
The Pretreatment Controlling Nutritional Status Score
in Ovarian Cancer: Influence on Prognosis, Surgical Outcome,
and Postoperative Complication Rate

Der Controlling Nutritional Status Score vor Beginn
der Ovarialkarzinomtherapie: Bedeutung für Prognose,
Operationserfolg und postoperative Komplikationsrate

Authors

Christine Bekos1, Christoph Grimm1, Lisa Gensthaler1,2, Thomas Bartl1, Alexander Reinthaller1,3, Richard Schwameis1,

Stephan Polterauer1,3

Affiliations

1 Division of General Gynecology and Gynecologic

Oncology, Department of Obstetrics and Gynecology,

Gynecologic Cancer Unit, Comprehensive Cancer Center,

Medical University of Vienna, Vienna, Austria

2 Department of Surgery, Medical University of Vienna,

Vienna, Austria

3 Karl Landsteiner Institute for General Gynecology and

Experimental Gynecologic Oncology, Vienna, Austria

Key words

ovarian cancer, ovarian neoplasms, malabsorption

syndromes, postoperative complications

Schlüsselwörter

Ovarialkarzinom, ovarielle Neoplasie, Malabsorptions-

syndrome, postoperative Komplikationen

received 5.5. 2021

accepted after revision 22.8. 2021

Bibliography

Geburtsh Frauenheilk 2022; 82: 59–67

DOI 10.1055/a-1608-1309

ISSN 0016‑5751

© 2022. The Author(s).
This is an open access article published by Thieme under the terms of the Creative
Commons Attribution-NonDerivative-NonCommercial-License, permitting copying
and reproduction so long as the original work is given appropriate credit. Contents
may not be used for commercial purposes, or adapted, remixed, transformed or
built upon. (https://creativecommons.org/licenses/by-nc-nd/4.0/)

Georg Thieme Verlag KG, Rüdigerstraße 14,

70469 Stuttgart, Germany

Correspondence

Christoph Grimm, MD

Associate Professor, Medical University of Vienna

Währinger Gürtel 18–20, 1090 Vienna, Austria

christoph.grimm@meduniwien.ac.at

ABSTRACT

Introduction The Controlling Nutritional (CONUT) Status

score is an established predictor of impaired prognosis in pa-

tients with solid tumors. The aim of this study was to investi-

gate the prognostic value of the CONUT score for overall sur-

vival and perioperative complication rates in patients with ep-

ithelial ovarian cancer.

Patients In this retrospective study we assessed the data of

337 consecutive patients with ovarian cancer. The CONUT

score was associated with surgical outcome, postoperative

complications and clinicopathological parameters. We used

univariate log-rank test and multivariable Cox regression

models to evaluate the association between pretreatment

CONUT scores and survival.

Results A low CONUT score (0–2) was associated with an

early FIGO stage (p = 0.004), complete tumor resection

(p < 0.001), less neoadjuvant chemotherapy (p = 0.017) and

other histologies than serous cystadenocarcinoma

(p = 0.006). Postoperative complications were observed in

51.4% and 60.5% of patients with a CONUT score of 0–2 and

a score > 2, respectively (p = 0.161). A shorter overall survival

was observed in patients with a CONUTscore > 2 compared to

patients with a low CONUT score, with 5-year overall survival

rates of 31.5% and 58.7%, respectively (p < 0.001). In multi-

variable analysis, both advanced age (p < 0.001) and FIGO

stage (p < 0.001), residual disease (p < 0.001) and a high

CONUT score (p = 0.048) were independently associated with

unfavorable overall survival.
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Conclusion Pretreatment CONUT score is an independent

prognostic marker for overall survival and associated with suc-

cessful surgery. Patients with a high CONUT score might ben-

efit from pretreatment nutritional intervention.

ZUSAMMENFASSUNG

Einleitung Der Controlling Nutritional (CONUT) Status Score

ist ein etablierter Prädiktor für eine eingeschränkte Prognose

bei Patienten mit soliden Tumoren. Ziel dieser Studie war es,

den prognostischen Wert des CONUT-Scores für das Ge-

samtüberleben und für perioperative Komplikationsraten

bei Patientinnen mit epithelialem Ovarialkarzinom zu unter-

suchen.

Patientinnen In dieser retrospektiven Studie wurden die

Daten von 337 konsekutiv aufgenommenen Patientinnen

mit Ovarialkarzinom analysiert. Der CONUT-Score war mit

dem Operationsergebnis, den postoperativen Komplikatio-

nen sowie den klinisch-pathologischen Parametern assozi-

iert. Wir verwendeten univariate Log-Rank-Tests sowie mul-

tivariable Cox-Regressionsmodelle, um die Assoziation zwi-

schen dem CONUT-Score vor Beginn der Behandlung und

das Überleben zu evaluieren.

Ergebnisse Ein niedriger CONUT-Score (0–2) war mit einem

frühen FIGO-Stadium (p = 0,004), einer vollständigen Resek-

tion des Tumors (p < 0,001), weniger neoadjuvanter Chemo-

therapie (p = 0,017) und Tumoren, die keine seröse Zystade-

nokarzinome waren (p = 0,006), assoziiert. Postoperative

Komplikationen traten bei 51,4% bzw. 60,5% von Patientin-

nen mit einem CONUT-Score von 0–2 bzw. einem Score von

> 2 auf (p = 0,161). Patientinnen mit einem CONUT-Score

von > 2 hatten ein kürzeres Gesamtüberleben verglichen

mit Patientinnen mit einem niedrigen CONUT-Score, mit

einer 5-Jahres-Überlebensrate von 31,5% bzw. 58,7% für die

jeweilige Gruppe (p < 0,001). Die multivariable Analyse er-

gab, dass fortgeschrittenes Alter (p < 0,001), FIGO-Stadium

(p < 0,001), Resterkrankung (p < 0,001) und hoher CONUT-

Score (p = 0,048) unabhängig voneinander mit ungünstigen

Überlebensraten assoziiert waren.

Schlussfolgerungen Der CONUT-Score vor Beginn der Be-

handlung ist ein unabhängiger prognostischer Marker für

das Gesamtüberleben und ist mit dem Operationserfolg as-

soziiert. Patientinnen mit einem hohen CONUT-Score könn-

ten von einer Ernährungsintervention vor Beginn der Be-

handlung profitieren.
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Introduction
Ovarian cancer is a rare disease but still represents the fifth most
common malignancy in women [1]. Moreover, the five-year sur-
vival prognosis is poor, due to late diagnosis at advanced stages.
Because of the absence of early symptoms and lack of an effective
screening option, the majority of epithelial ovarian cancer (EOC)
cases are diagnosed at an advanced stage. Various prognostic pa-
rameters have been evaluated for ovarian cancer, but none of
them have entered clinical practice to date [2–5].

There is accumulating evidence on the impact of nutrition and
inflammation status on mortality and morbidity in ovarian cancer
[6–8]. Several biomarkers reflecting nutrition and inflammation
status such as prognostic nutritional index [9], neutrophil-to-lym-
phocyte ratio [10], lymphocyte-to-monocyte ratio [11], platelet-
to-lymphocyte ratio [12] and the Glasgow prognostic score [13]
have been identified as independent predictors of survival in pa-
tients with ovarian cancer.

The Controlling Nutritional Status (CONUT) score is a novel tool
which evaluates nutritional and immunologic status. It is calcu-
lated using serum albumin concentration, total lymphocyte count
and cholesterol concentration [14]. A high CONUT score reflects
malnutrition and immunoactivation and is associated with a poor
prognosis [14].

The CONUTscore has been reported to be a prognostic survival
marker for several cancers [15–18]. To our knowledge, only one
study has investigated the significance of the CONUT score in
ovarian cancer patients [19]. In 2020, Li et al. demonstrated in a
small cohort that the CONUT score is an independent prognostic
factor for overall survival. Although malnutrition has been linked
to postoperative complications in ovarian cancer patients [2], the
60 Bekos C et al. The
above-mentioned study failed to evaluate the impact of a pre-
operative CONUT score on postoperative complications.

The aim of this study was to investigate the value of the
CONUT score as an indicator for a poor prognosis and the associa-
tion between CONUT score and postoperative complications in a
large cohort of epithelial ovarian cancer patients treated at a can-
cer center.
Materials and Methods
Three hundred and thirty-seven consecutive patients treated for
epithelial ovarian cancer between 2000 and 2015 at the Compre-
hensive Cancer Center Vienna at the Medical University of Vienna
were enrolled. Data were retrospectively extracted from paper-
based and electronic medical records. As suggested in the current
guidelines [20], tubal and primary peritoneal carcinomas were in-
cluded in this patient cohort.

Patients were treated according to the standards of our institu-
tion, with upfront surgery and adjuvant platinum-based chemo-
therapy. Surgical staging according to FIGO guidelines was per-
formed, including hysterectomy, bilateral salpingo-oophorecto-
my, pelvic and/or para-aortic lymphadenectomy, appendectomy,
omentectomy, and a cytoreductive procedure to resect all gross
tumor masses. Residual tumor load was defined as negative if
macroscopically absent. Experienced gynecologic oncologists
and an experienced pathologist performed the clinical and his-
topathologic evaluation.

Fertility-sparing surgery was performed in accordance with the
patientʼs choice in young patients with ovarian tumors of low ma-
lignant potential or nonepithelial ovarian cancers and patients
with stage IA EOC. If unilateral salpingo-oophorectomy was con-
sidered, full surgical staging, including washings, omentectomy,
Pretreatment Controlling… Geburtsh Frauenheilk 2022; 82: 59–67 | © 2022. The author(s).



pelvic and paraaortic lymphadenectomy, and peritoneal biopsies
were performed. Thorough abdominal exploration with biopsy of
any abnormal areas was done. Endometrial biopsy to exclude syn-
chronous endometrial cancer was completed.

NACT was given to patients with advanced EOC and unresect-
able disease who were unlikely to achieve complete cytoreduction
if operated on at the time of presentation or patients with EOC
who were initially poor candidates for surgery but were likely to
tolerate surgery after chemotherapy.

For those who were unlikely to tolerate surgery at any point
due to poor functional status, chemotherapy alone was adminis-
tered for tumor control.

We assessed treatment response using computed tomography
after three cycles of NACT. All patients were also seen by our in-
terdisciplinary tumor board to determine whether to proceed
with surgery. We proceeded with surgical cytoreduction in pa-
tients who did not progress during NACT and in whom there was
a chance of resecting all residual disease or achieving optimal cy-
toreduction. After surgery, another three to six more cycles of
chemotherapy were administered.

Patients with disease progression at any point, as well as those
who showed an insufficient response after three cycles of therapy
for optimal cytoreduction to be feasible, represent a group with
chemoresistant disease. These patients were treated similarly to
women with platinum-resistant EOC and typically did not pursue
surgical options. However, in some patients, especially those with
incomplete response, further rounds of neoadjuvant treatment
were administered followed by re-evaluation for surgery of those
who showed some response to NACT.

All treatment decisions were based on the conclusions of our
weekly tumor board, which consisted of experienced gynecologic
oncologists, a radiologist, a radiotherapist, an internal oncologist
and an experienced pathologist.

Prior to treatment, a daily routine physical examination of pa-
tients was done by a specialist in internal medicine.

Patients with signs of active inflammation or chronic liver dis-
ease were excluded from the study.

Overall survival was the interval between diagnosis and cancer-
associated death.

Laboratory measurements

Fasting blood collection for the evaluation of serum albumin, total
lymphocyte count and total cholesterol concentration was per-
formed by peripheral venous puncture during routinely per-
formed blood tests prior to treatment.

CONUT scores were calculated using data for serum albumin,
total cholesterol concentrations, and total peripheral lymphocyte
counts [14]: (1) albumin concentrations ≥ 35, 30–34.9, 25–29.9,
and < 25 g/L were scored as 0, 2, 4, and 6 points, respectively; (2)
total lymphocyte counts ≥ 1600, 1200–1599, 800–1199, and
< 800/mm3 were scored as 0, 1, 2, and 3 points, respectively; and
(3) total cholesterol concentrations ≥ 180, 140–179, 100–139,
and < 100mg/dL were scored as 0, 1, 2, and 3 points, respectively.
The CONUT score was defined as the sum of (1), (2), and (3). The
cut-off for the CONUT score was 0–2 and > 2 as reported before
[21].
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Patient follow-up

Postoperative complications were graded according to the Clav-
ien-Dindo classification [22].

The continuous follow-up of patients was documented until
hospital discharge. Thereafter, patients were followed up every
three months in the first year, every 6 months until the fifth year
and annually up to 10 years. If patients missed scheduled follow-
up visits, they were contacted by administrative personnel or
nurses for follow-up data.

Complications which arose after hospital discharge were as-
sessed in our outpatient clinic.

Residual tumor load was defined as negative if macroscopically
absent. Overall survival was the interval between diagnosis and
cancer-associated death. Patients without recurrence, cancer pro-
gression, or death were censored at the time of last follow-up.

Management of disease relapse depended on various criteria
such as tumor biology, the patientʼs general condition (ECOG), tox-
icity, previous chemotherapy, and response to chemotherapy [23].

Statistical analysis

Values are presented as mean values with standard deviation. Stu-
dentʼs t-test was performed to compare mean serum albumin lev-
els with clinicopathological parameters. P-values of < 0.05 were
considered statistically significant. With respect to overall surviv-
al, differences between groups were evaluated using log-rank test
and presented as Kaplan-Meier survival curves. Multivariable anal-
ysis was performed using a Cox regression model and included the
CONUT score (> 2 vs. 0–2), patient age (dichotomized at the me-
dian value of 59.5 years), tumor stage (FIGO IV. vs. FIGO III vs.
FIGO II vs. FIGO I), tumor grade (G3 vs. G1/2) histology (serous
adenocarcinoma vs. other) and residual disease (no residual dis-
ease vs. residual disease) as independent variables. Statistical
analyses were performed using the statistical software SPSS ver-
sion 25.0.
Results

Patient characteristics

Patient demographics are shown in ▶ Table 1.
67.1% of patients were treated with upfront surgery and adju-

vant platinum-based chemotherapy. Surgical staging according to
FIGO guidelines was performed, including hysterectomy, bilateral
salpingo-oophorectomy, pelvic and/or para-aortic lymphadenec-
tomy, appendectomy, omentectomy, and cytoreductive proce-
dure to resect all gross tumor masses. Surgical resection without
adjuvant treatment was performed in 16.0%. Neoadjuvant che-
motherapy with intervention debulking surgery was performed
in 10.4%. Neoadjuvant chemotherapy with intervention debulk-
ing surgery and adjuvant chemotherapy was performed in 3.0%.
Neoadjuvant chemotherapy was administered in 0.6%. Other
standard forms of treatment were performed in 3% of patients.

BRCA status was available for 45 patients. Fifteen patients had
a pathogenic BRCA1 mutation and 4 patients a pathogenic BRCA2
mutation. One patient had a somatic BRCA1 mutation and 3 pa-
tients a BRCA2 variant of unknown significance. Twenty-two out
of 45 were BRCA1/2 wildtype patients.
61The author(s).



▶ Table 1 Patient characteristics of 337 patients with epithelial
ovarian cancer.

Parameter n (%) or median (IR)

Total number of patients enrolled 337

Age at diagnosis, years  59.54 (range: 13.40)

BMI  25.84 (range: 9.66)

Eastern Cooperative Oncology Group (ECOG)
status

▪ 0 266 (78.9%)

▪ 1  31 (9.2%)

▪ 2   6 (1.8%)

▪ 3   1 (0.3%)

▪ 4   0

▪ unknown  33 (9.8%)

Histological type

▪ serous adenocarcinoma 212 (62.9%)

▪ endometroid adenocarcinoma  55 (16.3%)

▪ mucinous adenocarcinoma  16 (4.7%)

▪ clear cell carcinoma  16 (4.7%)

▪ other  38 (11.3%)

Histological grade

▪ G1  48 (14.2%)

▪ G2  83 (24.6%)

▪ G3 189 (56.1%)

▪ unknown  11 (3.3%)

Tumor stage

▪ FIGO I  70 (20.8%)

▪ FIGO II  23 (6.8%)

▪ FIGO III 194 (57.6%)

▪ FIGO IV  49 (14.5%)

▪ unknown   1 (0.3%)

Neoadjuvant chemotherapy

▪ yes  47 (13.9%)

▪ no 290 (86.1%)

Residual disease

▪ no residual disease 207 (61.4%)

▪ residual disease 123 (36.5%)

▪ unknown   7 (2.1%)

Recurrence status

▪ No. of patients with recurrent disease 202 (59.9%)

Median time to recurrent disease (months)  17.0 (8.0–34.75)

Status at last observation

▪ alive with no evidence of disease or stable
disease

143 (42.4%)

▪ progressive disease  41 (12.2%)

▪ tumor-related death 138 (40.9%)

▪ death from other causes  15 (4.5%)

Median time of follow-up (months)  28.0 (14.0–71.0)

IR = interquartile range; FIGO = International Federation of Gynecology
and Obstetrics

62 Bekos C et al. The
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CONUT score and postoperative complications

In the present study, 256 (76.0%) patients had a CONUT score of
0–2 and 81 (24.0%) patients had a CONUTscore of > 2. Calculated
Controlling Nutritional Status scores broken down by clinico-
pathological parameters are provided in ▶ Table 2.

Advanced tumor stage, higher rate of residual disease after
surgery, more serous cancers and more patients receiving neoad-
juvant chemotherapy were observed in the group of patients with
a CONUT score of > 2.

Postoperative complications (mainly mild complications) were
observed in 51.4% and 60.5% of patients with a CONUT score of
0–2 and > 2, respectively (p = 0.161). Severe complications (Clav-
ien-Dindo classification 3–5) were observed in 10.5% and 14.8%
of patients with a CONUT score of 0–2 and > 2, respectively. Any
type of postoperative complication was observed in 176/337
(53.7%) patients. Numbers of postoperative complications bro-
ken down by CONUT score are provided in ▶ Table 3.
▶ Table 2 Relationship between clinicopathological variables and
Controlling Nutritional Status score in 337 patients with epithelial
ovarian cancer.

Controlling
Nutritional
Status score
0–2 (n = 256)

Controlling
Nutritional
Status score
> 2 (n = 81)

p-value1

Tumor stage  0.004

▪ FIGO I  62 (24.3%)  8 (9.9%)

▪ FIGO II  21 (8.2%)  2 (2.5%)

▪ FIGO III 135 (52.9%) 59 (72.8%)

▪ FIGO IV  37 (14.5%) 12 (14.8%)

Residual disease < 0.001

▪ no residual disease 172 (68.8%) 37 (46.3%)

▪ residual disease  78 (31.2%) 43 (53.8%)

Neoadjuvant
chemotherapy

 0.017

▪ yes  29 (11.3%) 18 (22.2%)

▪ no 227 (88.7%) 63 (77.8%)

Age at first diagnosis  0.315

▪ ≤ 59.5 years 127 (49.6%) 35 (43.2%)

▪ > 59.6 years 129 (50.4%) 46 (56.8%)

Histological grade  0.117

▪ G1  42 (16.7%)  6 (7.5%)

▪ G2  65 (25.9%) 18 (22.5%)

▪ G3 137 (54.6%) 52 (27.5%)

▪ unknown   7 (2.8%)  4 (5.0%)

Histological type  0.006

▪ serous cystadeno-
carcinoma

153 (59.8%) 59 (72.8%)

▪ other 103 (40.2%) 22 (27.2%)

1 χ2 test; FIGO = International Federation of Gynecology and Obstetrics;
n = number; bold = p-values < 0.05

Pretreatment Controlling… Geburtsh Frauenheilk 2022; 82: 59–67 | © 2022. The author(s).



▶ Table 3 Numbers of postoperative complications classified accord-
ing to the Clavien-Dindo classification and broken down according to
the preoperative Controlling Nutritional Status score in 337 patients
with epithelial ovarian cancer.

Postoperative
complications

Controlling
Nutritional
Status score
0–2 (n = 256)

Controlling
Nutritional
Status score
> 2 (n = 81)

Complete
cohort

None 120 (46.9%) 32 (39.5%) 152 (45.1%)

Grade 1  34 (13.3%) 13 (16.0%)  47 (13.9%)

Grade 2  64 (29.7%) 24 (29.6%)  88 (26.1%)

Grade 3a   5 (2.0%)  1 (1.2%)   6 (1.8%)

Grade 3b  12 (4.7%)  9 (11.1%)  21 (6.2%)

Grade 4   8 (3.1%)  0 (0.0%)   8 (2.4%)

Grade 5   4 (1.6%)  2 (2.5%)   6 (1.8%)

Unknown   9 (3.5%)  0 (0.0%)   9 (2.8%)

Total 256 81 337

n = number
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▶ Fig. 1 Kaplan-Meier curves for overall survival broken down according to pretreatment CONUT scores (n = 337).
CONUT score and overall survival analysis

The 5-year overall survival rate of patients with a CONUT score of
> 2 was 24.9% compared to 52.5% for patients with a CONUT
score of 0–2, (p < 0.001). The Kaplan-Meier survival curves in
▶ Fig. 1 demonstrate the association between CONUT score and
overall survival.

In univariate survival analysis, a high CONUT score (p < 0.001),
advanced FIGO stage (p < 0.001), advanced patient age
(p < 0.001), high tumor grade (p = 0.012), residual disease
(p < 0.001), and serous histology (p = 0.022) were associated with
poor overall survival. In multivariable analysis, a high CONUT score
Bekos C et al. The Pretreatment Controlling… Geburtsh Frauenheilk 2022; 82: 59–67 | © 2022.
(p = 0.048), advanced FIGO stage (p < 0.001), advanced patient
age (p < 0.001), and residual disease (p < 0.001) were associated
with poor overall survival. Univariate and multivariate overall sur-
vival analyses are shown in ▶ Table 4.

CONUT score and progression-free survival

The 5-year progression-free survival rate of patients with a CONUT
score > 2 was 23.9% compared to 34.2% for patients with a
CONUT score of 0–2 (p = 0.004).

The Kaplan-Meier survival curves in ▶ Fig. 2 demonstrate the
association between CONUT score and progression-free survival.

In univariate survival analysis, a high CONUT score (p = 0.004),
advanced FIGO stage (p < 0.001), advanced patient age
(p = 0.005), high tumor grade (p < 0.001), residual disease
(p < 0.001), and serous histology (p = 0.002) were associated with
poor progression-free survival. In multivariable analysis, advanced
FIGO stage (p < 0.001), advanced patient age (p = 0.002), and re-
sidual disease (p < 0.001) were associated with poor progression-
free survival. Univariate and multivariate overall survival analyses
are shown in ▶ Table 5.
Discussion
In the present study, we analyzed the predictive and prognostic
value of preoperative CONUT scores on postoperative complica-
tions and survival in a large cohort of consecutive patients with
epithelial ovarian cancer. Our results demonstrate that pretreat-
ment CONUT scores can be used as an independent prognostic
factor for overall survival.

This observation has also been reported for various other can-
cer types, e.g., prostate cancer [18], esophageal carcinoma [21],
and soft tissue sarcomas [24]. Our findings seem biologically
plausible and are supported by the results of other studies [19].
Several preoperative assessment tools have been developed to
63The author(s).



▶ Table 4 Univariate and multivariate overall survival analyses in 337 patients with epithelial ovarian cancer.

Overall survival

Univariate1 analysis Multivariate2 analysis

p-value 5-year overall survival rate p-value HR (95% CI)

Controlling Nutritional Status score (> 2 vs. 0–2) < 0.001 31.5% vs. 58.7%  0.048 1.4 (1.0–2.1)

FIGO stage (IV vs. III vs. II vs. I) < 0.001 28.9% vs. 42.3% vs. 66.8% vs. 92.0% < 0.001 1.5 (1.2–1.9)

Patient age (> 59.6 vs. ≤ 59.5 years) < 0.001 42.2% vs. 64.0% < 0.001 2.0 (1.4–2.9)

Histological grade (high-grade vs. low-grade)  0.012 42.3% vs. 62.8%  0.890 1.0 (0.7–1.5)

Residual disease (residual disease vs. no residual disease) < 0.001 23.8% vs. 66.7% < 0.001 2.5 (1.7–3.6)

Type of histology (serous adenocarcinoma vs. other)  0.022 45.0% vs. 64.1%  0.936 1.0 (0.7–1.4)

1 log rank test; 2 multivariate Cox regression analysis; HR = hazard ratio; 95% CI = 95% confidence interval; bold = p-values < 0.05

▶ Table 5 Univariate and multivariate progression-free survival analyses in 337 patients with epithelial ovarian cancer.

Progression-free survival

Univariate1 analysis Multivariate2 analysis

p-value 5-year progression-free survival rate p-value HR (95% CI)

Controlling Nutritional Status score (> 2 vs. 0–2)  0.004 21.5% vs. 34.2%  0.119 1.3 (0.9–1.8)

FIGO stage (IV vs. III vs. II vs. I) < 0.001  4.5% vs. 19.7% vs. 37.1% vs. 79.7% < 0.001 2.0 (1.6–2.4)

Patient age (> 59.6 vs. ≤ 59.5 years)  0.005 25.0% vs. 39.3%  0.002 1.6 (1.2–2.1)

Histological grade (high-grade vs. low-grade) < 0.001 27.4% vs. 59.7%  0.290 0.8 (0.6–1.2)

Residual disease (residual disease vs. no residual disease) < 0.001  9.3% vs. 44.5% < 0.001 2.0 (1.4–2.7)

Type of histology (serous adenocarcinoma vs. other)  0.002 22.6% vs. 47.0%  0.808 1.0 (0.7–1.5)

1 log rank test; 2 multivariate Cox regression analysis; HR = hazard ratio; 95% CI = 95% confidence interval; bold = p-values < 0.05
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▶ Fig. 2 Kaplan-Meier curves for progression-free survival broken down according to pretreatment CONUT scores (n = 337).
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evaluate nutritional risk, postoperative complications, and long-
term outcomes, such as the prognostic nutritional index, subjec-
tive global assessment, and nutritional risk index [8,25,26]. Obe-
sity is an independent risk factor which considerably increases the
probability of developing various cancer types, but its relevance
for disease risk and risk of cancer-specific mortality in epithelial
ovarian cancer is clinically negligible [27]. The CONUT score sum-
marizes measurements of serum albumin, total cholesterol, and
total lymphocyte count.

The combination of the three components may provide a bet-
ter reflection of the balance of nutritional status and enhance the
ability to accurately predict the patientʼs general condition. In a
study of 697 patients with gastric cancer, the CONUT score was
superior as an independent predictor of outcome compared to
body mass index, prognostic nutritional index and performance
status [28]. Furthermore, the CONUT score is an easy-to-use,
cost-effective method of objectively and comprehensively evalu-
ating patients in hospital settings.

Serum albumin is used as the standard parameter to evaluate a
patientʼs nutritional status and has been shown to be closely asso-
ciated with the prognosis of ovarian cancer [29]. Cholesterol is
known to be an indicator of a patientʼs caloric reserves [30], and
an important component of the cell membrane has been linked to
proliferation, metastasis, and the immune response of tumor cells
[31]. Several studies have demonstrated that lipid metabolism
plays a substantial role in the pathology of malignancies and cor-
relates with the prognosis of various solid tumors [32].

Total lymphocyte count is an established indicator of cell-me-
diated immune status, including both acquired and adaptive im-
munities. The lymphocyte subsets CD4+ and CD8+ T cells, natural
killer cells and B cells are closely associated with tumor immunity.
Several studies have demonstrated that a reduced number of
these cells are associated with impaired tumor immunity, result-
ing in cancer progression [33].

Taken together, a higher pretreatment CONUTscore is not only
an indicator of malnutrition but also of systemic inflammatory ac-
tivity and might be a useful tool which could help us recognize a
broader high-risk population and provide optimized therapy such
as pretreatment nutrition intervention or physical therapy inter-
vention. Poor preoperative physical fitness and nutritional status
are linked to poor postoperative outcomes [34]. 50–80% of can-
cer patients suffer from cancer cachexia due to catabolic effects
of the tumor, abnormal metabolism of nutrients, physical ob-
struction of the gastrointestinal tract, reduced food intake due to
pain, anxiety, and depression [35]. Malnutrition in cancer patients
has been associated with negative outcomes, altering the immu-
nological response and increasing the risk of infection while de-
creasing functional capacity, tolerance to treatment, and chances
of survival [36,37]. Furthermore, malnourished patients tend to
experience prolonged hospitalization which negatively affects
their prognosis [38]. Therefore, identifying interventions to opti-
mize preoperative nutritional status and fitness prior to major sur-
gery is a priority.

A randomized controlled study compared immune-enhancing
enteral nutrition with standard enteral feeding in oncologic gyne-
cologic patients (32% of ovarian cancer patients) after surgery
and found decreased postoperative complications and reduced
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length of hospital stay but no significant differences in mortality
rates [39]. The length of hospital stay of patients receiving early
oral feeding was shorter than the hospital stay of patients receiv-
ing traditional oral feeding [40]. Furthermore, patients who re-
ceived traditional oral feeding presented with significantly more
postoperative complications than patients who received early oral
feeding [40].

According to the Enhanced Recovery After Surgery (ERAS)
guidelines for perioperative care in gynecologic oncology, mainte-
nance of a regular diet within the first 24 hours after gynecologic
oncology surgery is recommended [41]. A higher postoperative
protein intake is also associated with earlier discharge [42]. Cur-
rently, there are no definitive guidelines for surgical patients with
regard to protein needs; however, in the acute care setting, guide-
lines have recommended up to 2.0 g of protein/kg/day and 25–
30 kcal/kg/day [43].

High-quality studies on prehabilitation including exercise and
dietary interventions in gynecologic oncology patients are still
lacking. A number of publications on colorectal surgery have
shown that nutrition prehabilitation with and without exercise
shortened the length of hospital stay by 2 days in a largely tradi-
tional surgical care setting [44]. A meta-analysis of prehabilitation
interventions consisting of inspiratory muscle training, aerobic ex-
ercise, and/or resistance training found that prehabilitation de-
creased postoperative complications after intraabdominal opera-
tions in a traditional surgical care setting [45]. These results for
colorectal surgery show that certain patients will benefit clinically
from prehabilitation, but further work in the field of gynecologic
oncology is needed.

We found that advanced tumor stage, residual disease after
surgery, serous histology and neoadjuvant treatment regimens
were associated with a CONUT score of > 2. These findings appear
biologically plausible as a high tumor burden fosters tumor necro-
sis factor, transforming growth factor and interleukin-6 secretion,
which are related to cancer cachexia through direct interference
with protein homeostasis in muscle cells. These cytokines pro-
mote proteasome-mediated protein catabolism in differentiated
muscle cells [46], suppress muscle-cell differentiation [47] and in-
duce excessive fatty acid oxidation in muscle cells [48].

Other reports on breast cancer and ovarian cancer patients al-
so showed an association between advanced tumor stage and
high CONUT score [15,19]. It remains unclear whether a high
CONUT score is directly caused by tumor load and cytokine secre-
tion or whether it is a secondary result of increased vascular per-
meability contributing to a shift of albumin from the intravascular
sector towards the interstitium [49], and of comorbidities associ-
ated with cancer, such as sepsis, chronic liver or renal disease and
gastrointestinal bleeding, which contribute to malnutrition and
inflammation through various mechanisms [50].

Our data support the findings of Li et al. [19] that a high pre-
treatment CONUT score is associated with a poor prognosis in
ovarian cancer patients. Their investigation included 206 ovarian
cancer patients, and a high CONUT score was found be associated
with high FIGO stage, high volumes of ascites on imaging, high
concentrations of CA 125, and chemoresistance.

For other tumor entities, the benefit of using the CONUT score
to evaluate postoperative complications remains controversial
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[16,17,28]. In our study cohort, we observed no differences in
the incidence of postoperative complications between patients
with a preoperative CONUTscore of > 2 compared to patients with
a low CONUT score. We observed a total postoperative complica-
tion rate of 53.7%, with severe complications (Clavien-Dindo clas-
sification 3–5) occurring in 11.6%.

In a retrospective study by Ataseven et al. investigating a co-
hort of 309 patients with epithelial ovarian cancer, a total compli-
cation rate of 83.5% and severe complication rate of 25.2% were
observed after cytoreductive surgery [2]. Although the patient co-
hort and clinicopathological parameters are comparable between
both studies, differences in postoperative management such as
following the ERAS protocol [51], prophylactic antibiotics, offering
chewing gum, coffee or an early oral diet may explain the different
results. Due to the retrospective design, the rate of postoperative
complications may also have been underestimated in our cohort.

The strengths of the present study include the uniform single-
institution approach to care and the completeness of clinical data.
The main potential limitation of this study – which is typical for
retrospective studies – is the lack of random patient assignment
and patient selection. However, our data are in line with several
series published so far regarding the prognostic impact of CONUT
scores in epithelial ovarian cancer and other tumor types.
Conclusion
In conclusion, this study suggests that CONUT scores might be a
useful prognostic biomarker of overall survival in women with
ovarian cancer that is low cost and broadly available. Future pro-
spective investigations are warranted to investigate the clinical ap-
plications of CONUT scores in ovarian cancer patients. The impact
of preoperative nutrition on patients suffering from malnutrition
and the influence on prognosis in patients with ovarian cancer
undergoing cytoreductive surgery need to be further elucidated.
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