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Abstract: Background/Objectives: Survival rates for ovarian cancer remain distressingly
low. Despite established prognostic factors, the need to identify modifiable parameters to
influence survival outcomes is imperative. Overweight and obesity, both prevalent con-
ditions, have been implicated in cancer development and potentially poor survival. How-
ever, conflicting data on the associations of body mass index (BMI) with progression-free
survival (PFS) and overall survival (OS) in ovarian cancer patients necessitate further ex-
ploration. This study aims to investigate the prognostic role of BMI before chemotherapy
in women with ovarian cancer, specifically focusing on PFS and OS. Methods: A retro-
spective analysis encompassed 1,136 patients diagnosed with ovarian carcinomas be-
tween 1995 and 2018. Patients were categorized based on BMI at presentation, and a com-
prehensive examination of clinicopathological, treatment, and survival data was con-
ducted. Results: In the patient population, normal weight patients (BMI <25 kg/m?)
demonstrated a median PFS of 12.8 months (95% CI 11.7-13.9 months), while over-
weight/obese patients (BMI 225 kg/m?) exhibited a significantly longer median PFS of 14.9
months (95% CI 13.6-16.4 months, p = 0.006). No statistically significant difference was
noted in median OS between the two BMI groups. Subgroup analysis for different histo-
logical subtypes revealed a statistically significant benefit for overweight and obese pa-
tients with serous and endometrioid histology (mPFS 12.9 months, 95% CI 11.7-14.0 vs
15.6 months, 95% CI 13.9-17.3, p = 0.012 and 14.6 months 95%CI 13.7-15.5 vs 25.6 months,
95%C19.5-41.7, p = 0.031, respectively). Additionally, BMI >25 kg/m2 demonstrated a sig-
nificant advantage in advanced-stage disease. Conclusions: The study underscores the
intricate association between BMI and ovarian cancer prognosis. While a statistically sig-
nificant difference in progression-free survival was noted between normal weight and
overweight/obese patients, with the latter group experiencing a survival benefit, no such
difference was observed in overall survival.
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1. Introduction

Survival of patients with ovarian cancer is poor. Less of 50% of women will be alive
5 years after diagnosis, rendering ovarian cancer one of the most lethal gynecologic ma-
lignancies [1,2]. The key prognostic factors, such as age, grade of the tumor and stage of
the disease, are not modifiable at diagnosis. The understanding of potentially modifiable
parameters could probably influence survival and could reduce a woman'’s risk of disease
progression or cancer recurrence.

Overweight and obesity have become epidemic conditions currently, affecting
around 40% and 15% of the general adult population, respectively [3]. This state of exces-
sive fat accumulation, mainly expressed in everyday clinical practice as body mass index
(BMI, kg/m?), is associated with the development of various types of cancer and probably
poor survival outcomes [4]. However, data on the associations of BMI with progression-
free survival (PFS) and overall survival (OS) in patients with ovarian cancer remain con-
flicting. Results from the Ovarian Cancer Association Consortium (OCAC) suggest a
shorter overall survival (OS) and progression-free survival (PES) in obese patients com-
pared to those with normal weight [5]. Studies on pre-diagnosis obesity showed mixed
results, with some associating BMI >25 kg/m?2 with increased mortality [6-12]. While initial
findings linked higher BMI at treatment initiation to shorter OS and PFS, subsequent stud-
ies found no significant association [13-15]. In contrast, other studies showed a trend to-
wards improved survival in ovarian cancer patients with BMI 225 [16,17], while BMI re-
duction during or after chemotherapy was linked to poorer outcomes [18-20].

As this association needs further investigation, we aimed to investigate the prognos-
tic role of BMI before chemotherapy in the outcomes of women with ovarian cancer, fo-
cusing on progression-free survival (PFS) and overall survival (OS).

2. Materials and Methods
2.1. Study Design

This is a single institution retrospective study. Patients with histologically confirmed
ovarian cancer, treated in the Department of Clinical Therapeutics, Alexandra Hospital,
School of Medicine, National and Kapodistrian University of Athens from 1995 to 2018
were included in the analysis. All patients had given their written consent for the use of
their medical data. The study was granted approval by Institutional Review Board and
was conducted according to the Declaration of Helsinki.

All patients were divided in groups according to their BMI at the start of chemother-
apy. Initially, a comparison between those with BMI <25 kg/m? and those with BMI >25
kg/m? was performed. We further investigated whether there was a linear trend between
increased BMI and survival in the cohort. Thus, we categorized patients as normal weight
(BMI 15-24.99 kg/m?), overweight (BMI 25-29.99 kg/m?), obese class I (BMI 30-34.99
kg/m?) and obese class II (BMI >35 kg/m?).

Clinicopathological, treatment and survival data were collected from patients’ rec-
ords. More specifically, demographical data including patients’ date of birth, age at diag-
nosis and date of first disease progression and/or death were collected. The type of sur-
gery included primary or interval debulking and surgery outcome was defined as optimal
or suboptimal. Tumor staging was performed in accordance with the FIGO staging system
for ovarian cancer. Data regarding chemotherapy regimens, namely treatment with a
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combination of paclitaxel and carboplatin or carboplatin alone were also collected. Pa-
tients” performance status was measured according to ECOG Scale Performance Status.

2.2. Statistical Analysis

All data were coded and analyzed using a specifically designed database of the SPSS
statistical package (SPSS Inc, Armonk, NY) version 24. The Kolmogorov-Smirnov test was
used to assess the normality of the data. The outcome of the debulking surgery was clas-
sified as optimal (absence of residual disease or residual disease below 1 cm) or subopti-
mal (residual disease more than 1 cm). OS was defined as the time between the date of
diagnosis and the date of death from any cause. PFS was defined as the time between the
date of diagnosis and the date of progression. Alive patients were censored at the date of
last contact.

Kaplan-Meier estimates were used to describe and visualize the effect of categorical
variables on OS and PFS. Survival analysis was calculated by Kaplan—-Meier curves and
survival differences between groups were compared using the log-rank test. The estima-
tion of the prognostic value of several variables with patients” survival was performed by
Cox regression models. Multivariate Cox regression analysis was used to estimate the in-
dependent predictive value of the various factors in patients’ survival. Known prognostic
factors for ovarian carcinoma (i.e., age, stage, histology, quality of debulking surgery,
ECOG performance status) as well as BMI groups were included in the multivariate anal-
ysis. All statistical correlations were considered significant at the level of P<0.05.

3. Results

3.1. Baseline Characteristics

Between 1995 and 2018, 1,136 patients diagnosed with ovarian carcinomas that were
treated in our institution and were included in the analysis. The population consisted
mainly of advanced-stage patients (77.3%), most of whom had serous histology (61/6%),
while endometrioid carcinomas were the second most frequently encountered histology
(12.1%). The vast majority of the patients were subjected to primary debulking surgery
(86.1%) but there was a significant percentage of patients whose surgical outcome was
suboptimal (46.1%). Among them, 514 patients (45.2%) had BMI <25 kg/m? at diagnosis
while 618 patients (54.4%) were overweight or obese (BMI 225 kg/m?). In the total popu-
lation, median age was 60.4 years (25th-75th percentile 51.2 to 68.6 years), median BMI
was 25.5 (25th-75th percentile 22.6 to 29.3 kg/m?2) and median body surface area (BSA) was
1.65 m? (25th-75th percentile 1.55 to 1.76 m?). Baseline characteristics of the entire popula-
tion as well as of patients with BMI <25 or 225 kg/m? are displayed in Table 1. Except for
the stage, there were no statistically significant differences between the two groups in all
of the examined clinicopathological characteristics that were known to have prognostic
significance in ovarian carcinomas. More specifically, a higher percentage of patients with
BMI 225 were diagnosed with early ovarian cancer in comparison to their normal weight
counterparts (p = 0.023) at baseline. Clinicopathological characteristics of the subpopula-
tion of patients according to BMI groups are displayed in Supplementary Table S1.

Table 1. Clinicopathological characteristics of the total population and differences in their distribu-

tion among normal weight and overweight/obese patients.

Characteristic Total Population BMI < 25 BMI > 25
Median (25th- Median (25th- Median (25th-
75th percentile) 75th percentile) 75th percentile)
Age 60.4 (51.2-68.6) 57.5(49.0-67.5) 61.6(52.2-69.1)
BMI 25.5(22.6-29.3) 22.4(18.6-23.1) 28.7 (26.6-35.7)
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BSA

ECOG-PS
0-1
>2
Missing
Stage
I/1I
/v
Missing
Grade
1
2
3
Missing
Histology
Serous
Mucinous
Endometrioid
Clear Cell
Adenocarcinoma
NOS
Non-epithelial
histologies
Missing
Surgery
PDS
IDS
No surgery
Missing
Surgical
outcome
Complete/Optim
al
Suboptimal
Missing

1.65 (1.55-1.76)
N(%)

905 (79.7%)
139 (12.2%)
92 (8.1%)

228 (19.9%)
876 (77.3%)
32 (2.8%)

84 (7.4%)
283 (24.9%)
666 (58.6%)
103 (9.1%)

700 (61.6%)
62 (5.5%)
137 (12.1%)
84 (7.4%)

93 (8.2%)

26 (2.3%)

34 (3.0%)

978 (86.1)
74 (6.5)

45 (4.0)
39 (3.5%)

521 (45.9%)

524 (46.1%)
91 (8.0%)

1.56 (1.49-1.63)
N(%)

420 (87.5%)
60 (12.5%)

89 (17.7%)
414 (82.3%)

42 (8.9%)
121 (25.7%)
305 (65.4%)

315 (63.4%)
30 (6.0%)
56 (11.3%)
41 (8.2%)

41 (8.2%)

14 (2.8%)

450 (90.2%)
29 (5.8%)
20 (4.0%)

231 (48.2%)
248 (51.3%)

1.72 (1.65-1.82)
N(%) 14
0.454
482 (85.9%)
79 (14.1%)
0.023
139 (23.3%)
458 (76.7%)
0.408
42 (7.5%)
162 (29.0%)
354 (63.4%)
0.767
381 (63.4%)
32 (5.3%)
81 (13.5%)
43 (7.2%)

52 (8.7%)

12 (2.0%)

0.623
526 (88.6%)
43 (7.2%)
25 (4.2%)

0.376

287 (51.0%)
276 (49.0%)

3.2. Survival

In the whole population, there was a statistically significant difference in median PFS
(mPFS) between normal weight (BMI <25 kg/m?) and overweight/obese patients (BMI 225
kg/m?). More specifically, patients with BMI <25 kg/m? had mPFS of 12.8 months (95% CI
11.7-13.9 months), while in those with BMI 225 kg/m?, mPFS was 14.9 months (95% CI
13.6-16.4 months, p =0.006). On the contrary, no statistical difference was noted in median
OS (mOS) between the two groups. In the group of patients with BMI <25 kg/m?, mOS
was 67.7 months (95% CI 55.5-79.9 months), while for the patients with BMI >25 kg/m?,
mOS was 64.6 months (95% CI 57.0-72.1 months, p = 0.990) (Figure 1).
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Figure 1. Kaplan-Meier curves of: (A) PFS, and (B) OS according to BMI in the overall population
with BMI >25 kg/m? (red line) and BMI <25 kg/m? (blue line).

To further elucidate the difference in mPFS between normal weight and overweight
or obese patients, we examined PFS in different histological subtypes. The statistically
significant benefit of overweight and obese patients was retained for patients with serous
and endometrioid histology (mPFS 12.9 months, 95%CI 11.7-14.0 in patients with BMI <25
kg/m? vs 15.6 months, 95%CI 13.9-17.3 in patients with BMI >25 kg/m?, p = 0.012 and 14.6
months 95%CI 13.7-15.5 vs 25.6 months, 95%CI 9.5-41.7, p = 0.031 respectively). No statis-
tical difference was detected for patients, with mucinous, clear cell, adenocarcinoma not
otherwise specified or non-epithelial histology (Figure 2 and Table 2).
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Figure 2. Kaplan-Meier curves of PFS according to BMI (BMI >25 kg/m? (red line) and BMI <25

kg/m? (blue line) in different histological types (serous carcinoma (A), mucinous carcinoma (B),
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endometrioid carcinoma (C), clear cell carcinoma (D), adenocarcinoma not otherwise specified (E),

non-epithelial carcinoma (F)).

Table 2. Median PFS according to BMI in different histological types (serous carcinoma, mucinous
carcinoma, endometrioid carcinoma, clear cell carcinoma, adenocarcinoma not otherwise specified,

non-epithelial carcinoma).

Median PFS

BMI <25 BMI >25 P
Serous 12.9 (11.7-14.0) 15.6 (13.9-17.3) 0.012
Mucinous 7.6 (0-16.0) 6.5 (4.3-8.6) 0.347
Endometrioid 14.6 (13.7-15.5) 25.6 (9.5-41.7) 0.031
Clear Cell 12.7 (5.6-19.7) 15.1 (12.5-17.6) 0.288
Adenocarcinoma NOS 9.6 (7.0-12.2) 10.7 (4.7-16.6) 0.759
Non-epithelial 16.2 (0.2-32.3) 4.2 (1.2-7.2) 0.193

We also analyzed the association of PFS with BMI in early stage (I/II) and advanced-
stage (III/IV) disease. Again, patients with BMI > 25 kg/m? had statistically significantly
better mPFS in comparison to those with BMI < 25 kg/m? (14.2 months, 95%CI 12.9-15.6
vs 12.3 months, 95% CI 11.2-13.4, p = 0.007). No statistically significant difference was
noted in early stage patients who had a better overall prognosis (Figures 3 and 4).

Stages /11
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—1525

| 1.00-censore
—+ 2.00-censore
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Probability of PFS
< o e
= &
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Figure 3. Kaplan-Meier curves of PFS according to BMI (BMI > 25 kg/m? (red line) and BMI < 25
kg/m? (blue line) in disease stage I/II.
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Figure 4. Kaplan-Meier curves of PFS according to BMI (BMI > 25 kg/m? (red line) and BMI < 25
kg/m? (blue line) in disease stage III/IV.
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It is noteworthy that BMI <25 kg/m? was associated with increased relative risk for
early recurrence of the disease (PFS <6 months, relative risk 1.42, 95% CI 0.95-2.12) and
platinum-resistant recurrence (platinum-free interval of less than 6 months, relative risk
1.68, 95% CI 1.21-2.33). The relative risk for early recurrence was analogous when stand-
ardized for age, and stage and was more prominent in patients with serous histology (RR
1.85, 95% CI 1.05-3.26).

We further investigated whether there was a linear trend between increased BMI and
survival in the cohort. Thus, we categorized patients as normal weight (BMI 15-24.99
kg/m?), overweight (BMI 25-29.99 kg/m?), obese class I (BMI 30-34.99 kg/m?) and obese
class II (BMI >35 kg/m?). There was a statistically significant difference in mPFS between
groups (mPFS: 12.85 vs 15.70 vs 14.46 vs 13.28 months for the prespecified BMI groups, p
=0.012) (Figure 5). However, intergroup comparisons indicated that the survival benefit
in comparison to normal weight patients was limited only to overweight patients (p =
0.005). The difference in PFS between patients with BMI >35 kg/m? and normal weight
patients was not statistically significant. In contrast, no difference was noted for mOS (Fig-
ure 6).

08

Probability of PFS

|_evi [ mers | osx o

15-24.99 12.85 11.72-13.98
25-29.99 15.70 13.79-17.60
30-34.99 1446 10.64-18.27
235 13.28 8.59-17.96

Figure 5. Kaplan-Meier curves of PFS according to BMI categorized as normal weight (BMI 15-24.99
kg/m?) (blue line), overweight (BMI 25-29.99 kg/m?) (red line), obese class I (BMI 30-34.99 kg/m?)
(green line) and obese class II (BMI > 35 kg/m?) (orange line).

1.0 BMI
15-24.99
125-29.99
130-34.99
0.8 235
w
o
S 06 %
: LN
5104 )“3’&,
5 =
[-% o
0.2 \
<y
0.0 ==
0 50 100 150 200 250 300
Months

[_swi_| mos | _osxnc by

15-2499 67.44 55.33-79.54
B, 25-29.99 60.30 49.27-71.33

30-34.99 69.21 58.09-80.33

235 82.89 55.29-110.48

Figure 6. Kaplan-Meier curves of OS according to BMI categorized as normal weight (BMI 15-24.99
kg/m?) (blue line), overweight (BMI 25-29.99 kg/m?) (red line), obese class I (BMI 30-34.99 kg/m?)
(green line) and obese class II (BMI > 35 kg/m?) (orange line).
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4. Discussion

This study aimed to investigate the prognostic role of BMI before chemotherapy in
the outcomes of women with ovarian cancer, focusing PFS and overall survival. Overall,
our study indicated a statistically significant benefit in mPFS in overweight/obese patients
(BMI 225 kg/m?) in comparison to normal weight (BMI <25 kg/m?) ones. According to the
subgroup analysis, this benefit was derived in patients with serous and endometrioid his-
tology, but not for mucinous, clear cell, adenocarcinoma not otherwise specified, and non-
epithelial histology. However, no significant difference was noted in median overall sur-
vival (mOS) between the two BMI groups.

Our findings are consistent with several studies suggesting an inclination toward im-
proved survival in women with higher BMI [16,21]. In one specific study, while post-op-
erative body weight did not significantly impact overall survival, a trend emerged indi-
cating shorter progression-free survival in patients with a low or normal BMI compared
to the obese subgroup. This trend may be linked to the potential of higher BMI patients to
better tolerate chemotherapy, emphasizing the suggested association between low
weight, suboptimal nutritional status, and potential effects on adjuvant therapy tolerance.
Indeed, several lines of evidence indicate that lower BMI is associated with preterm dis-
continuation of treatment and an increased percentage of serious hematological toxicities
in ovarian cancer patients [22]. This is also the case when antiangiogenetic treatment is
also administered along with chemotherapy. In the OTILIA study that evaluated plati-
num-based chemotherapy plus bevacizumab in advanced ovarian cancer patients in clin-
ical practice, tolerability of treatment was reduced in patients with BMI <20 and more
adverse events were noted [23]. In another study, preoperative prognostic nutritional in-
dex (PNI) was significantly associated with platinum resistance and survival [24]. Malnu-
trition and cachexia in patients with BMI <20 kg/m? create systemic inflammation and
drive inflammation-induced platinum resistance [24]. The systemic inflammation induced
in malnourished ovarian cancer patients with BMI <20 kg/m? and obese patients with
BMI=30 kg/m? may influence cancer growth and metastasis and favor chemoresistance.
This explains in part the results from the intergroup comparison that indicated a survival
benefit only in overweight patients (BMI 25-29.99 kg/m?). Finally, our data may reflect in
part the dose capping and the underdosing of carboplatin in obese patients [25,26]. Obese
patients with BMI 230 kg/m? are more likely to receive <85% of relative dose intensity
(RDI) of carboplatin and this may impact PFS [26,27]. This is another reason why the sur-
vival benefit was limited to overweight patients and not expanded to obese patients as
well.

It is also of interest that in our study patients with BMI >25 kg/m? showed a statisti-
cally significant better mPFS in advanced-stage (III/IV) disease compared to those with
BMI <25 kg/m?. It is well established that advanced disease patients have worse progno-
ses, and the impact of obesity is clearly demonstrated in this subgroup of patients. Other
studies involving advanced-stage epithelial ovarian cancer patients have also noted in-
creased PFS for obese and overweight patients in comparison to normal weight ones, but
no significant association in OS [21]. Notably, BMI <25 kg/m? was also associated with an
increased relative risk for early recurrence of the disease and platinum-resistant recur-
rence. The findings highlight the complex relationship between BMI and ovarian cancer
prognosis, suggesting that BMI may influence progression-free survival, particularly in
certain histological subtypes and advanced-stage disease.

Surgical debulking and platinum-based chemotherapy remain the cornerstones in
advanced ovarian cancer treatment. Despite the fact that obesity could be postulated to be
an adverse factor for complete surgical removal of the disease, there was no difference in
the outcome of debulking surgery between normal weight and overweight/obese patients
in our study. Several lines of evidence in the literature indicate increased morbidity of
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ovarian cancer surgery among obese patients [28-30]. However, no difference was noted
regarding post-surgery residual disease and the survival outcomes of these patients
[29,30]. On the contrary, several studies have indicated underdosing of chemotherapy in
obese ovarian cancer patients [26,31] is associated with adverse sequelae in the outcomes
of these patients. This is specifically the case in the frontline treatment of the disease, de-
spite the fact that there was no significant increase in chemotherapy-related adverse
events in those patients who were treated according to their actual body weight [31]. In
our study, all patients were treated on one site, and we applied chemotherapy according
to the actual body weight of the patients. This has most probably functioned to unmask
any effects of increased BMI in ovarian cancer survival, independent of treatment-related
factors.

It is of interest also to examine our findings in the context of clinical and molecular
heterogeneity of ovarian cancer. Molecular pathogenesis differs among the various histo-
logical types of epithelial ovarian cancer and this corresponds to differences both in over-
all prognosis and survival upon disease recurrence. The presence of genomic instability,
mainly driven by mutations in BRCA1/2 as well as other genes of the homologous recom-
bination repair pathway, determines pathogenesis in high-grade serous carcinomas and
to a lesser extent high-grade endometrioid carcinomas [32]. These patients are known to
have favorable mPFS and similar long-term OS in comparison to the non-BRCA mutant
patients. Data evaluating the prognostic significance of BMI in these patients are sparse,
which limits the formation of specific conclusions [33]. In addition, it has been recently
demonstrated that obesity promotes carcinogenesis in BRCA1/2 mutation carriers
through various pathways that induce DNA damage in epithelial cells [34], but there is
no evidence for any adverse effects of obesity in the survival of BRCA mutant ovarian
cancer patients. Therefore, molecular determinants of the disease are of utmost im-
portance for the outcome of advanced ovarian patients, but do not seem to influence the
survival benefit in overweight and obese patients with serous and endometrioid histology
noted in our study.

On the other hand, evidence shows that BMI reduction during the course of or after
chemotherapy is associated with poorer survival of ovarian cancer patients [18-20].
Changes in body weight during primary chemotherapy strongly correlate with overall
survival. Weight loss during primary therapy signals poor OS, whereas weight gain
serves as an indicator of improved survival [19]. In a study that conducted a comparison
of PFS and OS across underweight, normal to overweight, and obese patients at diagnosis,
post-surgery, and after treatment, findings revealed that only individuals with under-
weight status after treatment exhibited poorer OS compared to those with normal to over-
weight or obesity. Additionally, underweight patients experiencing a weight loss of >10%
demonstrated inferior PFS and OS, in contrast to those with a weight loss of <10% [20].
This effect may be attributed to the capacity of individuals with obesity to withstand the
elevated resting energy expenditure (REE) commonly associated with cancer. By enabling
them to maintain their overall condition, a higher BMI potentially contributes to enhanced
survival outcomes in this patient population [35].

Nevertheless, data on the association of BMI with progression-free survival (PFS) and
overall survival (OS) in ovarian cancer patients remain conflicting. The lack of association
between obesity as an independent factor and survival is supported by a number of stud-
ies that evaluated the weight either at diagnosis or at first chemotherapy [6,10,30,36]. Sev-
eral studies have failed to find an association between pre-diagnosis BMI and either OS
or PFS [8-12]. In a 2022 meta-analysis, Stelten et al. provided evidence against a significant
association between BMI and overall survival, progression-free survival, disease-specific
survival, or recurrence-free survival. Subgroup analyses based on BMI classifications (<30
kg/m? and 230 kg/m?) failed to reveal statistically significant associations, highlighting the
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complexity of the relationship between BMI and EOC prognosis [15]. Interestingly, in one
of these studies, when stratified by stage, BMI >35 was associated with lower survival in
stages I/Il and increased survival in stage IV patients [12]. In one study, the association
between continuous post diagnosis BMI and lower ovarian cancer survival trended to-
wards significance [37], while in a different study, post diagnosis BMI was associated with
lower OS only for BMI 235 and with lower PFS for BMI=30-35 [38]. Pavelka at al. found
that a BMI >25 at the time of treatment initiation was associated with shorter OS and PFS
[13]. However, in a later study in which BMI was also assessed at the first chemotherapy,
there was no statistically significant association between obesity and PFS or OS [14]

Results from the Ovarian Cancer Association Consortium (OCAC) indicate a 10-12%
shorter OS and PFS in obese patients compared to those with normal weight. The OCAC
included 21 studies that varied in the timing of BMI assessment from 5 years before to
diagnosis date and the disadvantage to survival remained consistent in all measurement
timepoints [5]. A 17% poorer survival in obese than in non-obese women has also been
suggested in a 2012 meta-analysis of 14 studies. Although the patient’s BMI in the in-
cluded studies was calculated at different time points, when stratified by the timing of the
assessment a 13% shorter survival remained for all time groups (5 years prior to diagnosis,
1 year prior, and at the start of treatment) [39]. Lastly, a study on peritoneum-specific
recurrence in EOC demonstrated the impact of BMI on outcomes. Patients with a high
BMI experienced significantly shorter peritoneum-specific recurrence-free survival and
overall survival compared to those with a normal BMI [40].

Concerning the effect of pre-diagnosis obesity, two studies found that a BMI >25 was
associated with elevated ovarian cancer mortality [6,7], while a different study found a
significant association only for BMI =35 [41]. In addition, obesity during early adulthood
and remaining obese has also been associated with shorter ovarian cancer survival [9,37].
In another study, while premorbid obesity and overweight during early adulthood were
identified as factors associated with a worse prognosis for patients with invasive EOC,
there was no significant relationship between prognosis and obesity at the time of diag-
nosis, indicating that the timing of weight status might play a role in determining out-
comes [42].

The discrepancies between results could possibly be explained by chemotherapy
dose capping in obese individuals that occurred in certain cases in the first study but not
in the latter [13,14]. It has been shown that women with a BMI > 30 kg/m? were more likely
to be underdosed. This underdosing, especially in the neoadjuvant setting for serous tu-
mors, was associated with inferior survival [26].

Body composition (BC) has shown more effective correlations than BMI and its cor-
relation with survival. High adiposity and sarcopenia were associated with worse out-
comes, adding a layer of complexity to the understanding of BC in the context of EOC
prognosis [43]. In the meta-analysis of Stelten et al., while baseline BMI showed limited
prognostic value, muscle mass emerged as a crucial determinant, with higher muscle mass
being linked to improved progression-free survival. Additionally, higher muscle density
was associated with better overall survival. The study emphasized the need for high-qual-
ity research with comprehensive reporting to better understand the implications of body
composition measures for clinical outcomes [15].

The main strength of the current study is the large number of participants. This is
one of the largest cohorts in the literature. All patients came from the same academic unit,
which implies another strength, that all participants were followed up by the same mul-
tidisciplinary team and with the same protocol. Of course, this could also be considered
as a limitation regarding the actual representation of the Greek population. However, our
hospital is considered a center of excellence in the treatment of ovarian carcinoma, provid-
ing care to almost 15% of the women diagnosed annually with this neoplasm in the
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country. Numbers may be low for separate types of cancers and this can be considered as
a limitation. Moreover, data were retrospectively analyzed, although they derived from a
prospectively collected cohort. Also, patients with higher BMI were diagnosed at slightly
earlier stages of I/II (23% versus 18% of those with BMI <25 kg/m?). This may have affected
our study results, although multivariate analysis was performed to include disease stage
(Supplementary Table S2). Finally, in our study the definition of overweight or obesity is
based only on BMI, as data on waist circumference (WC) or waist-to-hip ratio (WHR) were
not available for the patients included in the study. Although BMI is still commonly used,
its validity as a sole criterion for clinical obesity has been recently questioned in the liter-
ature and further markers have been proposed. Further prospective studies with more
obesity markers will further elucidate the associations presented.

5. Conclusions

In conclusion, this study underscores the nuanced association between BMI and
ovarian cancer prognosis. While a statistically significant difference in progression-free
survival (PFS) was noted between normal weight and overweight/obese patients, with the
latter group experiencing a survival benefit, no such difference was observed in overall
survival (OS). Further exploration revealed the significant benefit to overweight and obese
patients in certain histological subtypes, emphasizing the complexity of this relationship.
Additionally, BMI 225 kg/m? demonstrated a significant advantage in advanced-stage dis-
ease, with BMI <25 kg/m? correlating with an increased risk of early and platinum-re-
sistant recurrence. Therefore, physicians dealing with such patients should be aware of
the multifaceted impact of BMI on ovarian cancer outcomes, warranting comprehensive
consideration in clinical contexts.

Supplementary Materials: The following supporting information can be downloaded at:
www.mdpi.com/xxx/s1, Table S1: Clinicopathological characteristics of the subpopulation of pa-
tients according to BMI groups; Table S2: Multivariate analysis for PFS taking into consideration

baseline prognostic clinicopathological parameters.
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