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Abstract

Purpose Patients with vulvar (VC) and vaginal (VaC) cancer are often frail and should be prescreened before a time-con-
suming comprehensive geriatric assessment (CGA). This study assessed the impact of the preoperatively determined frailty
status with the G8 geriatric screening tool (G8) and comorbidity assessment on the outcome of patients with VC/VaC.
Methods We conducted an observational study with prospective data collection of patients aged > 60 undergoing surgery for
VC and VAC from 05/2020 to 01/2025. Patients were assessed with the G8 tool, age-adjusted Charlson-Comorbidity Index
and the Lee-index. Positive G8 results led to CGA-based testing and, if indicated, geriatric consultation. Cox regression,
Kaplan—Meier curves and propensity score matching (PSM) were used to analyze the predictive validity of the G8.

Results 41 patients were screened. 26 patients were included with a mean follow-up of 23 months. 10 patients were con-
sidered G8 positive (G8 <14 points). Median age was 74.5 (interquartile range: 66—81.3) years. The G8 positive cohort was
older, had more comorbidities and had higher ECOG and ASA performance status than the G8 negative cohort. 20% of the
G8 positive patients did not receive standard surgical therapy and only one in five patients underwent standard adjuvant
radio-/chemotherapy. The univariate Cox-model for overall survival (OS) for G8 positivity had a hazard ratio of 5.65 with
95% CI[1.14-28.1] and a significantly lower 2-year OS (40.0 vs. 85.1%), supported by PSM adjusted for residual confound-
ing (p=0.017).

Conclusions The G8 can be easily implemented in the clinical routine to identify VC and VaC patients with a reduced 2-year
OS who may benefit from CGA.
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Background

Vulvar (VC) and vaginal cancers (VaC) are rare but sig-
nificant gynecological malignancies. In 2022, 47.342 new
cases with VC and 18.800 with VaC were diagnosed world-
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Frailty plays a significant role in the prognosis and treat-
ment of VC and VaC patients, particularly in predominantly
affected older women (Gans et al. 2023). In general, frailty
seems to be a key predictor of mortality in patients with
gynecological cancer, regardless of their chronological age
(Mullen et al. 2021). Frailty gradually arises as the body’s
systems weaken, leading to reduced strength and resilience
and a higher risk of falls, hospitalizations, and serious health
complications (Clegg et al. 2013; Hoogendijk et al. 2019).
Frail cancer patients are identified through a comprehensive
geriatric assessment (CGA) to help shape cancer treatment
decisions and tackle any challenges through the correct
interventions, support, and referrals. GA should focus on
key areas affecting older cancer patients, including physi-
cal and mental health, emotional well-being, comorbidities,
medication, nutrition, and social support. All cancer patients
older than 65 years should receive a GA before systematic
therapy according to the updated ASCO (American Society
of Clinical Oncology) guidelines (Dale et al. 2023). How-
ever, only 52% of the ASCO members, when surveyed in
2019, reported being aware of this guideline (Dale et al.
2021). Despite the growing evidence that GA can enhance
treatment outcomes by reducing chemotherapy-related tox-
icity, lowering complication rates after surgery, and improv-
ing both functional status and quality of life (Rostoft et al.
2021; Hamaker et al. 2022), GA is often not implemented
in clinical routine due to limited staff capacity, competing
demands of time, provider inexperience, and misaligned
institutional priorities (Seaman et al. 2023). Prescreening is
commonly employed to identify patients who are fit for stan-
dard treatment, while those requiring a full GA can be further
assessed. The G8 is one of the few prescreening methods
designed specifically for the assessment of frailty in patients
with cancer and planned systematic therapy by Bellera et al.
(2012). However, Bellera et al. (2012) underlined that the
G8 “is not aimed at replacing the expertise of geriatricians
for the diagnosis of frailty”. The G8 is also an established
simple and useful screening method for patients undergoing
cancer surgery, e.g. for assessing the risk of postoperative
complications (Horiuchi et al. 2024). Moreover, positive
G8 scores were associated with reduced OS in the ELCAPA
cohort with older cancer patients, regardless of their meta-
static status or tumor site (Martinez-Tapia et al. 2017). The
G8 consists of 8 questions and can be implemented in the
clinical practice without the need for geriatric counseling.
Its areas of focus encompass age, nutrition, mobility, neuro-
psychological issues, medication, and self-reported health.
In a meta-analysis by Hamaker et al. (2012), the G8 had
one of the highest sensitivity for frailty on comprehensive
GA with a median sensitivity of 87% (range 77-92%), but a
reduced specificity with a median of 61% (range 39-75%).
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According to the current literature, little is known about
VC/VaC and frailty, especially in a prospective setting.
Most of the studies included all gynecological tumors and
not exclusively patients with VC and VaC. Therefore, the
aim of our study was to explore the association between pre-
operative geriatric screening, with a particular focus on the
G8, comorbidity assessment, and patient outcomes.

Given the limited sample size, analyses of survival out-
comes were considered exploratory, while greater emphasis
was placed on short-term perioperative endpoints and treat-
ment allocation by frailty status, which provide clinically
relevant insights for surgical decision-making. According
to our institutional perioperative risk management protocol,
patients with a BMI>35 kg/m® were considered at increased
perioperative risk. Therefore, a BMI>35 kg/m? was defined
as an inclusion criterion to ensure representation of patients
with elevated frailty-related risk profiles.

Material and methods
Data collection and frailty assessment tools

All gynecologic oncological patients aged 60 years and
older and/or with a body mass index (BMI)>35 kg/m?;
reflecting the institution’s predefined threshold for severe
obesity and increased perioperative risk; and/or who seemed
subjectively frail were systematically screened in a two-step
frailty assessment before tumor surgery at the University
Medical Center Mainz from May 2020 till January 2025
within the ongoing Frail-B study (https://www.drks.de/sea
rch/de/trial DRKS00032361/details).

Precursor lesions, in this case vulvar intraepithelial
neoplasia (VIN), were excluded, as well as patients with
metastatic or inoperable cancer, vulvar melanoma or miss-
ing follow-up (FU). The first screening assessment encom-
passed the G8, Lee-index, standard blood parameters and
hand grip strength (since 2023). If assessed as G8 positive,
patients were screened for falls, and underwent the follow-
ing tests with regard to CGA: History of falls in the last
six months, Mini-Cog, Barthel Index, Geriatric Depression
Scale (GDS), and the Timed Up and Go (TUG) test. If one
of the second assessment tests showed indications of frailty,
geriatric counseling was included.

The primary endpoint was the correlation between frailty
status and postoperative complications in patients with
gynecologic tumors. Secondary endpoints included survival
outcomes in relation to preoperative screening tools. The
following baseline data were collected from patient files:
demographics, BMI, tumor characteristics, perioperative
complications, laboratory results and type of treatment. The
scoring system for the G8 ranges from 0 points (heavily
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impaired—G8 positive) to 17 points (not impaired at all—
G8 negative), with a cutoff value of <14 points (Bellera
et al. 2012). After scoring each comorbidity, the patient’s
10-year survival rate was calculated according to the age-
adjusted CCI (aCCI) with an online tool (https://www.mdc
alc.com/calc/3917/charlson-comorbidity-index-cci) (Charls
on et al. 1987; Quan et al. 2011; Radovanovic et al. 2014).
For each patient, “localized solid tumor” was excluded (+2
points). If a patient had suffered from another cancer before
VC or VaC, the diagnosis was included (e.g. breast cancer).
Lee developed a 4-year mortality (Lee et al. 2006; Yourman
et al. 2012) and was calculated online with https://eprogno
sis.ucsf.edu/leeschonberg.php. Lee frailty was defined as a
Lee-index>8 points and a 4-year mortality rate of >20%
without including the current cancer diagnosis (Anic et al.
2022). Ethical approval for this study was obtained from
the State Medical Association of Rhineland-Palatinate (ID:
16691).

Statistics

Descriptive statistical analysis was performed with IBM
SPSS Statistics 29.0.2.0 and the propensity-score match-
ing with R version 4.2.3 (Denz et al. 2023; Team 2023).
Patients’ characteristics were given as absolute and relative
frequencies, as mean=+standard deviation (SD), or median
with interquartile ranges (IQR). Normal distribution was
tested with the Shapiro—Wilk test, followed by either a
Mann—Whitney U test or a t-test to assess significant dif-
ferences. Categorical variable distributions were compared
using the Chi-square or Fisher’s exact test. The Cox pro-
portional hazard regression model was used to evaluate
the prognostic impact of established risk factors (e.g. age,
ECOG PS, FIGO stage). Univariate Cox regression was
performed for each variable, and those with p<0.05 were
included in the multivariable model using backward elimi-
nation. Given the small subgroup sizes (e.g., FIGO III,
ECOG=>2), hazard-ratio estimates are imprecise; analy-
ses should be interpreted as exploratory. Kaplan—-Meier
estimates described recurrence-free survival (RFS) and
OS at 2 years. Time points were defined from surgery to
death (or recurrence), or last FU. Patients alive (or without
recurrence), or with incomplete data, were censored. RFS
included loco-regional recurrences, distant metastases, and
death as events. Hazard ratios (HR) with 95% confidence
intervals (CI) were calculated in the Cox regression model,
with the Log-Rank test used to compare curves. All tests
were two-sided, and p<0.05 was considered significant. No
correction for multiple testing was applied, so the results are
exploratory. To account for the imbalance between the treat-
ment and control group in terms of potential confounders,
a propensity score-matched (PSM) sample was obtained,

using the “full” method, as it gave the strongest reduction
in standardized mean difference between the cohorts. The
propensity score was calculated using the covariates aCCI,
ECOG PS (at surgery) and Lee-Index with a LASSO logistic
regression which selected these covariates from: age, BMI,
FIGO stage, aCCI, ECOG PS (at surgery) and recurrence
surgery. Kaplan—-Meier survival curves were generated to
compare outcomes between G8 positive and G8 negative
cohorts within the matched sample.

The manuscript followed the STROBE (Strengthening
the Reporting of Observational Studies in Epidemiology)
guidelines (Vandenbroucke et al. 2007).

Results
Patients’ characteristics

41 patients with suspected VC and VaC were screened,
26 patients were included in the final analysis of whom 2
patients had VaC. 15 patients were excluded due to having
only precursor lesions, melanoma, only diagnostic or pal-
liative surgeries or missing FU. 10 of all patients were G8
positive (38.5%). 20 patients underwent surgery at initial
diagnosis, 6 patients received surgical treatment for loco-
regional recurrence. Most of the patients had early VC
and VaC cancer with stage FIGO I (73.1%). Median age
was 74.5 (IQR 66-81.3) years. On average, the G8 posi-
tive cohort was 8 years older than the G8 negative cohort
(»p=0.016). Most of the patients were evaluated with an
ECOG PS 0-1 (77%) at surgery. The G8 positive cohort had
higher ECOG PS (ECOG PS>2: 60% vs. 0%; p=0.004)
and ASA PS (ASA 3: 80% vs. 12.5%; p<0.001). G8 posi-
tive patients were on significantly more medication (>5)
before surgery (p=0.001). Regarding the aCCI and comor-
bidities, the G8 positive cohort presented with a higher risk
of mortality than the G8 negative cohort (80% vs. 37.5%;
»=0.034) and 50% of the G8 positive cohort had an esti-
mated 10-year-survival of 2%. The risk of 4-year mortality
according to Lee was also higher in the G8 positive cohort
(p=0.003). All parameters are listed in Table 1.

Handgrip strength measurement results obtained since
2023, comprising data from six patients, are shown in Sup-
plementary Table 1.

Treatment characteristics

Regarding surgical treatment, there was no difference
in the extent of the surgery between the two cohorts. All
surgical details are listed in Table 2. 80.8% of the patients
received radical local excision, and 61.5% had inguinal
sentinel lymph node staging. Seven patients underwent
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Table 1 Baseline characteristics

Parameter All VC/VaC patients G8 negative G8 positive p value
n=26 (%) n=16 (%) N=10 (%)

vC 24 (92.3) 14 (87.5) 10 (100)
VaC 2(7.7) 2 (12.5) -

Initial diagnosis 20 (76.9) 13 (81.3) 7 (70) 0.158
Loco-regional recurrence 6(23.1) 3(18.8) 3 (30)

First recurrence 2(7.7) - -2(20)

Second recurrence 2(7.7) 2 (12.5) -

Third recurrence 1(3.8) 1(6.3) -

Forth recurrence 1(3.8) - 1(10)
FIGO stage 0.61
FIGO 1 19 (73.1) 12 (75) 7 (70)

FIGO II 1(3.8) 1(6.3) -

FIGO 111 6(23.1) 3(18.8) 3(30)

FIGO IV - - -
Histological grading 0.367
Gl 3 (11.5) 1(6.3) 2 (20)

G2 16 (61.5) 9 (56.3) 7 (70)

G3 5(19.2) 4(25) 1 (10)

unkown 2(7.7) 2 (12.5)

Median chronological age [years] (IQR) 74.5 (66-81.3) 70.5 (64.3-76.8) 81 (73.8-84) 0.016
Mean chronological age [years] (= SD) 74 (£8.8) 71 (£8.5) 79 (£7.3)
Mean Body Mass Index [kg/m?] (+SD) 28.3 (+7.2) 27.2 (5.5) 30.2(£9.4) 0.29
ECOG PS 0.004
0 10 (38.5) 9(56.3) 1(10)

1 10 (38.5) 7 (43.8) 3(30)

) 3(11.5) - 3(30)

3 3 (11.5) - 3(30)
ASAPS <0.001
0 _ _ _

1 _ _ _

2 15 (57.7) 14 (87.5) 1(10)

3 10 (38.5) 2(12.5) 8 (80)

unkown 1(3.8) - 1(10)
Polypharmacy>5 8(30.8) 1(6.3) 7 (70) 0.001
aCCI* 0.034
Low risk (01 points) - - -

Intermediate risk (2-3 points) 12 (46.2) 10 (62.5) 2 (20)

High risk (=4 points) 14 (53.8) 6 (37.5) 8 (80)
aCCI*

10-year survival

90% 4(154) 3(18.8) 1(10)

77% 8(30.8) 7 (43.8) 1(10)

53% 5(19.2) 3(18.8) 2(20)

21% 4(15.4) 3(18.8) 1(10)

2% 5(19.2) - 5(50)
Risk of 4-year mortality according to Lee * 0.003
<5% 14 (53.8) 13 (81.3) 1(10)

6-9% 8(30.8) 3(18.8) 5(50)

15-20% 2(7.7) 2 (20)

20-28% 2(7.7) 2 (20)

44-45% - - -

59% — — -
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Table 1 (continued)

Parameter All VC/VaC patients G8 negative G8 positive p value
n=26 (%) n=16 (%) N=10 (%)

64% -

Lee*-frail (>8points) and 4-year mortality>20% 3 (11.5) - 3 (30) 0.046

aCClI age-adjusted Charlson comorbidity index, 454 PS American Society of Anesthesiologists Physical Status, ECOG PS Eastern Cooperative
Oncology Group Performance Status, F/IGO International Federation of Gynecology and Obstetrics, HPV human papillomavirus, /QR inter-
quartile range, SD standard deviation, VaC vaginal cancer, V'C vulvar cancer. Bold figures indicate statistical significance

*aCCI and Lee-Index were calculated without the current vulvar/vaginal cancer diagnosis to assess the patient’s general life expectancy/ mor-

tality rate

inguinofemoral lymphadenectomy. Both VaC patients had
partial colpectomy. The mean minimum tumor-free surgi-
cal margins were 4.85 mm. 20% of the G8 positive cohort
did not receive standard pelvic lymph node staging, oth-
erwise all patients received standard surgical therapy. The
G8 positive cohort had significantly more de-escalated
adjuvant therapy than the G8 negative cohort. Only one
in five G8 positive patients underwent the recommended
adjuvant radio/chemotherapy. The other four patients did
not receive adjuvant therapy due to their frailty. One G8
negative patient refused the recommended radiation therapy
of the groins due to different reasons. Three patients were
assessed as Lee-frail. All three Lee-frail patients belonged
to the G8 positive cohort. Two in three Lee-frail patients did
not receive standard therapy.

The standard laboratory results were generally within
normal limits.

Regarding surgical complications, mean length of hospi-
tal stay and the revision rate, the G8 positive cohort did not
show inferior results compared to the G8 negative patients.
However, significantly more G8 positive patients died dur-
ing the mean FU of 23 months (60% vs. 12.5%), see Table 2.

Of the G8 positive patients, eight underwent the second
screening algorithm, while two declined participation. The
results are descriptive and listed in Supplementary Table 2.
Five were scheduled for geriatric counseling, of which only
one session was completed. In this case, the alterations
observed in the CGA were considered possibly indicative
of early-stage dementia. Recommendations included opti-
mizing fluid intake and enhancing home care support. No
treatment de-escalation was advised. The remaining four
counseling sessions could not be conducted due to difficul-
ties in scheduling appointments prior to surgery and staff
shortages. Two of the five patients scheduled for the cGA
had passed away within eight months after surgery.

Survival analysis and PSM

The 2-year OS, estimated with the Kaplan—Meier curves,
was significantly reduced in the G8 positive cohort (40%
vs. 85.1%; p=0.019). RFS did not differ between the G8
positive and G8 negative cohort (p=0.510).

In the uni- and multivariate Cox-regression analysis for
RFS including age at surgery, ECOG PS, FIGO stage, aCCI
and G8, only age at surgery retained its significant influence
on RFS, see Table 3. Even in a propensity-score-matched
data set based on age (“nearest” method with caliper 0.2,
leading to a sample size of n=12), age remained significant
in a univariate Cox-regression for RFS (HR 1.17, p=0.01).
Furthermore, in a propensity score matching based on
comorbidity, ECOG PS and Lee-Index (n=20), age was
significant in a Cox-regression for RFS (HR=1.1, p=0.04).

For OS, only higher ECOG PS (>2) and higher FIGO
stages (stage III) had a significantly negative impact. Due to
the small sample size and low number of events, no further
parameters could be included in the multivariate Cox regres-
sion analysis, e.g. ASA PS, or surgical treatment variables.

Regarding PSM, the univariate Cox-model for RFS for
G8 positivity had a hazard ratio (HR) of 1.45 with 95% CI
[0.49—4.31], i.c. a lower but non-significant survival. How-
ever, there was significant residual confounding in ECOG
PS. The univariate Cox-model for OS for G8-positivity had
a HR of 5.65 with 95% CI [1.14-28.1], i.c. a significantly
lower OS (p=0.017). There was residual confounding in
comorbidity, ECOG PS and Lee-index. The propensity
score matched survival curves are shown in Fig. 1. In both
cases, the effect direction of the HR changed in the model
adjusted for the residual confounding due to the small sam-
ple size. Since there was only one control unit with at least
a moderate propensity score; the propensity scores of the
controls were lower than those of the treated.

Discussion

Our study demonstrates that G8 positive VC and VaC
patients had a significantly reduced OS. Notably, 20% of
the G8 positive patients did not receive standard surgical
therapy, and only one in five patients underwent standard
adjuvant radio-/chemotherapy. These findings highlight
the need for an interdisciplinary, individualized therapeutic
approach. The G8 may serve as an effective, preoperative
screening tool to identify VC and VaC patients at risk which
should be targeted upfront before initiating treatment.
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Table 2 Treatment characteristics

Parameter AllVC/VaC  G8negative  GS8 positive  p value
patients n=16 (%) N=10 (%)
n=26 (%)
Surgical treatment p>0.05
Radical local excision 21 (80.8) 13 (81.3) 8 (80)
SN without IFL or LN debulking 16 (61.5) 10 (62.5) 6 (60)
IFL or LN debulking 7(26.9) 3(18.8) 4 (40)
Pelvic LN staging 4(15.4) 4 (25) -
TLH 2(7.7) 2 (12.5) -
Partial colpectomy (vaginal cancer) 2(7.7) 2 (12.5) -
Mean minimum tumor-free surgical margin in 4.85(£3.2) 5(%3.3) 4.5(+3.2) 0.665
mm
Mean operating time [minutes] (= SD) 140.8 (+94.2) 158.4 112.6 (£74.1) 0.24
(£102.2)
Standard surgical therapy 24 (92.3) 16 (100) 8 (80) 0.138
No pelvic LN staging 2(7.7) - 2(20)
Standard adjuvant therapy 22 (84.6) 16 (100) 6 (60) 0.014
No further therapy necessary 16 (61.5) 11 (68.8) 5(50)
Radio-/chemotherapy 6(23.1) 5(@31.3) 1(10)
No radio-/chemotherapy due to frailty 4(154) 4 (40)
30-days-postoperative complications
Wound dehiscence 7 (26.9) 4(25) 3(30)
Wound infection 6(23.1) 4 (25) 2 (20 0.562
Serom 9(34.6) 4 (25) 5(50)
Cardiac arrest/infarction - - -
Pulmonary - - -
Nephrological - - -
Thromboembolic - - -
Blood transfusion 1(3.8) - 1(10)
Clavien-Dindo-Classification 0.303
0 9 (34.6) 5(31.3) 4 (40)
I 6(23.1) 5(31.3) 1(10)
I 5(19.2) 3(18.8) 2 (20)
IIa 4(15.4) 3 (18.8) 1(10)
1Ib 2(7.7) - 2 (20)
v - - -
AV _ _ _
Median length of hospitalization [days] (IQR) 7(5-11.25)  6.5(5-11.75) 7.5(5.8-14) 0.53
Mean length of hospitalization [days] (+SD) 10.3 (£11.6) 8.1 (+4.6) 14 (£17.8)
Revision 2(7.7) - 2 (20) 0.138
Readmission rate 0 - -
Median follow-up period [months] (IQR) 22 (10.3-34) 275 20.5 0.086
IFL inguinofemoral lymphad- (12-42.5) (5.3-27.3)
enectomy, QR interquartile Mean follow-up period [months] (+SD) 23.0(x153) 268 (x164) 17 (=11.7)
range, LN lymph node, SD Recurrence during follow-up 8(30.8) 6 (37.5) 2 (20) 0.321
standard deviation, SN senti- Death 8(30.8) 2 (12.5) 6 (60) 0.017
nel node procedure, 7LH total Cancer-related 3(11.5) 2(12.5) 1 (10)
lap aroscopic hysterectomy, Treamtent-related 1(3.8) - 1(10)
VaC vaginal cancer, .VC .Vulvar Other causes 1 (3.8) 3 1 (10)
cancer. Bold figures indicate )
statistical significance unkown 3(L3) - 330

Older VC patients are often diagnosed at more advanced
tumor stages, with a higher frequency of HPV-negative
tumors, leading to an increased risk of RFS and a reduced
2-year disease-free survival (DFS) (Prieske et al. 2021). In
our study, advanced age was associated with negative RFS,
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while higher ECOG PS correlated with reduced OS. These
findings align with the AGO-CaRE-1 study, which identi-
fied age, ECOG PS, R1 resection, tumor stage, grading, and
(chemo)radiation as key prognostic factors for recurrence
and survival (Prieske et al. 2021). A recent multicenter study



Journal of Cancer Research and Clinical Oncology

(2026) 152:7

Page 7 of 10 7

Table 3 Cox-regression analysis

Multivariate RFS Univariate OS Multivariate OS

Univariate RFS

p value
0.068

CI [95%]

HR

p value
0.006
0.002

CI [95%]

HR

1.24
9.51
5.03

CI [95%] p value HR CI [95%] p value
0.011 0.011

HR

1.1

0.99-1.37

1.16

1.06-1.44

1.02-1.19

1.09
1.95

1.02-1.20
1.04-9.9

1

Age at surgery

0.045
0.026

1.06-114.91

1.36-119.78

11.03
12.78

2.24-40.45

0.282

0.042 0.58-6.54

0.061

3.21
3.04

ECOG PS (0/1 vs. >2)

FIGO stage

0.025

1.23-20.61

0.95-9.7

Local (I-II) vs. advanced (III)

aCClI (<3 vs. >4 points)

0.289

0.23-135.36
0.12-4.18

5.6
0.22

1.03-68.6 0.047
0.037

1.11-27.34

8.38
5.5

0.293

0.6-5.6

82

1.

0.316

1

0.48-4.27 0.521

1.43
Each factor was evaluated in a separate univariate Cox proportional hazards regression model, stratified by cohort (referent vs. variable X) if possible. Bold figures indicate statistical signifi-

G8 negative vs. G8 positive
cance

aCClI age-adjusted Charlson comorbidity index, HR hazard ratio, CI [95%] 95%-confidence interval, FIGO International Federation of Gynecology and Obstetrics, ECOG PS Eastern Coop-

erative Oncology Group Performance Status

by the Francogyn group further supported the association
between advanced age, larger tumor size, and increased
surgical complexity in VC patients, elevating complication
risk and reducing the oncological outcome (Raimond et al.
2024).

Frailty plays a crucial role in treatment decisions. A ret-
rospective cohort study by Gans et al. found frailty in 45.6%
of VC patients aged 70 or older, with oncological treatment
being de-escalated in half of these cases (Gans et al. 2023).
When a geriatrician was involved in decision-making,
nearly two-thirds of frail patients had treatment de-escala-
tion, yet survival outcomes remained unaffected. However,
cohort heterogeneity, particularly the inclusion of patients
with FIGO stage IV disease, complicates broad conclu-
sions regarding treatment adjustments. No impact of G8
positivity on the standard oncological treatment was found
(n=27). Similarly, Reiser et al. reported that even among
patients with gynecological malignancies aged 80 and
older, including 37 VC patients, standard therapy was fea-
sible irrespective of frailty, although frail patients exhibited
shorter progression-free and OS. In their study, the frailty
index was retrospectively calculated with 31 items (Reiser
et al. 2021). In general, tailoring oncological care, e.g. de-
escalating chemotherapy, does not compromise survival (Li
et al. 2021; Mohile et al. 2021). In our study, no therapeu-
tic adjustments were made following geriatric counseling.
However, only one out of five scheduled appointments was
conducted, primarily due to limited staff availability and
challenges in coordinating the appointments. Two of these
five G8 positive patients died within eight months after sur-
gery. This raises the question whether these patients would
have benefited from that planned geriatric consultation
and a potential treatment de-escalation. Due to the limited
sample size, we were unable to evaluate the impact of de-
escalated therapy or a CGA on the oncological outcome. It
remains unclear whether the reduced OS is attributable to
the de-escalated treatment itself or primarily influenced by
the patients’ overall life expectancy. This analysis is planned
for future studies.

Frailty assessment tools can predict treatment outcomes
and postoperative complications. The Rockwood Accumu-
lation of Deficits Frailty Index (DAFI) has demonstrated
prognostic value in patients with endometrial cancer, VC,
and VaC and those with loco-regional disease only. Mullen
et al. analyzed 186 VC and VaC patients from the SEER-
MHOS database from 1998 to 2015 (Mullen et al. 2021).
Frailty can also be linked to adverse outcomes. An NSQIP
database analysis showed that nearly 25% of women under-
going radical vulvectomy were considered frail according
to the 5-factor modified frailty index (mFI-5). Frailty was
associated with increased postoperative complications,
especially in women undergoing bilateral inguinofemoral

@ Springer



7 Page 8 of 10

a) Recurrence-free survival

=~ G8negative == G8positive

1.00-
2
3 0751
©
£
o
& 0501 t e e 3
S |—H+—+
>
3 0251 b= 0.49

0.00 1

0 10 20 30 40 50

Time in months

Journal of Cancer Research and Clinical Oncology (2026) 152:7
b) Overall survival
=~ G8negative == GB8 positive

1.00 1
Fore
5 0.751
@
Q
2y
a 0501
©
2
>
5 0.251
@ p=0.017

0.00_ i ' i , '

0 10 20 30 40 50

Time in months

Fig. 1 Propensity score matched survival estimates. a Adjusted recurrence-free survival: G8 negative vs G8 positive. b Adjusted overall survival:

G8 negative vs G8 positive

lymphadenectomy (Levine et al. 2023). However, Delli
Carpini et al. found no statistically significant association
between mFI-5 and 30-day postoperative complications at
the logistic regression, possibly due to parameter overlap
with the aCCI (4/5 parameters) (Delli Carpini et al. 2024).
Interestingly, our study found no increased surgical compli-
cations among G8 positive patients, potentially due to the
limited sample size. Nevertheless, aCCI showed predictive
value for prognosis and complications in surgically treated
VC patients (Di Donato et al. 2019). ACCI and BMI also
predicted the risk of complications for patients undergoing
surgery for VC in a recently published retrospective study
including 225 VC patients from two centers from 2018 to
2023 (Delli Carpini et al. 2024). Preoperative assessment
of complication risk aids in surgical planning and enables
a customized peri- and postoperative management strategy.

Strengths and limitations

To our knowledge, this is the first study with prospective
data collection investigating frailty and oncological out-
comes in VC and VaC patients that provides novel data on
the prognostic relevance of the G8. Unlike previous studies,
our research was based on recent data from the last 5 years.
However, VC and VaC are rare diseases, and existing studies
on frailty in this context remain scarce. Despite our efforts
to minimize bias by excluding patients with metastatic
disease, melanoma, or missing FU data, our study cohort
was small and heterogeneous. Its non-interventional obser-
vational design and small sample size limit the ability to
draw definitive conclusions regarding long-term oncologic
outcomes. Therefore, we emphasize that the survival analy-
ses should be viewed as exploratory, and that our results

@ Springer

primarily demonstrate the feasibility and potential clinical
relevance of integrating geriatric screening into preopera-
tive workflows. Patients included both newly diagnosed and
recurrent cases, which could influence outcomes. Although
we applied Cox regression analysis and PSM to strengthen
our findings, residual confounding due to limited statistical
power was still a problem.

Clinical implications and conclusion

The integration of CGA into clinical practice remains a
challenge due to time constraints and limited staff capacity.
However, the G8 screening tool offers a practical alterna-
tive for identifying potentially frail patients at risk of de-
escalated therapy and poor oncological outcome, even in
settings where full GA is not feasible. Our findings suggest
that preoperative geriatric screening, including the G8, and
comorbidity assessment may help identify patients with
VC and VaC at higher risk of adverse outcomes and could
inform timely risk stratification and treatment adaptation.
G8 positive patients should be identified preoperatively and
targeted upfront before initiating treatment. However, given
the modest sample size and small subgroups, these results
should be interpreted as hypothesis-generating, and confir-
mation in lager, multi-center studies is required before any
practice recommendations. In general, the precise imple-
mentation of a potential prehabilitation for frail patients or
therapy adjustments remain an area of ongoing research.
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supplementary material available at https://doi.org/10.1007/s00432-0
25-06378-5.

Acknowledgements We thank all patients and their families for their


https://doi.org/10.1007/s00432-025-06378-5
https://doi.org/10.1007/s00432-025-06378-5

Journal of Cancer Research and Clinical Oncology (2026) 152:7

Page 9 of 10 7

paticipation in our study.

Author contributions Conceptualization: VCL, KG, MJB, MM. Data
acquisition: VCL, EL. Formal analysis: VCL, EL, MSche. Writing-
Original Draft: VCL, Msche. Writing-Review and Editing: VCL, EL,
KG, MJB, MSche., MM, MWS., MSchm, AH.

Funding Open Access funding enabled and organized by Projekt
DEAL. The authors declare that no funds, grants, or other support were
received during the preparation of this manuscript.

Data availability The data supporting the findings of this study are not
publicly available, as they contain information that could compromise
the privacy of the research participants. Data are available from the
corresponding author VCL upon reasonable request.

Declarations

Conflict of interest M. J. Battista reports honoraria and expenses
from Astra Zeneca, EISAI, GSK and MSD, and consultant activity to
Eisai, GSK, and MSD. Furthermore, he has received research fund-
ing by Novartis. None were related to this study. K. Gillen reports
personal fees by Clovis Oncology, AstraZeneca, Pharma Mar, MSD,
GSK, Novartis and Eisai, not related to this trial. A. Hasenburg reports
honoraria and expenses from AstraZeneca, Art Tempi, Celgen, GSK,
Lilly, LEO Pharma, MedConcept GmbH, Med update GmbH, Medical
Event Solution GmbH, Pfizer, PharmaMar GmbH, Pierre Fabre Phar-
ma GmbH, Roche Pharma AG, Streamedup!GmbH, Tesario as well as
work as a consultant to AstraZeneca, GSK, LEO Pharma, Lilly, MSD
PharmaMar, Roche, Pfizer, Streamedup!GmbH, Tesario. None were
related to this study. V. Linz reports personal honoraria and expenses
from Novartis and Lilly. None were related to this study. M. Mohr
reports personal fees from Pfizer, Novartis and Bristol Myers Squibb.
None were related to this study. Marcus Schmidt reports honoraria and
expenses from AstraZeneca, BioNTech, Daiichi Sankyo, Eisai, Lilly,
MSD, Novartis, Pantarhei Bioscience, Pfizer, Pierre Fabre, Roche,
SeaGen, Gilead, Amgen, Menarini Stemline. His institution has re-
ceived research funding from AstraZeneca, BioNTech, Eisai, Genen-
tech, German Breast Group, Novartis, Palleos, Pantarhei Bioscience,
Pierre Fabre, and SeaGen. In addition, he has a patent for EP 2390370
B1 and a patent for EP 2951317 B1 issued. None were related to this
study.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.o
rg/licenses/by/4.0/.

References

Anic K, Flohr F, Schmidt MW, Krajnak S, Schwab R, Schmidt M,
Westphalen C, Eichelsbacher C, Ruckes C, Brenner W, Hasen-
burg A, Battista MJ (2022) Frailty assessment tools predict

perioperative outcome in elderly patients with endometrial can-
cer better than age or BMI alone: a retrospective observational
cohort study. J Cancer Res Clin Oncol. https://doi.org/10.1007/s
00432-022-04038-6

Bellera CA, Rainfray M, Mathoulin-Pelissier S, Mertens C, Delva F,
Fonck M, Soubeyran PL (2012) Screening older cancer patients:
first evaluation of the G-8 geriatric screening tool. Ann Oncol
23(8):2166-2172. https://doi.org/10.1093/annonc/mdr587

Bray F, Laversanne M, Sung H, Ferlay J, Siegel RL, Soerjomataram I,
Jemal A (2024) Global cancer statistics 2022: GLOBOCAN esti-
mates of incidence and mortality worldwide for 36 cancers in 185
countries. CA Cancer J Clin 74(3):229-263

Charlson ME, Pompei P, Ales KL, MacKenzie CR (1987) A new
method of classifying prognostic comorbidity in longitudinal
studies: development and validation. J Chronic Dis 40(5):373—
383. https://doi.org/10.1016/0021-9681(87)90171-8

Clegg A, Young J, lliffe S, Rikkert MO, Rockwood K (2013) Frailty in
elderly people. Lancet 381(9868):752—762. https://doi.org/10.10
16/S0140-6736(12)62167-9

Dale W, Klepin HD, Williams GR, Alibhai SMH, Bergerot C, Brint-
zenhofeszoc K, Hopkins JO, Jhawer MP, Katheria V, Loh KP,
Lowenstein LM, McKoy JM, Noronha V, Phillips T, Rosko AE,
Ruegg T, Schiaffino MK, Simmons JF Jr., Subbiah I, Tew WP,
Webb TL, Whitehead M, Somerfield MR, Mohile SG (2023)
Practical assessment and management of vulnerabilities in older
patients receiving systemic cancer therapy: ASCO guideline
update. J Clin Oncol 41(26):4293-4312. https://doi.org/10.1200
/JC0O.23.00933

Dale W, Williams GR, A RM, Soto-Perez-de-Celis E, Maggiore RJ,
Merrill JK, Katta S, Smith KT, Klepin HD (2021) How is geri-
atric assessment used in clinical practice for older adults with
cancer? A survey of cancer providers by the American Society of
Clinical Oncology. JCO Oncol Pract 17(6):336-344

Delli Carpini G, Sopracordevole F, Cicoli C, Bernardi M, Giuliani L,
Fichera M, Clemente N, Del Fabro A, Di Giuseppe J, Giannella
L, Busato E, Ciavattini A (2024) Role of age, comorbidity, and
frailty in the prediction of postoperative complications after
surgery for vulvar cancer: a retrospective cohort study with the
development of a nomogram. Curr Oncol. https://doi.org/10.339
0/curroncol32010021

Denz R, Klaassen-Mielke R, Timmesfeld N (2023) A comparison of
different methods to adjust survival curves for confounders. Stat
Med 42(10):1461-1479

Di Donato V, Page Z, Bracchi C, Tomao F, Musella A, Perniola G, Pan-
ici PB (2019) The age-adjusted Charlson comorbidity index as a
predictor of survival in surgically treated vulvar cancer patients. J
Gynecol Oncol 30(1):e6. https://doi.org/10.3802/j20.2019.30.e6

Gans EA, Portielje JEA, Dekkers OM, de Kroon CD, van Munster BC,
Derks MGM, Trompet S, van Holstein Y, Mooijaart SP, van Poel-
geest MIE, van den Bos F (2023) Frailty and treatment decisions
in older patients with vulvar cancer: a single-center cohort study.
J Geriatr Oncol 14(2):101442

Gunther V, Malchow B, Schubert M, Andresen L, Jochens A, Jonat
W, Mundhenke C, Alkatout I (2014) Impact of radical operative
treatment on the quality of life in women with vulvar cancer—a
retrospective study. Eur J Surg Oncol 40(7):875-882

Hamaker M, Lund C, Te Molder M, Soubeyran P, Wildiers H, van
Huis L, Rostoft S (2022) Geriatric assessment in the management
of older patients with cancer—a systematic review (update). J
Geriatr Oncol 13(6):761-777. https://doi.org/10.1016/j.jg0.2022
.04.008

Hamaker ME, Jonker JM, de Rooij SE, Vos AG, Smorenburg CH, van
Munster BC (2012) Frailty screening methods for predicting out-
come of a comprehensive geriatric assessment in elderly patients
with cancer: a systematic review. Lancet Oncol 13(10):e437-444

@ Springer


https://doi.org/10.1007/s00432-022-04038-6
https://doi.org/10.1007/s00432-022-04038-6
https://doi.org/10.1093/annonc/mdr587
https://doi.org/10.1016/0021-9681(87)90171-8
https://doi.org/10.1016/S0140-6736(12)62167-9
https://doi.org/10.1016/S0140-6736(12)62167-9
https://doi.org/10.1200/JCO.23.00933
https://doi.org/10.1200/JCO.23.00933
https://doi.org/10.3390/curroncol32010021
https://doi.org/10.3390/curroncol32010021
https://doi.org/10.3802/jgo.2019.30.e6
https://doi.org/10.1016/j.jgo.2022.04.008
https://doi.org/10.1016/j.jgo.2022.04.008
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

7 Page 10 of 10

Journal of Cancer Research and Clinical Oncology

(2026) 152:7

Hoogendijk EO, Afilalo J, Ensrud KE, Kowal P, Onder G, Fried
LP (2019) Frailty: implications for clinical practice and public
health. Lancet 394(10206):1365—1375. https://doi.org/10.1016/S
0140-6736(19)31786-6

Horiuchi K, Kuno T, Takagi H, Egorova NN, Afezolli D (2024) Pre-
dictive value of the G8 screening tool for postoperative compli-
cations in older adults undergoing cancer surgery: a systematic
review and meta-analysis. J Geriatr Oncol 15(3):101656. https://
doi.org/10.1016/j.jg0.2023.101656

Lee SJ, Lindquist K, Segal MR, Covinsky KE (2006) Development
and validation of a prognostic index for 4-year mortality in older
adults. JAMA 295(7):801-808

Levine MD, Felix AS, Meade CE, Bixel KL, Chambers LM (2023)
The modified 5-item frailty index is a predictor of post-opera-
tive complications in vulvar cancer: a National Surgical Quality
Improvement Program (NSQIP) analysis. Int J] Gynecol Cancer
33(4):465-472. https://doi.org/10.1136/ijgc-2022-004175

Li D, Sun CL, Kim H, Soto-Perez-de-Celis E, Chung V, Koczywas M,
Fakih M, Chao J, Cabrera Chien L, Charles K, Hughes S, Katheria
V, Trent M, Roberts E, Jayani R, Moreno J, Kelly C, Sedrak MS,
Dale W (2021) Geriatric assessment-driven intervention (GAIN)
on chemotherapy-related toxic effects in older adults with cancer:
a randomized clinical trial. JAMA Oncol 7(11):e214158. https://d
oi.org/10.1001/jamaoncol.2021.4158

Martinez-Tapia C, Paillaud E, Liuu E, Tournigand C, Ibrahim R, Fos-
sey-Diaz V, Culine S, Canoui-Poitrine F, Audureau E, Group ES
(2017) Prognostic value of the G8 and modified-G8 screening
tools for multidimensional health problems in older patients with
cancer. Eur J Cancer 83:211-219

Mohile SG, Mohamed MR, Xu H, Culakova E, Loh KP, Magnuson
A, Flannery MA, Obrecht S, Gilmore N, Ramsdale E, Dunne RF,
Wildes T, Plumb S, Patil A, Wells M, Lowenstein L, Janelsins
M, Mustian K, Hopkins JO, Berenberg J, Anthony N, Dale W
(2021) Evaluation of geriatric assessment and management on the
toxic effects of cancer treatment (GAP70+): a cluster-randomised
study. Lancet 398(10314):1894—1904. https://doi.org/10.1016/S0
140-6736(21)01789-X

Mullen MM, McKinnish TR, Fiala MA, Zamorano AS, Kuroki LM,
Fuh KC, Hagemann AR, McCourt CK, Mutch DG, Powell MA,
Wildes TM, Thaker PH (2021) A deficit-accumulation frailty
index predicts survival outcomes in patients with gynecologic
malignancy. Gynecol Oncol 161(3):700-704. https://doi.org/10.
1016/j.ygyno.2021.02.027

Oonk MHM, Planchamp F, Baldwin P, Mahner S, Mirza MR, Fisch-
erova D, Creutzberg CL, Guillot E, Garganese G, Lax S, Redondo
A, Sturdza A, Taylor A, Ulrikh E, Vandecaveye V, van der Zee
A, Wolber L, Zach D, Zannoni GF, Zapardiel 1 (2023) European
Society of Gynaecological Oncology guidelines for the manage-
ment of patients with vulvar cancer—update 2023. Int J Gynecol
Cancer 33(7):1023—1043. https://doi.org/10.1136/ijgc-2023-0044
86

@ Springer

Prieske K, Woelber L, Muallem MZ, Eulenburg C, Jueckstock JK, Hil-
pert F, de Gregorio N, Iborra S, Ignatov A, Hillemanns P, Fuerst
S, Strauss HG, Baumann K, Beckmann M, Mustea A, Meier W,
Harter P, Wimberger P, Sehouli J, Mahner S (2021) Age, treat-
ment and prognosis of patients with squamous cell vulvar cancer
(VSCC)—analysis of the AGO-CaRE-1 study. Gynecol Oncol
161(2):442—-448. https://doi.org/10.1016/j.ygyno.2021.02.025

Quan H, Li B, Couris CM, Fushimi K, Graham P, Hider P, Januel
JM, Sundararajan V (2011) Updating and validating the Charl-
son comorbidity index and score for risk adjustment in hospital
discharge abstracts using data from 6 countries. Am J Epidemiol
173(6):676—682. https://doi.org/10.1093/aje/kwq433

Radovanovic D, Seifert B, Urban P, Eberli FR, Rickli H, Bertel O,
Puhan MA, Erne P (2014) Validity of Charlson comorbidity index
in patients hospitalised with acute coronary syndrome. Insights
from the nationwide AMIS Plus registry 2002-2012. Heart
100(4):288-294

Rahm C, Adok C, Dahm-Kahler P, Bohlin KS (2022) Complications
and risk factors in vulvar cancer surgery—a population-based
study. Eur J Surg Oncol 48(6):1400-1406

Raimond E, Kerbage Y, Ouldamer L, Bendifallah S, Carcopino X,
Koskas M, Bolze PA, Lavoue V, Gauthier T, Graesslin O, Fauco-
nnier A, Huchon C (2024) Impact of age on tumor size in vulvar
cancer: a multicenter study by the Francogyn group. Eur J Surg
Oncol 50(9):108482

Reiser E, Potsch N, Seebacher V, Reinthaller A, Wimazal F, Fleis-
chmann E, Krainer M, Horvat R, Polterauer S, Grimm C (2021)
Impact of frailty on the management of patients with gyneco-
logical cancer aged 80 years and older. Arch Gynecol Obstet
303(2):557-563

Rostoft S, O’Donovan A, Soubeyran P, Alibhai SMH, Hamaker ME
(2021) Geriatric assessment and management in cancer. J Clin
Oncol 39(19):2058-2067

Seaman AT, Rowland JH, Werts SJ, Tam RM, Torres TK, Hucek FA,
Wickersham KE, Fairman CM, Patel HD, Thomson CA, Hebert
JR, Friedman DB (2023) Examining provider perceptions and
practices for comprehensive geriatric assessment among cancer
survivors: a qualitative study with an implementation science
focus. Front Aging 4:1305922

Team RC (2023) R: a language and environment for statistical comput-
ing. R Foundation for Statistical Computing, Vienna

Vandenbroucke JP, von Elm E, Altman DG, Gotzsche PC, Mulrow CD,
Pocock SJ, Poole C, Schlesselman JJ, Egger M (2007) Strength-
ening the reporting of observational studies in epidemiology
(STROBE): explanation and elaboration. PLoS Med 4(10):e297

Yourman LC, Lee SJ, Schonberg MA, Widera EW, Smith AK (2012)
Prognostic indices for older adults: a systematic review. JAMA
307(2):182-192

Publisher’s note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.


https://doi.org/10.1016/j.ygyno.2021.02.025
https://doi.org/10.1093/aje/kwq433
https://doi.org/10.1016/S0140-6736(19)31786-6
https://doi.org/10.1016/S0140-6736(19)31786-6
https://doi.org/10.1016/j.jgo.2023.101656
https://doi.org/10.1016/j.jgo.2023.101656
https://doi.org/10.1136/ijgc-2022-004175
https://doi.org/10.1001/jamaoncol.2021.4158
https://doi.org/10.1001/jamaoncol.2021.4158
https://doi.org/10.1016/S0140-6736(21)01789-X
https://doi.org/10.1016/S0140-6736(21)01789-X
https://doi.org/10.1016/j.ygyno.2021.02.027
https://doi.org/10.1016/j.ygyno.2021.02.027
https://doi.org/10.1136/ijgc-2023-004486
https://doi.org/10.1136/ijgc-2023-004486

	﻿Impact of preoperative geriatric screening and comorbidity assessment in patients with vulvar and vaginal cancer
	﻿Abstract
	﻿Background
	﻿Material and methods
	﻿Data collection and frailty assessment tools
	﻿Statistics

	﻿Results
	﻿Patients’ characteristics
	﻿Treatment characteristics
	﻿Survival analysis and PSM

	﻿Discussion
	﻿Strengths and limitations
	﻿Clinical implications and conclusion

	﻿References


