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Introduction

As the elderly age, there is a tendency for their physical 
and cognitive abilities to decline. These health conditions 
in the elderly are termed geriatric syndromes1. Sarcopenia 
is one of the most important manifestations of geriatric 
syndromes.

Sarcopenia is defined as a progressive loss of skeletal 
muscle and strength. The definition of sarcopenia by the 
European Working Group on Sarcopenia in Older People 
(EWGSOP) was updated in 2018. The EWGSOP recommends 
using the SARC-F questionnaire as a screening tool 
for sarcopenia2. The SARC-F questionnaire is a simple 
questionnaire for screening sarcopenia, representing 
strength, assistance with walking, rise from a chair, climb 
stairs, and falls3. In many domains, the SARC-F has been 
shown to be useful in predicting mortality and functional 
decline in the elderly; including community, emergency 
department, nursing home, and palliative care3-7. Several 
meta-analyses have also shown an association between 
SARC-F scores and mortality and functional decline8,9.

In urologic cancer patients, sarcopenia is also associated 
with a higher incidence of treatment-related complications 

and poorer prognosis10. Screening for sarcopenia using the 
SARC-F may also be useful for patients undergoing surgery 
for urologic cancers, many of whom are elderly11.

However, to our knowledge, there are only a limited 
number of reports examining the prognostic impact of each 
item in this questionnaire5. It is not clear which items of the 
SARC-F questionnaire critically correlate with prognosis in 
patients with malignant tumors.

In the present study, we investigated the association 
between scores on each item of the SARC-F questionnaire 
and life expectancy in patients undergoing major elective 
surgery for urologic cancer.

Abstract

Objectives: We aimed to evaluate the association between scores on each item of the SARC-F questionnaire and life 
expectancy in patients undergoing major surgery for urologic cancer. Methods: This retrospective study included 
1018 patients undergoing elective major urologic cancer surgery. All patients completed the SARC-F questionnaire 
preoperatively. Demographic and clinical data were collected. The primary endpoint was an association between 
SARC-F scores and overall survival (OS). Results: Of the 1018 patients, the median age was 72 years and 920 
(90%) were male. Multivariate analysis revealed four factors significantly and independently associated with 
shorter OS: assistance with walking score ≥1 (Hazard ratio: HR=2.18, P=0.044), cancer stages ≥ III (HR=7.98, 
P<0.001), high blood loss ≥78 ml or blood transfusion during surgery (HR=4.53, P=0.007 and HR=2.41, P=0.037, 
respectively). Conclusions: This study found that among the items of the SARC-F questionnaire, assistance with 
walking was a strong predictor of life expectancy. Incorporating such a simple screening tool into the preoperative 
assessment would help to ensure more appropriate perioperative care for urologic cancer patients.
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Materials and Μethods

Patient selection and study designPatient selection and study design

This retrospective cohort study comprises consecutive 
patients who underwent elective major urologic cancer 
surgery (radical cystectomy [RC], radical prostatectomy 
[RP], radical nephrectomy [RN], partial nephrectomy [PN], 
or radical nephroureterectomy [RNU]) at our department 
between October 2019, and January 2023. Out of a 
total of 1133 patients, we excluded 115 patients from 
the study because they did not complete the SARC-F 
questionnaire at the preoperative clinic. The reasons 
for not completing the questionnaire were patient age 
(<40 years, n=7) and conflicting hospital visit schedules 
(n=108). Therefore, we analysed 1018 patients in this 
retrospective study. We investigated how each item in the 
SARC-F questionnaire was related to postoperative life 
expectancy. 

Data collectionData collection

As part of hospital protocol, all patients over 40 
years of age who were scheduled for surgery completed 
SARC-F questionnaires. Trained nurses assessed the 
patients’ functional status by asking them questions 
about five SARC-F components. The components of the 
SARC-F were Strength, Assistance with walking, Rise 
from a chair, Climb stairs, and Falls, with a score of 0-2 for 
each component3,12. We also collected and analysed the 
following data retrospectively: sex, age, body mass index 
(BMI), Eastern Cooperative Oncology Group-performance 
status (ECOG-PS), Charlson comorbidity index (CCI), 
cancer stages (I–IV) based on the 8th edition of the 
tumour–node–metastasis (TNM) staging classification for 
urologic cancers13, type of surgery (RC, RP, RN, PN, or 
RNU), surgical approaches (open, laparoscopic, or robot-
assisted), operation time, estimated blood loss, whether 
or not blood transfusion was received, complications 
within 30 days after surgery according to the Clavien–
Dindo classification (CDC), length of hospital stay, and the 
date of death. We collected these data from the hospital 
database or the patients’ medical records.

We dichotomised age, CCI, and ECOG-PS as <75 vs ≥75, 
<5 vs ≥5, and <2 vs ≥2 respectively based on previous 
studies14-16. We dichotomised other continuous variables as 
high and low at their median values.

EndpointEndpoint

The endpoint of this study was to assess the overall survival 
(OS) of patients who underwent elective cancer surgery 
and to explore how each item of the SARC-F questionnaire 
affected their survival rates. OS was defined as the time span 
from the date of the planned surgery to the date of death from 
any cause or to the most recent follow-up date.

Variables N (%) or median [IQR]

Total 1018

Age, year 72 [67-77]

Male 920 (90.4)

Body mass index, kg/m2 23.2 [21.3-25.1]

ECOG-PS; 

       0 863 (84.9)

       1 138 (13.6)

       2 16 (1.6)

Charlson comorbidity index 0 [0-2]

Stage groups of cancer; 

       ≤I 238 (23.4)

       Ⅱ 534 (52.5)

       Ⅲ 206 (20.2)

       Ⅳ 40 (3.9)

SARC-F questionnaire; 

       Strength ≥1 84 (8.3)

       Assistance with walking ≥1 148 (14.5)

       Rise from a chair ≥1 26 (2.6)

       Climb stairs ≥1 105 (10.3)

       Falls ≥1 83 (8.2)

Surgical form;

       Radical cystectomy 124 (12.2)

       Radical prostatectomy 612 (60.1)

       Radical nephrectomy 55 (5.4)

       Partial nephrectomy 140 (13.8)

       Radical nephroureterectomy 87 (8.5)

Surgical approaches;

       Open 131 (12.9)

       Laparoscopic 75 (7.4)

       Robot-assisted 812 (79.7)

Operative time, minutes 169 [140-208]

Estimated blood loss, ml 78 [28-203]

Blood transfusion 36 (3.5)

Postoperative complications, highest; 

       CDC ≤1 805 (79.0)

       CDC 2 169 (16.6)

       CDC 3 or more 44 (4.3)

Length of hospital stay, day 8 [7-10]

CDC=Clavien-Dindo classification. ECOG-PS=Eastern Cooperative 
Oncology Group-performance status. IQR=Interquartile range. 
SARC-F=Simple questionnaire to rapidly diagnose sarcopenia.

Table 1. clinical variables of 1018 patients who underwent major 
surgery for urological cancer.
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Statistical analysis

We reported continuous variables as median and 
interquartile range (IQR), and categorical variables as counts 
and percentages. We used Kaplan-Meier curves and log-rank 
tests to compare OS across different levels of each of the five 
SARC-F items. We also conducted univariate and multivariate 
analyses using Cox proportional hazards models to identify 
clinical factors associated with OS (including the five SARC-F 
items), respectively. We used hazard ratio (HR) and 95% 
confidence interval (CI) to estimate the association between 
different factors and OS.

All P values <0.05 (two-sided) were considered 
statistically significant. Statistical analyses were performed 
using JMP 13 software (SAS Institute Inc, Cary, NC, USA) 
and R version 4.3.1 (R Foundation, Vienna, Austria). 

Results

DemographicsDemographics

Table 1 shows the demographics of 1018 patients. The 
median age was 72 years (IQR 67–77 years) and 920 
patients (90%) were male. In total, 978 patients (96%) 
were diagnosed with stage I–III disease. The distribution of 
surgical procedures was as follows: 124 (12%) had RC, 612 
(60%) had RP, 55 (5%) had RN, 140 (14%) had PN, and 
87 (9%) had RNU. Among the array of surgical approaches, 
a majority of 812 patients (80%) underwent procedures 
employing robotic-assisted surgery. Complications 
categorized as CDC3 or higher were observed in 44 patients 
(4%).

Regarding the five SARC-F items, the results showed 
that 8% of the patients had difficulty with Strength, 14.5% 

Variables
Univariate Multivariate

HR (95% CI) P value HR (95% CI) P value

Age; ≥75 vs <75 years (ref) 2.66 (1.28-5.52) 0.009

Sex; female vs male (ref) 4.14 (1.89-9.07) <0.001

SARC-F questionnaire;

       Strength: ≥1 vs <1 (ref) 3.07 (1.25-7.51) 0.014

       Assistance with walking: ≥1 vs <1 (ref) 5.01 (2.43-10.31) <0.001 2.18 (1.02-4.64) 0.044

        Rise from a chair: ≥1 vs <1 (ref) 2.79 (0.66-11.71) 0.161

        Climb stairs: ≥1 vs <1 (ref) 4.42 (2.07-9.44) <0.001

        Falls : ≥1 vs <1 (ref) 1.81 (0.63-5.19) 0.270

Body mass index; low vs high (ref) 1.04 (0.51-2.12) 0.923

ECOG-PS; ≥2 vs <2 (ref) 8.91 (2.70-29.39) <0.001

Charlson comorbidity index; ≥5 vs <5 (ref) 2.74 (0.37-20.13) 0.322

Cancer stage; ≥III vs <III (ref) 9.60 (4.27-21.57) <0.001 7.98 (3.52-18.10) <0.001

Surgical form; 

       Radical cystectomy vs others (ref) 14.59 (6.79-31.36) <0.001

       Radical prostatectomy vs others (ref) 0.02 (0.03-0.15) <0.001 0.03 (0.01-0.22) <0.001

       Radical nephrectomy vs others (ref) 2.90 (1.01-8.31) 0.048

       Partial nephrectomy vs others (ref) 0.22 (0.03-1.63) 0.139

       Radical nephroureterectomy vs others (ref) 1.96 (0.68-5.62) 0.213

Surgical approaches; open vs others (ref) 3.42 (1.63-7.20) 0.001

Operative time, minutes; ≥169 vs <169 (ref) 5.88 (2.05-16.85) <0.001

Estimated blood loss, ml; ≥78 vs <78 (ref) 5.68 (1.98-16.30) 0.001 4.53 (1.52-13.50) 0.007

Blood transfusion; yes vs no (ref) 13.28 (6.21-28.41) <0.001 2.41 (1.06-5.53) 0.037

CI=Confidence interval. ECOG-PS=Eastern Cooperative Oncology Group-performance status. HR=Hazard ratio. SARC-F=Simple questionnaire to 
rapidly diagnose sarcopenia.

Table 2. Univariate and multivariate analysis with Cox proportional hazards model for overall survival in 1018 patients undergoing major urologic 
cancer surgery.
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needed Assistance with walking, 2.6% had trouble to Rise 
from a chair, 10.3% could not Climb stairs easily, and 8.3% 
had experienced Falls in the past year.

Relationship between SARC-F and OS Relationship between SARC-F and OS 

During the follow-up period (median 487 days, IQR 
216–791 days), 30 mortality events were observed with 

a median time from surgery to mortality of 290 days (IQR 
177–471 days). Of the 30 events, 20 occurred in patients 
who underwent RC with a median time from surgery to 
mortality of 284 days (IQR 179–495 days). No perioperative 
mortality event occurred within 30 days of surgery. 

Table 2 shows the result of univariate and multivariate 
analysis for OS in 1018 patients. We found that four factors 

Figure 1. Kaplan–Meier analyses demonstrating overall survival between Assistance with walking score ≥1 points vs 0 point in the entire cohort 
(a) and in a subgroup of 406 patients excluding those who underwent RP (b). RP= radical prostatectomy.
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were significantly and independently associated with shorter 
OS: needing Assistance in walking (score ≥1) (HR=2.18, 95% 
CI=1.02–4.64, P=0.044), having advanced cancer stages 
(III or IV) (HR=7.98, 95% CI=3.52–18.10, P<0.001), and 
having high blood loss (≥78 ml) or blood transfusion during 
surgery (HR=4.53, 95% CI=1.52–13.50, P=0.007 and 
HR=2.41, 95% CI=1.06–5.53, P=0.037, respectively). On 
the other hand, patients who had RP had a significantly better 
OS than those who had other types of surgery (HR=0.03, 
95% CI=0.01–0.22, P<0.001).

We plotted the Kaplan-Meier curves for “Assistance with 
walking” score of the SARC-F questionnaire, and compared 
the OS of patients with different scores. We found that 
patients who needed Assistance with walking (≥1 points) 
had shorter OS than those who did not (0 points) in the 
whole cohort (P<0.001, Figure 1-a) and in the 406 patients 
excluding those who underwent RP (P=0.003; Figure 1-b).

Discussion 

In this study, we examined the relationship between the 
SARC-F questionnaire and the outcomes of patients who had 
major, elective surgery for urologic cancer. We found that the 
item “A” in the SARC-F score, which means “Assistance with 
walking,” was strongly linked to the life prognosis (HR=2.18, 
95% CI=1.02-4.64, P=0.044) by multivariate analysis. 

Previous studies have shown that sarcopenia significantly 
worsens the prognosis of patients who undergo radical 
surgery for bladder10,17, prostate18, kidney19, and upper 
urinary tract cancer20 in urology. Cross-sectional studies, 
which have already published from our cohort, have also 
suggested that a SARC-F score of 4 or higher may predict 
postoperative ambulation failure and poor prognosis in 
patients who underwent major urologic cancer surgery21. 
In this study of 1018 patients who had elective surgery for 
urologic cancer, all the SARC-F items, “S”, ”A”, “R”, and “C”, 
were useful for stratifying the prognosis on the Kaplan-Meier 
curve. On the other hand, the study did not provide a detailed 
analysis of the association between the scores for each item 
of the questionnaire and OS.

In this study, item “A”, or “Assistance with walking”, was 
the only significant predictor of the outcome among all the 
SARC-F items in the multivariate analysis. Previous reports 
have shown that items “A” and “C” can predict death within 
30 days in the emergency department5. Item “A” reflects 
walking, an activity directly related to ADLs, and might 
indicate the general condition more promptly. The fact that 
item “A” alone can predict certain outcomes may make 
it a simpler and more useful preoperative screening tool 
for the prognosis of patients with cancer. For example, in 
institutions which completing all the SARC-F questions is 
difficult, simply asking preoperatively whether the patient 
needs assistance with walking may identify patients at high 
risk for sarcopenia and allow for more appropriate and 
tailored perioperative care.

In the present study, item “F” was not associated with 

prognosis. This could be because the SARC-F score is based 
on self-reported answers, which may vary depending on how 
people perceive their own falls. For instance, a healthy young 
person who trips and falls may still report it as a “fall”, even 
though it was not a serious incident.

This study has several limitations. First, this single-center 
study may be biased due to its retrospective design, despite 
the relatively large number of patients included. Second, 
the median follow-up period of 487 days may be too short 
for a study with life expectancy as the primary endpoint. 
Moreover, the cohort consisted of various urologic cancers 
with different characteristics, which may have affected the 
validity of the prognostic analysis. Third, the study did not 
assess the factors required for the diagnosis of sarcopenia 
(e.g., grip strength and gait speed), nor the relationship 
between SARC-F screening and sarcopenia diagnosis, thus 
only evaluating the prognostic value of the screening test 
itself. Furthermore, the present study was a retrospective 
cohort study and we did not calculate the sample size in 
advance. Finally, the study did not examine the inter- and 
intra-observer reliability of SARC-F scoring, which may 
affect the reproducibility of SARC-F scores.

To conclude, we investigated the relationship between the 
SARC-F questionnaire items and the outcomes of patients 
who had elective surgery for urologic cancer. We found that 
item “A”, or “Assistance with walking”, was strongly related 
to life prognosis. Proper screening for cancer surgery may 
improve perioperative care.
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