. no) 1.43 0.45-4.51 0.55 0.81 0.25-2.59 0.73 0.56
Anaemia (yes vs. no) 1.32 0.87-2.02 0.20 1.06 0.68-1.65 0.79 0.98

Abbreviations: BIC, Bayesian information criterion; SRT, p value for Schoenfeld residual test.
2Multivariable adjusted for age, cancer stage and type, anti-cancer therapy naive, sex, body mass index, chronic kidney disease and anaemia.

3.4 | Prediction Accuracy and Correlation

of Frailty Status Identified With FFP and SFQ

The time-dependent multivariable adjusted ROC curves and
the corresponding area under the receiver operating char-
acteristic curve for 6, 12, 18 and 24 months of follow-up for
FFP and SFQ are shown in Figure 3A and Table 2C and

are similar between FFP and SFQ. The comparison of the
multivariable-adjusted area under the curve over the entire
observation period for the FFP and the SFQ shows similar
curves for both questionnaires (Figure 3B). Uno's C is 0.76 for
the multivariable-adjusted FFP and the SFQ, and there is no
significant difference between the scores (difference =—0.001,
p=0.894, Tables 2A-2C).
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TABLE 2B | Multivariable Cox proportional hazard analyses for mortality in cancer patients in relation to the Simple FRAIL score (n =251).

Univariable model

Multivariable model?
BIC: 901.42, global SRT: 0.54

HR 95% CI p HR 95% CI p SRT

Simple Frail score (per point) 1.42 1.21-1.66 <0.001 1.29 1.09-1.52 0.003 0.41
Age (per year) 1.02 1.00-1.04 0.018 1.01 0.99-1.03 0.40 0.83
Cancer stage >III vs. I/II 7.93 2.91-21.63 <0.001 4.22 1.50-11.83 0.006 0.26
Cancer type (solid vs. haematologic) 4.36 2.54-7.48 <0.001 2.70 1.50-4.84 0.001 0.41
Anticancer therapy-naive (yes vs. no) 0.15 0.06-0.41 <0.001 0.29 0.10-0.83 0.021 0.29
Sex (female vs. male) 0.96 0.64-1.45 0.85 0.80 0.52-1.24 0.32 0.75
Body mass index (per kg/m?) 0.96 0.92-1.01 0.11 0.97 0.93-1.02 0.27 0.13
Chronic kidney disease (yes vs. no) 1.43 0.45-4.51 0.55 0.93 0.29-2.96 0.90 0.50
Anaemia (yes vs. no) 1.32 0.87-2.02 0.20 1.13 0.72-1.75 0.59 0.83

Abbreviations: BIC, Bayesian information criterion; SRT, p value for Schoenfeld residual test.
2Multivariable adjusted for age, cancer stage and type, anti-cancer therapy naive, sex, body mass index, chronic kidney disease and anaemia.

4 | Discussion

The main finding from this study is that frailty and pre-frailty
as assessed by FFP and SFQ are frequently seen in patients with
mostly advanced cancer, both questionnaires correlate well with
good internal consistency and both independently predict all-
cause mortality to a similar extent. This study shows that in-
cluding frailty assessment in clinical practice can identify those
patients that might need extra help and attention by caregivers
and physicians.

In the literature, only a limited number of studies used differ-
ent frailty screening tools in the same cohort and compared the
different outcomes [50-52]. While the FFP questionnaire has
often been used in cancer patients to assess frailty and has been
shown to be associated with increased mortality, morbidity and
decreased quality of life [53, 54], the SFQ questionnaire has pre-
dominantly been used to assess frailty in the general adult and
elderly population [55-57]. To the best of our knowledge, this
was the first study to compare the FFP and SFQ questionnaire
in a cohort of mostly advanced stage cancer patients. It is es-
sential to acknowledge that the FFP questionnaire, while com-
prehensive in its assessment, incorporates physical performance
tests, thus necessitating a more considerable time investment for
its completion compared to the SFQ that is based on five self-
reported questions. Our investigation revealed a substantial
contrast in administration times, with the FFP demanding an
average of approximately 10min per patient within this cohort.
In contrast, the SFQ exhibited efficiency, requiring only 1-2min
per patient for completion. Given the complexities of the medi-
cal conditions, time efficiency becomes a critical factor in clin-
ical practice. Furthermore, the SFQ can be performed by any
caregiver or member of the medical team without prior train-
ing, while for the FFP medical staff first needs to be trained to
correctly administer a 4-m walking test and hand grip strength
test—additionally requiring a hand dynamometer. Since the
SFQ only depends on self-reported questions, it can even be re-
motely administered through telephone contact with patients,

making it a valuable screening tool to detect cancer patients
in need of specialized and targeted care during telephone fol-
low-up of patients.

In our study, we found according to both scores that 13%-17% of
patients were identified as frail and 41%-52% as pre-frail. These
frequencies are in line with other studies that have looked at
cancer patients with similar disease stage, entities, age and sex
[18]. This consistency across studies underscores the robustness
of our results and their applicability within the broader context
of cancer-related frailty. Further, we observed a clear, but not
complete, overlap in all categories and FFP recognized a higher
proportion of frail/prefrail patients than SFQ despite strong cor-
relation between both questionnaires. FFP is more comprehen-
sive as it addresses more domains that may have an impact on
presence of frailty. SFQ should be used as a screening tool as
it relies on patients’ subjective and after identifying of persons
with physical frailty or at risk of frailty further examinations are
needed to assess muscle strengths and physical status. Patients
categorized as frail warrant comprehensive strategies that ad-
dress their unique vulnerabilities, ultimately enhancing their
quality of life and overall well-being. However, a noteworthy
aspect pertains to the patients classified as pre-frail—a group
characterized by a greater susceptibility to transition into frailty
[58]. Recognizing this, it is vital to underscore the significance of
preventive strategies that intervene before the full development
of frailty. The trajectory from pre-frailty to frailty represents a
crucial window of opportunity to implement interventions that
could potentially stall or mitigate the progression of frailty. Such
strategies are multimodal and may encompass physical activ-
ity regimens (resistance and aerobic), nutritional interventions
(caloric, protein or vitamin support), reduction of polypharmacy
and psychosocial support [31]. In addition, all persons older than
70 should be screened for frailty. By investing in these preventive
measures, we can potentially alter the course of frailty develop-
ment and contribute to improved outcomes for individuals on
the cusp of experiencing heightened vulnerability. In essence,
our study accentuates the value of early identification, not solely
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FIGURE 2 | (A) Cumulative survival of all cancer patients (n=251) according to the Fried Phenotype. (B) Cumulative survival of all cancer pa-
tients (n =251) according to the Simple FRAIL Questionnaire. (C) Comparison of hazard ratios including confidence intervals from survival analysis
according to the Fried Phenotype and the Simple FRAIL Questionnaire (n=251). *Multivariable adjusted for age, cancer stage and type, anti-cancer
therapy naive, sex, body mass index, chronic kidney disease and anaemia.
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FIGURE 3 | (A) Time-dependent ROC curves according to the Fried Phenotype and the Simple FRAIL Questionnaire (n=251). *Multivariable
adjusted for age, cancer stage and type, anti-cancer therapy naive, sex, body mass index, chronic kidney disease and anaemia. (B) Time-dependent
area under the curve according to the Fried Phenotype and the Simple FRAIL Questionnaire (n =251). *Multivariable adjusted for age, cancer stage
and type, anti-cancer therapy naive, sex, body mass index, chronic kidney disease and anaemia.

TABLE 2C | Multivariable adjusted, time-dependent area under the curve for the Fried Frailty Phenotype and the Simple Frail Questionnaire
and, in addition, comparison of the concordance statistic.

Differences in Uno's
Fried Frailty Phenotype score?® Simple Frail score?® concordance statistic

AUC 95% CI Uno's C (SE) AUC 95% CI Uno's C (SE) Estimate p value

6-month follow-up 0.78 0.70-0.86 0.760 0.79 0.69-0.88 0.761 —0.001 0.894
12-month follow-up 0.81 0.75-0.87 (0.031) 0.80 0.73-0.87 (0.045)

18-month follow-up 0.91 0.85-0.97 0.91 0.85-0.97

24-month follow-up 0.92 0.87-0.98 0.90 0.83-0.97

Abbreviation: Uno's C, Uno's concordance statistic.
2Multivariable adjusted for age, cancer stage and type, anti-cancer therapy naive, sex, body mass index, chronic kidney disease and anaemia.
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for addressing the needs of frail patients but also for devising
proactive measures to support those at the precipice of frailty.
By emphasizing personalized care and preventive strategies,
healthcare practitioners can play a pivotal role in enhancing the
lives of both frail and pre-frail individuals, ultimately fostering
a more resilient patient population.

Consideration of longitudinal studies is warranted to compre-
hensively explore the lasting effects of preventive interventions
on the development of frailty and associated clinical outcomes
over longer periods of time. A thorough examination of the
cost-effectiveness profiles attributed to different modalities for
assessing frailty and to different interventions is an important
avenue. These considerations could lead to nuanced insights
that are important for health care decision makers. At the
same time, careful evaluation of the pragmatic feasibility of
frailty assessment measures in authentic clinical settings is a
mandatory pursuit. Such evaluation is central to achieving the
seamless integration of frailty management paradigms into the
structure of standard patient care protocols. Conducting these
empirical investigations will further advance our iterative re-
finement of the framework underlying frailty assessment and
intervention paradigms. This iterative refinement, in turn,
holds the potential to create a transformative path forward that
will deliver expanded care paradigms and significantly im-
proved outcomes for people who are on the precipice of frailty
vulnerability [59].

5 | Limitations

As a limitation, there may be additional confounders that have
an impact on frailty such as anti-cancer therapy and other
clinical comorbidities. Since 81% of our cancer patients had al-
ready received some kind of anti-cancer therapy before the time
of assessment, it has to be acknowledged that the patients in
this cohort should be considered a high-risk group for frailty.
However, we included hospitalized cancer patients with differ-
ent cancer entities—representing a real-world scenario of hos-
pitalized cancer patients. As an association between frailty and
cardiac disease has been previously reported [59], we included
only patients with cancer without any significant cardiac dis-
ease or acute infection to minimize risks of bias. Another bias
might be the fact that most of the patients had an advanced dis-
ease stage (78%) with a high mortality burden overall (median
survival 11 months). Thus, we used all-cause mortality as the
outcome measure, an unbiased metric. This was done since
specific cause of death assessment is very complicated in can-
cer patients—with autopsies rarely being performed in these
patients and cancer patients often dying at home or in special-
ized hospice care where exact cause of death determination is
very complicated [60, 61]. At the same time, in future studies,
it would be of interest to test whether frailty can affect specific
causes of death.

6 | Conclusions
Frailty and pre-frailty are common among hospitalized cancer

patients and are independently associated with all-cause mor-
tality. Given that the Simple FRAIL Questionnaire is quick and

easy to administer, can be used remotely and requires no spe-
cialized training for staff, it may be more practical for clinical
use than the Fried Frailty Phenotype. By improving frailty de-
tection, the Simple FRAIL Questionnaire could facilitate earlier
preventive measures and enhance interventions to mitigate its
impact.
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