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Summary

Background: This study aimed to evaluate the prognostic
significance of pre-treatment serum albumin levels and
assess their association with clinical outcomes and surgical
decisions in advanced ovarian cancer (OC) patients.
Cortisol and tumour necrosis factor-alpha (TNF-a.) were
also measured to explore potential but secondary relation-
ships.

Methods: A retrospective analysis was conducted on OC
patients undergoing surgery at our hospital from June
2022 to June 2024 with complete clinical and pathological
data. Patients were categorised into low ALB (<35 g/L)
and normal ALB (235 g/L) groups based on pre-treatment
serum ALB levels. Each group was further divided into pri-
mary debulking surgery (PDS) and neoadjuvant
chemotherapy, followed by interval debulking surgery
(NACT-IDS) subgroups. Clinicopathologic characteristics
were analysed.

Results: Pre-treatment serum ALB levels positively correlat-
ed with progression-free survival (PFS) (r=0.2989,
P<0.05) and overall survival (OS) (r=0.2702, P<0.05),
with the low ALB group exhibiting significantly lower PFS
and OS (P<0.05). In the low ALB group, significant differ-
ences were observed between PDS and NACT-IDS in
ascitic fluid level, RO cytoreduction rate, postoperative
complications, and length of stay (P<0.05), though PFS
and OS were comparable (P>0.05). Similarly, in the nor-
mal ALB group, significant differences were noted in FIGO
staging, ascitic fluid level, haemoglobin (HGB) levels, intra-

Address for correspondence:

Jingjing Ma

Department of Gynaecology and Obstetrics, the First
Affiliated Hospital of Soochow University

No. 899, Pinghai Road, Suzhou, Jiangsu 215000, China
e-mail: jjma@suda.edu.cn

Kratak sadrzaj

Uvod: Ova studija je imala za cilj da proceni prognosticki
znacaj nivoa serumskog albumina pre zapocinjanja terapije
i ispita povezanost sa klini¢kim ishodima i hirurskim odluka-
ma kod pacijentkinja sa uznapredovalim karcinomom jajni-
ka (OC). Takode su mereni kortizol i faktor nekroze tumo-
ra-alfa (TNF-a) kako bi se ispitali mogudi sekundarni
odnosi.

Metode: Sprovedena je retrospektivna analiza pacijentkinja
sa OC koje su operisane u na$oj ustanovi od juna 2022. do
juna 2024. godine, sa kompletnim klini¢ckim i patohisto-
loskim podacima. Pacijentkinje su bile podeljene u grupe
sa niskim ALB (<35 g/L) i normalnim ALB (235 g/L)
nivoima na osnovu vrednosti serumskog ALB pre pocetka
le¢enja. Svaka grupa je dalje podeljena na podgrupe koje
su le¢ene primarnom citoreduktivnom hirurgijom (PDS) i
neoadjuvantnom hemioterapijom pracenom intervalnom
citoreduktivnom hirurgijom (NACT-IDS). Analizirane su
klini¢ko-patoloske karakteristike.

Rezultati: Nivoi serumskog ALB pre lec¢enja su pokazali
pozitivhu korelaciju sa preZivljavanjem bez progresije
bolesti (PFS) (r=0,2989, P<0,05) i ukupnim preZivljavan-
jem (OS) (r=0,2702, P<0,05), pri ¢emu je grupa sa
niskim ALB imala znacajno nize PFS i OS (P<0,05). U
grupi sa niskim ALB su uocene znalajne razlike izmedu
PDS i NACT-IDS u nivou ascitesa, stopi RO citoredukcije,
postoperativnim komplikacijama i duZini hospitalizacije
(P<0,05), dok su PFS i OS bili sli¢ni (P>0,05). Sli¢no

tome, u grupi sa normalnim ALB su zabelezene znacajne

List of abbreviations: OC, ovarian cancer; ALB, albumin; PDS,

primary debulking surgery; NACT-IDS, neoadjuvant chemo-
therapy followed by interval debulking surgery; PFS, progres-
sion-free survival; OS, overall survival; FIGO, International
Federation of Gynecology and Obstetrics; HGB, haemoglobin;
CRP, C-reactive protein; TNF-a,, tumour necrosis factor-alpha;
BMI, body mass index; RO, no visible residual lesions after sur-
gery; R1, residual lesions less than 1 cm after surgery; SPSS,
Statistical Package for the Social Sciences.
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operative haemorrhage, blood transfusion volume, RO
cytoreduction rate, and length of stay (P<0.05), while PFS
and OS remained unaffected by treatment type (P>0.05).
Additionally, C-reactive protein (CRP) levels were signifi-
cantly higher in the low ALB group (6.5=1.1 mg/L vs
5.2+1.0 mg/L, P<0.05), indicating greater inflammation,
whereas HGB levels were substantially lower (110.4+15.8
g/L vs 118.7+10.5 g/L, P=0.021), reflecting poorer
nutritional status. TNF-a levels showed a non-significant
upward trend (P=0.058), while cortisol levels were similar
between groups (P=0.073).

Conclusions: Selecting NACT-IDS for advanced OC
patients with hypoalbuminemia may help reduce the inci-
dence of postoperative complications and improve the like-
lihood of achieving optimal cytoreduction. While survival
outcomes (PFS and OS) did not significantly differ between
treatment approaches in this study, the observed surgical
benefits suggest that hypoalbuminemia could be consid-
ered a supportive factor in treatment planning. However,
this indicator should be used cautiously and in conjunction
with other clinical parameters until further evidence is avail-
able. The roles of TNF-a and cortisol in this context
remained inconclusive and warrant further investigation.

Keywords: serum cortisol, TNF-o,, albumin, advanced
ovarian cancer, serum albumin, RO, complications, overall
survival

Introduction

Ovarian cancer (OC) is one of the three com-
mon malignancies in gynaecology (1, 2). Due to the
fact that ovaries present a deep location in the pelvic
cavity and specific early diagnostic methods are lack-
ing, most OC patients are already in advanced stages
when seeing a doctor, with a 5-year survival rate hov-
ering at 30%-40% (3, 4). The standard treatment
plan for advanced OC is surgery + chemotherapy=+
maintenance therapy, such as primary debulking sur-
gery (PDS) supplemented with platinum-based post-
operative chemotherapy (5-7). To achieve an ideal
cytoreductive effect, it is necessary to resect as many
resectable metastatic lesions and organs as possible,
including invaded small and large intestinal seg-
ments, as well as liver, spleen, etc. This not only
requires surgeons to have superb skills and extraordi-
nary patience but also requires patients’ physical con-
dition to be able to withstand surgery. For patients
with high perioperative risk or difficulty in achieving
satisfactory cytoreductive effect (RO: no visible resid-
ual lesions after surgery, or R1: residual lesions less
than 1 cm after surgery), neoadjuvant chemotherapy
followed by interval debulking surgery (NACT-IDS)
supplemented with platinum-based postoperative
chemotherapy should receive selection (8, 9).
Neoadjuvant chemotherapy can effectively elevate
the tumour resection rate of advanced OC patients
and markedly attenuate the risk of surgical complica-
tions and perioperative mortality. However, it does not
improve survival; it is still another option for advanced
OC patients who cannot undergo PDS smoothly (10).
Nevertheless, screening suitable treatment options for

razlike u FIGO stadijumu, nivou ascitesa, vrednostima
hemoglobina (HGB), intraoperativnom krvarenju, koli¢ini
transfuzije, stopi RO citoredukcije i duzini hospitalizacije
(P<0,05), dok PFS i OS nisu zavisili od vrste terapije
(P>0,05). Takode, vrednosti C-reaktivnog proteina (CRP)
su bile znac&ajno vise u grupi sa niskim ALB (6,5=1,1 mg/L
naspram 5,2%+1,0 mg/L, P<0,05), §to ukazuje na
izrazeniju upalu, dok su vrednosti HGB bile znatno nize
(110,4+15,8 g/L naspram 118,7+10,5 g/L, P=0,021),
$to odrazava logiji nutritivni status. Vrednosti TNF-o. su
pokazale neznatan trend porasta (P=0,058), dok su vred-
nosti kortizola bile sli¢ne izmedu grupa (P=0,073).
Zakljuéak: Izbor NACT-IDS kod pacijentkinja sa uznapre-
dovalim OC i hipoalbuminemijom moze pomodi u smanje-
nju postoperativnih komplikacija i povecanju $anse za pos-
tizanje optimalne citoredukcije. lako se preZivljavanje (PFS
i OS) nije znacajno razlikovalo u zavisnosti od terapijskog
pristupa u ovoj studiji, uocene hirurSke koristi ukazuju da
hipoalbuminemija moze biti koristan dodatni faktor u plani-
ranju lecenja. Ipak, ovaj indikator treba koristiti oprezno i u
kombinaciji sa drugim klinickim parametrima dok se ne
dobiju dodatni dokazi. Uloge TNF-a. i kortizola u ovom kon-
tekstu ostaju nejasne i zahtevaju dalje istrazivanje.

Kljuéne reéi: serumski kortizol, TNF-a, albumin, uzna-
predovali karcinom jajnika, serumski albumin, RO, komp-
likacije, ukupno prezivljavanje

advanced OC patients remains an urgent problem
that needs to be solved.

Serum albumin (ALB) level is an effective mark-
er for judging malnutrition in patients with malignan-
cies and can, to some extent, determine the nutrition-
al status of patients (11, 12), while OC is the
gynaecological malignant tumour most closely relat-
ed to hypoalbuminemia (13, 14). Reports have
demonstrated that serum ALB level is an independent
prognostic element for OC (15, 16). Thus, serum
ALB is of great significance for the pre-treatment
evaluation of patients with advanced OC.

This research aimed to elucidate the evaluation
value of serum ALB in selecting treatment methods
for advanced OC patients, which may provide a refer-
ence for surgical procedures for advanced OC
patients.

Materials and Methods
Study design and patient selection

This retrospective study included ovarian cancer
(OC) patients who underwent surgery at the First
Affiliated Hospital of Soochow University between June
2022 and June 2024. Eligible patients were required
to have complete clinical and pathological data.

The inclusion criteria were:

1. Pathological diagnosis of stage IlI-IV epithe-
lial ovarian cancer based on FIGO classifica-
tion, confirmed either at our hospital or
another tertiary medical centre;
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2. Underwent either primary debulking surgery
(PDS) or neoadjuvant chemotherapy followed
by interval debulking surgery (NACT-IDS),
which involved procedures such as panhys-
terectomy, bilateral adnexectomy, pelvic and
para-aortic lymphadenectomy, greater omen-
tum resection, appendectomy, and resection
of abdominopelvic implant lesions;

3. Availability of a pre-treatment serum albumin
(ALB) level measured within one week prior
to the initiation of treatment.

The exclusion criteria were:

1. Coexisting severe infection, haematological
disorders, autoimmune diseases, or other
malignancies;

2. Presence of liver cirrhosis, hepatitis, liver
metastases, or other severe hepatic condi-
tions.

Our hospital’s Ethics Committee approved the
study.

Data collection and grouping

Demographic and clinical data were collected
for each patient, including age, height, weight, FIGO
stage, histopathologic subtype, tumour grade, pre-
treatment haemoglobin (HGB), cytoreductive out-
come, serum ALB levels, operative time, intraopera-
tive blood loss, transfusion volume, postoperative
complications, and length of hospital stay.

Patients were stratified into two groups based on
their serum ALB levels prior to treatment:

*  Low ALB group: ALB<35 g/L
*  Normal ALB group: ALB=35 g/L

Each group was further divided into subgroups
based on the surgical approach received (PDS or
NACT-IDS). For patients undergoing NACT-IDS,
hypoalbuminemia was corrected before surgery (17).

Follow-up

Patients were followed until June 2023. Follow-
up was conducted every 3 months for the first two
years after treatment, every 6 months for the next
three years, and annually thereafter. Follow-up meth-
ods included outpatient visits and telephone inter-

Table | Clinicopathologic characteristics of 200 cases.

views, with some assessments performed at local hos-
pitals. Routine follow-up evaluations included gyne-
cologic examination, abdominal ultrasound or CT,
chest imaging, and tumour marker analysis. MRI was
conducted when clinically necessary.

Statistical analysis

Statistical analyses were performed using SPSS
version 27.0. Survival time was measured from the
date of pathological diagnosis to either the date of
death or last follow-up for overall survival (OS) and to
the date of recurrence for progression-free survival

(PFS).

Quantitative data were expressed as mean=
standard deviation (SD). For group comparisons,
independent sample t-tests were used for normally
distributed data, and Mann-Whitney U tests were
used for non-normally distributed data. Categorical
variables were expressed as numbers and percent-
ages [n (%)] and compared using the chi-square test.

Correlations between serum ALB levels and clin-
ical variables were assessed using Pearson correlation
(for normally distributed data) and Spearman correla-
tion (for non-normal data). A P-value <0.05 was con-
sidered statistically significant.

Results
Clinicopathologic characteristics of patients

A total of 214 patients were included in this
research, of which 14 cases were lost to follow-up
(6.54%), and 200 cases were followed up (93.46%).
Among 200 cases, mean age was (52.31+7.07)
years old; body mass index (BMI) was (23.06+2.49)
kg/m?; The serum ALB value before the first treat-
ment was (37.77+6.14) g/L; length of stay was
(15.56=3.05) days (Table I).

Analysis of the correlation of serum ALB and var-
ious clinical characteristics

Correlation analysis results demonstrated a pos-
itive correlation between pre-treatment serum ALB
level and PFS (r=0.2989, P<0.05) and a positive
correlation between pre-treatment serum ALB level
and OS (r=0.2702, P<0.05; Figure 1).

Serum ALB level before
N Age (years) BMI (kg/m?) Length of stay (d)
Characteristics treatment (g/L)
200 52.31+7.07 23.06+2.49 37.77+6.14 15.56+3.05
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r=0.2989, P<0.0001
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Figure 1 Correlation of serum ALB and various clinical characteristics.
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Figure 2 General data of patients with different serum ALB levels.

Comparison of general data of patients with dif-
ferent serum ALB levels

According to pre-treatment serum ALB level,
there were 67 cases (33.50%) in the low ALB group
and 133 cases (66.50%) in the normal ALB group.
The PFS and OS in the low ALB group were signifi-
cantly lower than those in the normal ALB group,
indicating statistical significance (P<0.05; Figure 2).

Comparison of clinical data of patients undergo-
ing two different surgical methods

There exhibited statistical significance between
patients receiving PDS and those receiving NACT-IDS
in low ALB group in terms of ascitic fluid level, propor-

tion of cytoreductive effect reaching RO, incidence of
postoperative complications, and length of stay
(P<0.05), while no statistical significance exhibited in
PFS and OS between patients receiving PDS and
those receiving NACT-IDS in low ALB group
(P>0.05). There exhibited statistical significance
between patients receiving PDS and those receiving
NACT-IDS in the normal ALB group in terms of FIGO
staging, ascitic fluid level, pre-treatment HGB level,
intraoperative haemorrhage volume, intraoperative
blood transfusion volume, proportion of cytoreductive
effect reaching RO, and length of stay (P<0.05), while
no statistical significance exhibited in PFS and OS
between patients receiving PDS and those receiving
NACT-IDS in normal ALB group (P>0.05; Table II).
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Table Il Clinical data of patients undergoing two different surgical methods.

Low ALB group

Normal ALB group

- ) X
Characteristics b5 (ne) NACTIDS y2/t P b5 (ne55) NACTIDS 12/t P
= (n=46) = (n=78)
Age (years) 50.10+8.84 | 51.61+6.78 |0.471| 0.639 | 53.60+7.05 | 54.12+6.86 |0.046 | 0.964
BMI (kg/m?) 22.30+2.74 | 22.75+1.95 [1.271| 0.208 | 23.36+2.39 | 23.15+2.51 |0.394 | 0.694
' e 19 (90.48) 36 (78.26) 52 (94.55) 58 (74.36)
F'G[?(sff/j)‘-]?'”g 1.463 | 0.226 9.19 | 0.002
\Y 2 (9.52) 10 (21.74) 3 (5.45) 20 (25.64)
. | Serows | 46(76.19) | 39(84.78) 46(83.64) | 60 (76.92)
Histopathologic 0.724 | 0.395 0.898 | 0.343
types [n (%)] Non-serous
) 5 (23.81) 7 (15.22) 9 (13.36) 18 (23.08)
carcinoma
G1 2 (9.52) 2 (4.35) 3 (5.45) 3 (3.85)
Tumour G2 0 (0.00) 0 (0.00) 0 (0.00) 1(1.28)
grading 1.61 | 0.447 0.898 | 0.826
[n (%] G3 18 (85.72) 33 (82.61) 48 (87.28) | 68(87.18)
Unknown 1(4.76) 6 (13.04) 4(7.27) 6 (7.69)
Ascitic fluid | <2500 mL| 10 (47.62) 43 (93.48) 38 (69.09) 77 (98.72)
level 18.344|<0.001 24.194|<0.001
[n (%)] 22500 mL | 11 (52.38) 3 (6.52) 17 (30.91) 1(1.28)
HGB level before 118.00+10.20 | 115.90+6.80 | 0.052 | 0.959 | 122.36+9.18 | 116.30+6.77 | 4.006 |<0.001
treatment
Opera*(izqei:)“ra“"” 216.48+18.80 [210.06+17.38| 0.653 | 0.516 [209.10+17.90 [204.25+17.27 | 1.385 | 0.168
Intraoperative haemorrhage | 54 39197 87 |491.26+26.80| 0.686 | 0.495 |587.05+47.22 | 386.74+20.03 |40.462| <0.001
volume (mL)
Intraoperative blood | 454 00439 04 |453.15+32.31 | 1.584 | 0.118 |418.26+40.11 |175.12+18.21 |41.685|<0.001
transfusion volume (mL)
. RO 6 (28.57) 30 (65.22) 24 (43.64) 50 (64.10)
Resfrf“(%]'ate 7.788 | 0.005 5.474 | 0.019
R1+R2 15 (71.43) 16 (34.78) 31 (56.36) 28 (35.90)
Postoperative | Presence 6 (28.57) 3(6.52) 8 (14.55) 12 (15.38)
complications 6.028 | 0.014 0.018 | 0.894
[n (%)] Absence | 15(71.43) | 43(93.48) 47 (85.45) | 66 (84.62)
Length of stay (d) 18.40+2.55 | 13.20+1.89 |9.539 |<0.001| 17.36+2.77 | 15.05+1.57 |7.796 |<0.001
PFS (months) 8.90+2.67 8.23+2.60 [0.994| 032 | 11.96+3.53 | 11.76+3.71 | 0.395 | 0.693
OS (months) 26.94+17.00 | 32.75+15.59 | 1.379 | 0.168 | 44.59+9.49 | 43.28+10.08 | 0.676 | 0.499
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Table Il Comparison of serum markers between low ALB and normal ALB groups.

Serum Marker Low ALB Group (Mean=+SD) Normal ALB Group (Mean+SD) P-Value
CRP (mg/L) 6.5+1.1 5.2+1.0 <0.05
TNF-a. (ng/mL) 22.3+4.5 20.0=£3.9 0.058
HGB (g/L) 110.4+15.8 118.7+10.5 0.021

Comparison of serum markers between study
groups

In this study evaluating the role of ALB in select-
ing treatment methods for advanced ovarian cancer
patients, the results highlighted significant differences
between patients with low and normal ALB levels. C-
reactive protein (CRP) levels were significantly higher
in the Low ALB Group (6.5+1.1 mg/L) compared to
the Normal ALB Group (5.2%+1.0 mg/L, P<0.05),
suggesting greater inflammation in hypoalbuminemia
patients. TNF-o. showed a non-significant trend to-
wards higher levels in the Low ALB Group (22.3+4.5
ng/mL) compared to the Normal ALB Group
(20.0£3.9 ng/mL, P=0.058). Similarly, Hemoglobin
(HGB) levels were significantly lower in the Low ALB
Group (110.4+15.8 g/L) compared to the Normal
ALB Group (118.7+10.5 g/L, P=0.021), reflecting
poorer nutritional status. Finally, Cortisol levels
showed no significant difference between the groups
(P=0.073), suggesting similar stress levels across
both groups. These findings underscore the value of
serum ALB as a prognostic marker in advanced OC,
particularly for selecting treatment options to improve
patient outcomes (Table III).

Discussion

OC is a common gynaecological malignancy
with the highest mortality rate; though the combina-
tion of multiple treatment modes has brought hope to
patients with advanced OC, OS remains quite low
(18). Most advanced OC patients have a high tumour
load and extensive metastasis in abdominopelvic cav-
ities, and PDS is difficult to achieve a satisfactory
cytoreductive level and is also prone to intraoperative
bleeding and a high incidence of postoperative com-
plications. In recent years, NACT-IDS has become
one of the hot topics for researchers, and indications
for NACT-IDS are constantly being updated and
improved. Scholars, both domestically and interna-
tionally, have proposed that hypoalbuminemia should
be one of the preferred indications for NACT-IDS in
advanced OC patients (19), whereas ALB has not
been validated as an independent element. This
research evaluated the application value of serum
ALB in different treatment options for advanced OC.

Serum ALB is the most abundant protein in
human plasma synthesised by the liver; on the one

hand, it exerts a crucial role in maintaining colloid
osmotic pressure and can serve as a transport medi-
um for intrinsic metabolites, drugs, and antioxidants;
on the other hand, serum ALB can scavenge free rad-
icals, repress platelet aggregation and anticoagulant
physiological functions (20). Thus, abnormal serum
ALB levels can lead to imbalanced colloid osmotic
pressure, resulting in ascites and an elevated risk of
haemorrhage due to its inhibition of platelet aggrega-
tion and anticoagulant function. The diagnostic crite-
ria for hypoalbuminemia in clinical practice are serum
ALB levels below 35 g/L (17, 21). Low serum ALB is
also a reflection of inflammation and a risk element
for postoperative complications and adverse progno-
sis of multiple cancers (22). Moreover, low serum ALB
is a recognised marker of malnutrition (23), and it is
also a marker of systemic inflammatory activity. Thus,
it can be applied as a predictor of postoperative com-
plications and long-term survival of patients.
Research has depicted that low serum ALB is regard-
ed as a marker for screening surgical complications
and higher perioperative mortality in inflammatory
markers determining preoperative nutrition and pre-
dicting the perioperative prognosis of OC patients
(24).

Herein, serum ALB level exhibited a positive cor-
relation with patients’ PFS and OS; that is, the higher
the serum ALB, the longer the patients’ PFS and OS,
and PFS and OS in low ALB group exhibited depletion
relative to those in the normal ALB group, further
indicating that low serum ALB may be one of the ele-
ments for unfavourable prognosis of OC. In the low
ALB group, with consistent baseline data such as age,
FIGO staging, pathological types, and tumour grad-
ing, patients exhibited a higher RO rate in NACT-IDS
group relative to the PDS group; the incidence of
postoperative complications in NACT-IDS group
exhibited depletion relative to that in PDS group;
cases with ascitic fluid volume 22500 mL and length
of stay in NACT-IDS group exhibited depletion rela-
tive to those in PDS group, while no statistical signifi-
cance in operative duration, intraoperative haemor-
rhage volume, intraoperative blood transfusion
volume, PFS, and OS exhibited between both groups.
These results may be related to the fact that
advanced OC patients undergoing NACT-IDS have
already received tumour-related and symptomatic
supportive treatment before surgery; along with
neoadjuvant chemotherapy, correction of ALB level
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improves patients’ short-term nutritional status, mak-
ing them more tolerant to surgery, and chemotherapy
also attenuates size of lesions, thereby reducing
ascites, surgical risk, and occurrence of postoperative
complications. Furthermore, in the normal ALB
group, the incidence of postoperative complications
in patients receiving NACT-IDS was similar to those
receiving PDS. This indicates that NACT-IDS does not
elevate the incidence of postoperative complications
in patients with normal ALB while improving the RO
rate, whereas it effectively attenuates the incidence of
postoperative complications in patients with hypoal-
buminemia. Thus, advanced OC patients with ALB
levels below 35 g/L should first choose NACT-IDS to
achieve a better cytoreductive effect and attenuate
the incidence of postoperative complications.
Moreover, in the normal ALB group, a proportion of
stage IV patients in the NACT-IDS group exhibited
elevation relative to that in the PDS group, while
those with ascitic fluid volume 22500 mL had less
intraoperative haemorrhage volume and blood trans-
fusion volume, shorter length of stay, and higher RO
rate; nevertheless, no statistical significance in PFS
and OS exhibited between NACT-IDS group and PDS
group, which to some extent reflects advantages of
NACT-IDS.

The observed correlation between serum albu-
min levels and survival outcomes in OC patients likely
reflects a combination of nutritional and inflammato-
ry mechanisms. Albumin is a well-established marker
of nutritional status. Low ALB levels may indicate pro-
tein-energy malnutrition, which can impair immune
response, wound healing, and tolerance to chemo-
therapy or surgery, thereby worsening prognosis (25).
However, hypoalbuminemia is also recognised as a
negative acute-phase reactant, meaning its levels
decline in response to systemic inflammation. In this
study, the low ALB group exhibited significantly ele-
vated CRP levels, supporting the notion that inflam-
mation may contribute to reduced albumin synthesis
or increased catabolism. Chronic inflammation in the
tumour microenvironment is known to promote can-
cer progression, angiogenesis, and resistance to
treatment (26). Therefore, serum ALB likely reflects
both the nutritional reserve and the degree of sys-
temic inflammatory burden in OC patients, which
together influence postoperative recovery and long-
term survival.

Our findings align with previous studies that
have established serum albumin as a significant prog-
nostic marker in various malignancies. For instance,
an earlier study reported that declining ALB levels
during chemotherapy were associated with worse out-
comes in cancer patients (27). This supports our
observation of shorter PFS and OS in the hypoalbu-
minemia group. Similar associations have also been
documented in gastrointestinal, lung, and hepatocel-
lular cancers, where low albumin predicted higher
postoperative complication rates and reduced survival

(28, 29). These studies further underscore the dual
role of ALB as both a nutritional and inflammatory
indicator.

In contrast, TNF-a. and cortisol levels did not dif-
fer significantly between groups in our study. This
may be due to the complex and often transient nature
of these biomarkers. TNF-a is known to have variable
expression influenced by tumour type, disease stage,
and host immune responses. While some studies
have suggested a role for TNF-a in cancer-related
cachexia and inflammation (30, 31), its clinical utility
as a prognostic marker in OC remains inconclusive.
Similarly, cortisol levels can fluctuate due to stress, cir-
cadian rhythm, and medication use, potentially
obscuring meaningful differences (32). Thus, their
non-significance in this cohort may reflect both bio-
logical variability and limited sensitivity in the context
of advanced OC.

The postoperative complications of OC are
mostly vaginal stump infection, intestinal obstruction,
incision-related complications, and venous thrombo-
sis; the occurrence of these complications has rela-
tion to multiple elements, among which patients’ own
nutritional status is a significant reason, and their own
status has a close relation to ALB level (33). This may
be the reason for the high incidence of postoperative
complications and slow recovery leading to extended
hospital stays in advanced OC patients with low ALB.
Nevertheless, a specific mechanism remains to be
studied. It has been depicted that patients with post-
operative cytoreductive effects reaching RO in OC
have more prolonged survival and greater benefits
(34). Though NACT-IDS did not exert a marked sur-
vival advantage over PDS in the low ALB group in this
research, the surgical advantage was apparent, fur-
ther confirming that NACT-IDS should be the first
choice for patients with hypoalbuminemia. Never-
theless, the impact of serum ALB on the survival of
patients with advanced OC was not validated in this
research. Long-term follow-up should be conducted,
and further large-scale, multicenter prospective stud-
ies should be carried out to confirm our findings.

However, it is essential to note the lack of statis-
tically significant differences in PFS and OS between
PDS and NACT-IDS subgroups in both the low and
normal ALB groups. While this may appear to suggest
equivalent long-term outcomes between these two
surgical approaches, several contextual factors must
be considered. First, the relatively short follow-up
duration might not have been sufficient to capture
survival differences, particularly in slowly progressing
tumours. Second, patient selection bias may have
affected these findings; for example, more patients
with FIGO stage IV disease were observed in the
NACT-IDS group within the normal ALB cohort. This
may have diluted the potential survival benefit of
NACT-IDS. Furthermore, while cortisol and TNF-a
were examined, their levels showed no significant dif-



J Med Biochem 2025; 44 (8)

1717

ferences between groups, possibly due to sample size
limitations or biological variability. Nonetheless, the
non-significant trend toward elevated TNF-a in
hypoalbuminemia patients may warrant further inves-
tigation, as it suggests an inflammatory component
that could contribute to disease progression.

Another possible reason for the absence of sig-
nificant survival differences is the inherent complexity
of OC biology and its response to therapy.
Cytoreductive success and complication rates are crit-
ical short-term metrics, but genetic heterogeneity,
treatment adherence, recurrence patterns, and other
comorbidities influence long-term outcomes. The
observed benefits of NACT-IDS in terms of reduced
ascites, blood loss, and hospital stay should not be
underestimated, as these can substantially impact
quality of life and recovery trajectory.

This study has several limitations that should be
acknowledged. First, its retrospective design and sin-
gle-centre setting may introduce selection bias and
limit the generalizability of the findings. Second, the
sample size, while adequate for preliminary analysis,
remains relatively small for drawing definitive conclu-
sions, mainly when subdivided into treatment groups.
Third, although serum albumin was a central focus,
other nutritional and inflammatory markers that may
interact with ALB, such as prealbumin or lymphocyte
counts, were not included. Furthermore, follow-up
duration was limited to a short-term period, prevent-
ing robust evaluation of long-term survival outcomes.
Future large-scale, multicenter prospective studies
with longer follow-up and broader biomarker evalua-
tion are needed to validate these findings and
enhance clinical applicability.

Conclusion

In conclusion, for advanced OC patients with
hypoalbuminemia, NACT-IDS was associated with
fewer postoperative complications and improved sur-
gical outcomes, including a higher rate of complete
cytoreduction. Although no significant differences in
PFS or OS were observed between NACT-IDS and
PDS in this study, the perioperative advantages of
NACT-IDS suggest it may be a more suitable option
for patients with compromised nutritional status.
Therefore, serum albumin level may serve as a help-
ful reference indicator when tailoring surgical strate-
gies, but further prospective studies are needed to
confirm its role in guiding treatment decisions.
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