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Abstract: Ovarian cancer (OC) is the most prevalent and fatal malignancy of the female reproductive system, with
the majority of patients diagnosed at an advanced stage due to the lack of early screening. Despite surgery and
chemotherapy being the standard treatments, overall survival rates have not improved significantly, highlighting
the need for new biomarkers for therapeutic efficacy and prognostic evaluation. This study aimed to clarify the ap-
plication value of tumor markers (TMs), including carbohydrate antigen 125 (CA125), alpha-fetoprotein (AFP), and
carcinoembryonic antigen (CEA), combined with interleukins (ILs), such as IL-1B, IL-2, IL-6, IL-8, and IL-10, in the
evaluation of therapeutic efficacy and prognosis of OC, and to establish a prediction model. A retrospective analy-
sis was conducted on 184 OC patients treated at the Affiliated Hospital of Henan University of Traditional Chinese
Medicine from February 2020 to February 2023. Serum levels of CA125, AFP, and CEA were quantified by chemilu-
minescence immunoassay, and ILs by enzyme-linked immunosorbent assays. Significant decreases in CA125, AFP,
CEA, IL-1B, IL-2, IL-6, and IL-10 levels were observed after treatment (all P<0.001), while IL-8 levels showed no sig-
nificant change (P=0.597). The death group exhibited notably higher levels of CA125, IL-6, and IL-8 than the survival
group (all P<0.001). Cox regression analysis identified CA125, IL-8, histological grading, ascites, intravascular tumor
thrombus, and International Federation of Gynecology and Obstetrics (FIGO) staging as independent prognostic fac-
tors. The Nomogram model based on these factors showed strong predictive ability in predicting patient mortality
with an area under the curve (AUC) of 0.756. In conclusion, the combination of TMs and ILs is valuable in evaluating
therapeutic efficacy and prognosis in OC. Dynamic monitoring of CA125, IL-6, and IL-8 can guide clinical treatment
adjustments, improving diagnostic accuracy and prognosis reliability.
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Introduction (EOC) accounting for 90%, which can be further
divided into serous carcinoma, endometrioid

Ovarian cancer (OC) is the most common and carcinoma, clear cell carcinoma, and mucinous

lethal malignancy of the female reproductive
system, with the highest mortality rate among
all gynecologic malignancies [1]. With changes
in lifestyles, OC has shown a trend towards ear-
lier onset, posing a major health threat to
Chinese women and contributing to major pub-
lic health problems and economic burdens [2].
OC is highly heterogeneous, with epithelial OC

carcinoma [3]. Due to the anatomical charac-
teristics of the ovaries, the early symptoms of
OC are often subtle, and the lack of effective
screening and early diagnostic measures re-
sults in about 70% of patients being diagnosed
at an advanced stage; however, the 5-year sur-
vival of early OC can be up to 90% [4]. Occult
symptoms, high propensity to metastasize, and
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lack of screening methods are the primary
reasons for the high mortality and poor progno-
sis of advanced OC [5]. Currently, surgery plus
chemotherapy is the standard treatment for
OC. Although emerging therapies such as anti-
angiogenic drugs, PARP inhibitors, and immu-
nosuppressants are increasingly being utilized
in the treatment of OC, overall survival has not
improved significantly [6]. Therefore, there is
an urgent need for new biomarkers and treat-
ment strategies to improve the prognosis and
survival rate of OC patients.

Tumor markers (TMs) are substances existing
in the blood, urine, or tissues that may fluctuate
in the presence of cancer [7]. These markers
can be used to diagnose cancer, monitor dis-
ease progression, evaluate therapeutic effica-
¢y, and predict prognosis. Carbohydrate anti-
gen 125 (CA125), alpha-fetoprotein (AFP), and
carcinoembryonic antigen (CEA) are three ess-
ential TMs commonly used in the diagnosis and
treatment evaluation of OC [8]. CA125, a high-
molecular-weight glycoprotein, is widely used to
monitor disease state and assess chemothera-
py response in OC patients [9]. Its expression
level during chemotherapy can help predict a
patient’s chemotherapy sensitivity and overall
efficacy; however, its specificity is limited, as it
can also increase in some benign conditions.
AFP is mainly used to detect hepatocellular car-
cinoma and germinoma, but it also has some
application in OC diagnosis when used in com-
bination with other markers to improve the
diagnostic specificity and sensitivity [8]. CEA is
a protein found in embryonic tissues that is
elevated in certain malignancies [10].

Interleukins (ILs) are cytokines that play a criti-
cal role in the development and treatment of
OC [11]. They affect OC progression by regulat-
ing immune responses, modulating inflamma-
tion, and affecting the tumor microenvironment
(TME) [12]. IL-6 enhances cell growth and che-
motherapy resistance through JAK/STAT3 sig-
naling in OC and reduces chemotherapy sensi-
tivity by increasing the expression of multidrug
resistance proteins and anti-apoptosis proteins
[13]. IL-1B protects cancer cells by regulating
nitric oxide-mediated expression of caspases
and upregulating human leukocyte antigen-G
expression in TME, thus mediating immunosup-
pression [14]. The high expression of IL-8 in OC
patients is linked to cancer metastasis and
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poor chemosensitivity, which enhances tumor
invasion by promoting angiogenesis and ma-
crophage infiltration [15]. IL-10 interferes with
anti-tumor response by inhibiting the prolifera-
tion and activity of T cells and dendritic cells
and promotes tumor escape by downregulating
MHCI expression [16].

With advances in medical technology, the clini-
cal application value of serum biomarkers for
tumor diagnosis, efficacy evaluation, and prog-
nosis judgment has become increasingly prom-
inent, providing important information for tumor
research. Dynamic monitoring of changes in
serum biomarkers not only helps doctors adjust
treatment regimens in a timely manner, but
also facilitates the early detection of disease
progression. Given the limited sensitivity and
specificity of a single biomarker in the assess-
ment of tumor efficacy and prognosis, com-
bined testing has been proposed to overcome
these limitations and improve diagnostic ac-
curacy. In this study, the levels of TMs and ILs
in the serum of OC patients before and after
chemotherapy were monitored and statistically
analyzed to evaluate their predictive implica-
tions for therapeutic efficacy and prognosis,
and to establish a predictive model incorporat-
ing clinically meaningful prognostic indicators.

Methods and materials
Patient data

A retrospective analysis was performed on
OC patients treated at the Affiliated Hospital
of Henan University of Traditional Chinese
Medicine from February 2020 to February
2023. This study was conducted after obtain-
ing approval from the hospital’s Medical Ethics
Committee. Due to the retrospective nature,
informed consent was waived (Figure 1).

Eligibility and exclusion criteria

Inclusion criteria: Pathological diagnosis of
EOC, peritoneal cancer, or fallopian tube can-
cer after open surgery, laparoscopic surgery, or
core needle biopsy; presence of at least one
lesion detected by computerized tomography
(CT) or magnetic resonance imaging (MRI); esti-
mated survival 26 months; standard first-line
chemotherapy administered (paclitaxel + car-
boplatin); Eastern Cooperative Oncology Group
(ECOG) score: 0-2.
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OC patients treated at our hospital from February 2020 to February 2023
were retrospectively analyzed as study subjects.

Exclusion criteria: Presence
of other malignant tumors;
autoimmune diseases; incr-

eased levels of TMs caused
by non-primary OC (such as
adenomyosis or endometrio-

Inclusion criteria Exclusion Criteria:

primary OC; (n=8)

(n=6)

(n=273) 1.Presence of other clearly diagnosed
malignant tumors; (n=15)
2.Autoimmune diseases; (n=10)
3.Elevated levels of TMs not due to

4 .Participation in a clinical trial of
another drug in the past three months;

5.Defective clinical data. (n=50)

sis); participation in clinical tri-
als of other drugs in the past
three months; incomplete or
missing clinical data.

Sample collection

A total of 273 samples were
initially screened according

to the eligibility criteria. After

Outcome measures

patients before and after treatment.
of OC patients.

patients.

patients using Cox regression.

factors.

1. to compare the changes of tumor markers tumor markers and IL in OC

2. analyze the relationship between tumor markers and IL and the prognosis
3. to assess the value of tumor markers and IL in predicting death in OC

4. to analyze the prognostic factors affecting the overall survival (OS) of OC

5. construct a nomogram prediction model based on independent prognostic

excluding 89 samples based
on the exclusion criteria, 184
samples met the require-
ments and were finally inclu-
ded as study participants
(Table 1).

Acquisition of clinical data

Patients’ clinical data, labora-

Figure 1. Study flow chart.

Table 1. Baseline data of ovarian cancer patients

Total number of

Variables
people

Age

>55 years old 86 (46.74%)

<55 98 (53.26%)
Pathological type

Serous 150 (81.52%)

Nonserous 34 (18.48%)
Histological grading

Poorly differentiated 55 (29.89%)

Moderately or well differentiated 129 (70.11%)
Ascites

With 51 (27.72%)

Without 133 (72.28%)
Intravascular tumor thrombus

With 45 (24.46%)

Without 139 (75.54%)
FIGO staging

H-1v 71 (38.59%)

Il 113 (61.41%)

Note: FIGO, International Federation of Gynecology and
Obstetrics.
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tory indicators, and survival
data were obtained through
electronic medical records,
outpatient review records, and
telephone follow-ups. The clinical data includ-
ed age, pathological type, histological grad-
ing, ascites, intravascular tumor thrombus, and
International Federation of Gynecology and
Obstetrics (FIGO) staging. Laboratory indexes
included CA125, AFP, CEA, II-1B, IL-2, IL-6, IL-8,
and IL-10. All pre-treatment indicators were
measured one day before treatment initiation,
while the post-treatment indicators were re-
corded the day after the patient completed the
last treatment cycle.

Laboratory indicator testing

Fasting venous blood (5 mL) was collected
from each patient in the morning before and
after treatment. The blood samples were cen-
trifuged to obtain serum. Chemiluminescence
immunoassay (Roche Cobas80) was perform-
ed to measure serum CA125, AFP, and CEA lev-
els, and enzyme-linked immunosorbent assays
(Shanghai Meilian Biotech) were carried out to
determine serum IL (IL-183, IL-2, IL-6, IL-8, and
IL-10) levels.
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Table 2. Comparison of changes in tumor markers and interleukins in ovarian cancer patients before

and after treatment

Indicators Before treatment After treatment t/Z P

CA125 (U/mL) 125.01+41.05 37.84+10.69 -27.871 <0.001
AFP (ng/mL) 85.65+15.40 29.11+10.04 -41.707 <0.001
CEA (ng/mL) 31.05 [27.52, 35.29] 11.63 [5.69, 16.80] -15.653 <0.001
IL-1B (pg/mL) 4.95 [2.55, 7.36] 3.43[2.12,5.70] -3.404 <0.001
IL-2 (pg/mL) 2.15[1.32, 3.14] 1.83[1.28, 2.31] -3.418 <0.001
IL-6 (pg/mL) 7.66 [4.42, 11.41] 3.47 [2.20, 4.97] -9.551 <0.001
IL-8 (pg/mL) 4.25[2.26, 6.54] 4.09 [2.39, 5.92] -0.529 0.597
IL-10 (pg/mL) 1.70[1.07, 2.17] 1.43[0.78, 1.85] -3.306 <0.001

Note: CA125, carbohydrate antigen 125; AFP, alpha-fetoprotein; CEA, carcinoembryonic antigen; IL, interleukin.

Treatment methods

The treatment regimen consisted of paclitaxel
and carboplatin. Carboplatin (100 mg, Qilu
Pharmaceutical Co., Ltd., SFDA Approval No.
H10920028) mixed with 500 mL of 5% glu-
cose solution was administered intravenou-
sly within 5 hours. 175 mg/m? of paclitaxel
(Haikou Pharmaceutical Factory Co., Ltd., SFDA
Approval No. 10980170) was diluted in 500 mL
of 0.9% sodium chloride solution and adminis-
tered via intravenous drip over a 3-hour period.
This treatment was repeated once every 3
weeks, with 21 days as a course of treatment,
for a total of 6 courses.

Follow-up

Patient follow-up data was obtained through
outpatient visit and telephone follow-ups, with
the follow-up period ended in February 2024.

Outcome measures

Primary outcome measures: 1. The relation-
ship between tumor markers and ILs and the
prognosis of OC patients was analyzed; 2. The
predictive value of tumor markers and ILs for
mortality in OC patients was assessed.

Secondary outcome measures: 1. The prog-
nostic factors affecting the overall survival (0OS)
of OC patients was identified using Cox regres-
sion; 2. Anomogram prediction model was con-
structed based on independent prognostic fac-
tors; 3. The changes in tumor markers and ILs
were compared before and after treatment in
OC patients.
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Statistical analyses

SPSS 26.0 software was used for statistical
analyses of the collected data. The K-S test
was used to analyze the distribution of mea-
surement data, and the mean + standard devi-
ation (Mean + SD) was used to express the
data with normal distribution; independent
sample t-tests were used for inter-group com-
parisons, while paired t-tests were employed
for intra-group comparisons. For ranked data,
the rank-sum test was used, expressed by Z.
Counting data (n, %) were analyzed by Chi-
square tests. Receiver operating characteristic
(ROC) curves were plotted to analyze the pre-
dictive value of TMs and ILs for patient mortal-
ity. The area under the curve (AUC) was com-
pared using the Delong test. Kaplan-Meier
(K-M) survival curves were drawn to analyze
independent prognostic factors affecting OS,
with statistical significance assessed using the
Log-rank test. Multivariate Cox regression anal-
ysis was carried out to identify the independent
risk factors affecting patient prognosis, and a
Nomogram was constructed using rms pack-
age in R software. Statistical difference was
denoted by P<0.05.

Results

Changes in TMs and ILs before and after treat-
ment

Analyzing changes in TMs and ILs in OC patients
before and after treatment (Table 2) revealed
that the levels of CA125 (P<0.001), AFP
(P<0.001), CEA (P<0.001), IL-1B (P<0.001), IL-2
(P<0.001), IL-6 (P<0.001), and IL-10 (P<0.001)
reduced statistically in both groups after treat-
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Table 3. Comparison of pre-treatment levels of tumor markers and
interleukins between deceased and surviving patients

The predictive value of TMs
and ILs for mortality in OC

. tients
. Death group Survival group pa

Indicators (n=86) (n=98) t/Z P - . | -
CA125 (U/mL) 136.14+38.21  115.24+41.15 3.571 <0.001 e predictive value of TMs

and ILs for mortality in OC
AFP (ng/mL) 86.59+15.41 84.83+15.43  0.772 0.441 .

patients was further analyzed
CEA (ng/mL) 31.9946.65 30.32+6.48 1.722 0.087 using ROC curves. Only CA125,
IL1B (pg/mL)  5.26[3.10,7.62] 4.74[2.05,7.21] 1.397 0.163 IL-6, and IL-8 demonstrated an
IL-2 (pg/mL) 2.34 [1.30, 3.17] 2.00[1.35,3.07] 0.311 0.757 AUC greater than 0.6 in pre-
IL-6 (pg/mL)  8.34[5.75,12.13] 6.64[3.17,10.96] 2.744 0.006 dicting mortality in OC patients,
I8 (pg/mL) 5.17+2.71 3.59[1.90,5.68] 3.365 <0.001 with CA125 having the highest
IL-10 (pg/mL) 1.64+0.80 1.67+0.74 -0.210 0.834 AUC. However, the AUCs of the

Note: CA125, carbohydrate antigen 125; AFP, alpha-fetoprotein; CEA, carcinoem-

bryonic antigen; IL, interleukin.

1.0

0.8

o
[}
1

Sensitivity (TPR)

I
IS
1

— CA125 (AUC = 0.647)
— AFP (AUC = 0.519)
— CEA (AUC = 0.580)
— IL-1B (AUC = 0.560)
— IL-2 (AUC = 0.513)
— IL-6 (AUC = 0.617)
IL-8 (AUC = 0.644)
— IL-10 (AUC = 0.488)

0.2 1

0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity (FPR)

Figure 2. ROC curves of tumor markers and inter-
leukins in predicting mortality in ovarian cancer pa-
tients. Note: CA125, carbohydrate antigen 125; AFP,
alpha-fetoprotein; CEA, carcinoembryonic antigen; IL,
interleukin.

ment, while IL-8 did not change markedly
(P=0.597).

Association of TMs and ILs with prognosis of
OC patients

To assess the relationship between TMs, ILs,
and the prognosis of OC patients, we divided
the patients into a death group and a survival
group. The death group exhibited statistically
higher CA125 (P<0.001), IL-6 (P=0.006), and
IL-8 (P<0.001) levels than the survival group
(Table 3).
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three indexes showed no sta-
tistical difference (all P>0.05,
Figure 2 and Tables 4, 5).

Cox regression analysis of prognostic factors
for OS in OC patients

Cox regression analysis was performed to
identify the prognostic factors affecting OS in
OC patients. Univariate Cox regression analy-
sis revealed that CA125 (P<0.001, HR=1.010),
IL-6 (P=0.008, HR=1.057), IL-8 (P<0.001,
HR=1.181), histological grading (P<0.001,
HR=2.344), ascites (P=0.001, HR=2.041), in-
travascular tumor thrombus (P=0.031, HR=
1.644), and FIGO staging (P=0.001, HR=1.991)
were prognostic factors affecting OS in OC
patients (Figure 3A). Multivariate Cox regres-
sion analysis further identified CA125 (P=
0.001, HR=1.009), IL-8 (P=0.002, HR=1.149),
histological grading (P=0.016, HR=1.784),
ascites (P=0.016, HR=1.782), intravascular tu-
mor thrombus (P=0.012, HR=1.828), and FIGO
staging (P=0.041, HR=1.612) were indepen-
dent prognostic factors affecting OS in OC
patients (Figure 3B). We then plotted the sur-
vival curve for each prognostic factor (Figure 4).

Construction of a prognostic model

At the end of the study, a Nomogram model
(Figure 5A) was developed based on the inde-
pendent prognostic factors affecting patients’
0S. The AUC of this model in predicting patient
mortality was 0.756, significantly higher than
the predictive power individual markers (Figure
5B). Calibration curve analysis showed that the
model had a high benefit rate in predicting
patients’ 1- and 2-year survival, with the high-
est benefit rate of 31.84% at 2 years (Figure
5C). In addition, DCA curve analysis found that

Am J Cancer Res 2024;14(10):4868-4879
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Table 4. ROC parameters of tumor markers and interleukins in predicting mortality in ovarian cancer

patients

Marker CA125 AFP CEA

IL1B

IL-2 IL-6 IL-8 IL-10

AUC
95% ClI
Specificity

0.647
0.567-0.726
42.86%
84.88%
27.74%
101.895
62.50%
84.88%
67.91%

0.519
0.434-0.603
61.22%
46.51%
1.74%
88.765
54.35%
46.51%
48.78%

0.58
0.497-0.663
53.06%
62.79%
15.85%
30.19
57.61%
62.79%
58.06%

Sensitivity
Youden index
Cut off
Accuracy
Precision

F1 Score

0.56

0.477-0.643

91.84%
19.77%
11.60%
9.99
58.15%
19.77%
30.63%

0.513
0.428-0.598
55.10%
58.14%
13.24%
2.105
56.52%
58.14%
55.56%

0.617
0.537-0.698
40.82%
84.88%
25.70%
5.105
61.41%
84.88%
67.28%

0.644
0.565-0.723
53.06%
69.77%
22.83%
3.765
60.87%
69.77%
62.50%

0.488
0.404-0.573
57.14%
50.00%
7.14%
1.775
53.80%
50.00%
50.29%

Note: ROC, receiver operating characteristic; CA125, carbohydrate antigen 125; AFP, alpha-fetoprotein; CEA, carcinoembryonic antigen; IL, interleukin.

Table 5. Comparison of AUCs of CA125, IL-6, and IL-8 using

as potential indicators for eva-
luating treatment efficacy. CA-

125 is a high-molecular-weight

Delong test

Marker 1 Marker 2 Z_value P_value AUC_difference
CA125 IL-6 0.508 0.612 0.029
CA125 IL-8 0.049 0.961 0.003
IL-6 IL-8 -0.476 0.634 -0.027

95% Cl 1gh-
-0.084-0.143 glyfoi)r:otg.ln W|delytu:‘,ed tc(;I e\;]al-
01100116 uate the |sea§e sta gan che-

motherapy efficacy in OC pa-
-0.136-0.083

tients. Zhang et al. [19] report-

Note: CA125, carbohydrate antigen 125; IL, interleukin.

the slopes of the red and blue curves were
close to the ideal curves, indicating reliable
predictions for 1- and 2-year survival (Figure
5D). Finally, patients were further categorized
into high- and low-risk score groups based on
the ROC curve cut-off value (0.405572). Further
analysis revealed that patients in low-risk score
group (L group) had significantly better OS than
those in the high-risk score group (H group)
(P<0.001, Figure 5E).

Discussion

Ovarian cancer (OC) is the most common and
fatal malignancy of the female reproductive
system, with the highest mortality rate among
all gynecologic malignancies [17]. Despite the
presence of standard treatment, including
surgery and chemotherapy, for OC, as well as
emerging therapies such as antiangiogenic
drugs, PARP inhibitors, and immunosuppres-
sants, the overall survival rate of patients
has not been significantly improved [18]. There-
fore, it is urgent to find new biomarkers to
improve the diagnosis, treatment, and progno-
sis assessment of OC.

In this study, we observed an obvious reduction
in the levels of CA125, AFP, CEA, IL-1B6, IL-2, IL-6,
and IL-10 in OC patients after treatment, indi-
cating that changes in TMs and ILs can serve
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ed that CA125 level decreased

in OC patients after receiving
neoadjuvant chemotherapy, and that CA125
changes could predict optimal interval debulk-
ing surgery in advanced EOC patients. Rawert
et al. [20] also showed a significant decrease in
CA125 levels in OC patients after neoadjuvant
chemotherapy compared to before treatment.
This is because a significant decrease in CA125
typically indicates a decrease in tumor burden,
which reflects effective treatment that reduces
the number of cancer cells, thereby lowering
serum CA125 levels. IL-6 is a proinflammatory
pleiotropic cytokine that plays a pivotal role in
the TME [21]. Multiple studies have reported
that IL-6 directly stimulates many cancer cells
by acting on a variety of cell signaling path-
ways that promote cell cycle and growth [22,
23]. For example, Zhang et al. [24] proposed
that jointly targeting IL-6 and IL-8 signaling
pathways may be an effective method to treat
OC. The significant decrease in IL-6 level after
treatment suggests that chemotherapy inhibit-
ed the growth and viability of tumor cells and
weakened their chemoresistance. IL-10, an
anti-inflammatory cytokine, inhibits the prolif-
eration and activity of T cells and dendritic
cells, interfering with antitumor immune res-
ponses [25]. The decrease in IL-10 levels after
treatment may reflect the recovery of the im-
mune system and the enhanced ability to
attack tumor cells, thereby improving treat-
ment effectiveness.

Am J Cancer Res 2024;14(10):4868-4879
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A
Name pvalue Hazard Ratio(95% Cl)
CA125 [ | <0.001 1.01(1.005,1.016)
AFP [ | 0.699 1.003(0.989,1.017)
CEA [ 3 0.076 1.03(0.997,1.065)
IL1B 5= 0.075 1.056(0.994,1.121)
L2 — . 0.757 0.974(0.823,1.152)
IL.6 -l 0.008 1.057(1.015,1.101)
L8 ! <0.001 1.181(1.085,1.285)
IL.10 L ] 0.989 0.998(0.753,1.323)
Age ] 0.852 1.041(0.682,1.589)
Pathological type i | | 0.236 1.429(0.792,2.578)
Histological grading | ] 1 <0.001 2.344(1.517,3.62)
Ascites L 0.001 2.041(1.316,3.164)
Intravascular tumor thrombus 0.031 1.644(1.047,2.582)
FIGO staging ] 0.001 1.991(1.302,3.043)
o ) I se
B
Name pvalue Hazard Ratio(95% Cl)
CA125 . 0.001 1.009(1.004,1.015)
IL6 g | 0.186 1.031(0.985,1.078)
IL.8 |—.—| 0.002 1.149(1.052,1.255)
Histological grading } B | 0016 1.784(1.115,2.855)
Ascites k . | 0.016 1.782(1.112,2.854)
Intravascular tumor thrombus | . | 0.012 1.828(1.143,2.921)
FIGO staging I | 0.041 1.612(1.019,2.548)

Figure 3. Cox regression analysis of prognostic factors affecting OS in ovarian cancer patients. A. Univariate Cox
regression analysis of prognostic factors affecting OS in OC patients. B. Multivariate Cox regression analysis of inde-
pendent prognostic factors affecting OS in OC patients. Note: FIGO, International Federation of Gynecology and Ob-
stetrics; CA125, carbohydrate antigen 125; AFP, alpha-fetoprotein; CEA, carcinoembryonic antigen; IL, interleukin.

Predicting the mortality of OC patients offers
significant advantages, including early identifi-
cation of high-risk patients, thereby optimizing
treatment plans and improving the efficiency of
medical resource utilization [26]. By predicting
the risk of death, clinicians can develop better
monitoring plans, adjust treatment strategies
in time, and avoid unnecessary treatment
delays. Further analysis of this study showed
significantly higher levels of CA125, IL-6, and
IL-8 in the death group than in the survival
group, indicating that these indexes are not
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only valuable in the treatment response, but
also closely associated with patient outcomes.
This is because the high levels of CA125, IL-6,
and IL-8 reflect high tumor burden, active cell
proliferation, and strong inflammatory respons-
es, all of which are strongly linked to poor prog-
noses. In a previous research report, Chen et
al. [27] reported that patients with elevated
levels of CA125 had significantly lower median
0OS. Additionally, Rodrigues et al. [28] found
that IL-6 and IL-8 levels in peritoneal lavage
fluid were related to adverse prognostic fac-
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tors. These studies further demonstrate the
importance of CA125, IL-6, and IL-8 in predict-
ing the risk of death in OC patients.

Finally, to determine the prognostic factors
for OS in OC patients, we conducted a Cox
regression analysis and found that CA125,
IL-8, histological grading, ascites, intravascular
tumor thrombus, and FIGO stage were indepen-
dent prognostic factors for OS in OC patients.
Elevated CA125 levels are a direct indicator
of tumor burden, with higher levels generally
indicative of severe disease [29]. IL-8, a pro-
inflammatory cytokine, enhances tumor inva-
siveness by promoting tumor angiogenesis and
inflammatory reactions, with its high levels
closely correlated with tumor progression and
metastasis. It has been reported that high IL-8
expression predicts an adverse prognosis in OC
patients and is an important marker reflecting
the biological behavior and prognosis of OC
[30]. Histological grading reflects the degree of
tumor cell differentiation, with poorly differenti-
ated tumors being more aggressive and have a
worse prognosis [31]. The presence of ascites
often indicates that the tumor has spread to
the abdominal cavity, complicating treatment
and increasing the risk of recurrence [32].
Intravascular tumor thrombus indicates that
tumor cells have entered blood vessels or lym-
phatic vessels, suggesting a higher risk of dis-
tant metastasis. FIGO staging provides a com-

4875

prehensive assessment of tumor spread, with
advanced FIGO staging indicating poor pro-
gnosis. Feng et al. [33] proposed that FIGO
staging was an independent prognostic factor
for 5-year survival in OC patients. Therefore,
a comprehensive evaluation of patients before
treatment, including biomarkers such as CA125
and IL-8, as well as clinical factors such as his-
tological grading, ascites, intravascular tumor
thrombus, and FIGO staging, can help accurate-
ly predict patient prognosis and develop per-
sonalized treatment plans.

At the end of the study, a Nomogram prediction
model was built based on the identified inde-
pendent prognostic factors, demonstrating hi-
gh accuracy and reliability in predicting patient
mortality. The Nomogram model reached an
AUC value of 0.756, demonstrating strong pre-
dictive ability. Previously, Lin et al. [34] con-
structed a Nomogram model based on two
immune-related genes, with an AUC of only
0.678 and 0.62 in predicting 3-year and 5-year
survival, respectively. Moreover, a Nomogram
model built by Sun et al. [35] based on the
SEER database showed an AUC of 0.752 in pre-
dicting patients’ 5-year survival, which is basi-
cally consistent with ours. This indicates that
our model is a valuable tool for risk assessment
and can provide effective guidance for predict-
ing OS in OC patients.

Am J Cancer Res 2024;14(10):4868-4879
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There are still some limitations to be noted in
this study. First, the small sample size may limit
the statistical significance and generalizability
of the findings. Second, this study was conduct-
ed in a single center, which may introduce
geographic and institution-specific treatment
biases, limiting the broader applicability of the
results compared to multicenter studies. Third,
due to the retrospective analysis design, the
integrity and accuracy of data could be compro-
mised, and potential confounding factors can-
not be completely controlled. Finally, the follow-
up was relatively short and did not allow for
a comprehensive assessment of long-term
survival and prognosis. To address these limi-
tations, future research should consider ex-
panding the sample size, conducting multi-cen-
ter research, and extending the follow-up time
to provide more comprehensive and reliable
clinical guidance. Meanwhile, confounding fac-
tors should be controlled and adjusted as much
as possible, and a prospective study design
should be adopted to further validate and
expand the results of this study.

Conclusion

In conclusion, TMs combined with ILs have im-
portant application value in assessing thera-
peutic efficacy and prognosis of OC. Dynamic
monitoring of markers such as CA125, IL-6,
and IL-8 can provide an important reference for
the adjustment of clinical treatment schemes,
and their joint detection can enhance diagnos-
tic accuracy and improve the reliability of prog-
nosis evaluation.
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