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Abstract: Clinical data of 1,780 patients with epithelial ovarian carcinoma (EOC) in the Surveillance, Epidemiology 
and End Results (SEER) database were retrospectively analyzed. A random survival forest model and a nomogram 
model were built based on the prognostic factors. The clinical data of 140 patients with EOC treated in Liuzhou 
Worker’s Hospital were collected for the validation of the prognostic model. Age (≥75 years), histology grade (poor 
differentiation or undifferentiation), histologic types (clear cell carcinoma or carcinosarcoma), T stage (T2 or T3), M 
stage (M1), surgical conditions, and chemotherapy situation (without chemotherapy) were identified as indepen-
dent risk factors. Based on these factors, a random forest survival prediction model was established. In the training 
set, the area under the curve (AUC) for the random forest survival prediction model in predicting 1-, 3- and 5-year 
survival were 0.848, 0.859 and 0.890, respectively. In the test set, the AUCs for 1-, 3- and 5-year survival were 
0.992, 0.795 and 0.883, respectively. A nomogram prediction model was also established. In the training set, the 
AUCs for the nomogram prediction model for 1-, 3- and 5-year survival were 0.789, 0.803 and 0.838, respectively. 
In the test set, the AUCs for 1-, 3- and 5-year survival were 0.926, 0.748 and 0.836, respectively. The results indi-
cated that the random forest survival model established in this study holds significant clinical value. Physicians can 
develop personalized follow-up strategies or treatment regimens for patients based on the predicted survival risk, 
potentially improving long-term outcomes.
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Introduction

Ovarian carcinoma (OC) is one of the deadliest 
gynecologic malignancies [1], with epithelial 
ovarian carcinoma (EOC) being the most com-
mon subtype. EOC originates from the epitheli-
um of the endometrium, ovary, or fallopian 
tube, and is characterized by an insidious onset 
and rapid progression. According to statistics, 
about 75% of patients are diagnosed at an 
advanced stage, with a five-year survival rate of 
only 29% [2]. The origin and pathogenesis of 
EOC remain unclear. Survival rates have shown 
little improvement over the past 5 to 30 years 
[3], making EOC one of the most challenging 
carcinomas. Although patients are highly sensi-
tive to cisplatin in the early stage of therapy, 
multidrug resistance often develops in the later 
stage, leading to recurrence, metastasis, and 
even death in most patients, which seriously 

threatening the health and survival of patients 
[4, 5]. Therefore, tailoring treatment plans to 
individual patient’s condition is crucial for 
improving their prognosis. An accurate prog-
nostic model for EOC is vital for both clinicians 
and patients. Although previous studies have 
developed nomogram-based prediction models 
for EOC, their predictive efficiency and discrimi-
nation are insufficient [6].

Machine learning algorithms, such as random 
forests, have shown significant promise in vari-
ous medical applications, including disease 
diagnosis, patient prognosis prediction, and 
drug discovery. The random survival forest 
model is particularly powerful for survival analy-
sis, as it can handle complex, high-dimensional 
data sets and mitigate overfitting. Applying 
machine learning in EOC prognostic analysis 
represents an innovative approach that could 
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potentially improve patient outcomes and opti-
mize disease management [7].

Our study, based on the Surveillance, Epide- 
miology and End Results (SEER) database, 
funded by the National Carcinoma Institute 
(NCI) [8], aims to identify independent prognos-
tic factors for EOC, develop a prognostic model, 
and externally validate this model using clini-
cally collected data. This model is designed  
to assist clinicians in better understanding 
patient therapy and formulating more appropri-
ate treatment plans.

Materials and methods

Participants

Patient data eligible for inclusion in this study 
were collected from the SEER database, which 
covers the clinical data of 18 cancer registries, 
representing 28% of the U.S. population. This 
database is characterized by large sample size 
and relatively complete follow-up information 
[9]. The data were collected using SEER*Stat 
8.4.1, forming the training set. An additional 
140 EOC patients, hospitalized at Liuzhou 
Worker’s Hospital from December 2006 to 
December 2018, were selected as the test set. 
Our study was reviewed and approved by the 
Medical Ethics Committee of Liuzhou Worker’s 
Hospital.

Inclusion and exclusion criteria

All 69,942 OC patients in the SEER database 
were collected. Inclusion criteria for training-

seventh edition of AJCC TNM staging, tumor 
size, surgery, and radiotherapy and chemother-
apy; (3) Patients with incomplete follow-up 
time, cause of death from other conditions, or 
unknown death status. Finally, a total of 1,780 
cases met the above criteria for the training 
set.

Inclusion criteria for the test-set: (1) Patients 
diagnosed with EOC at Liuzhou Worker’s Hos- 
pital; (2) Patients with complete data on age, 
race, marital status, histological grading, tumor 
size, TNM staging of EOC, surgery and chemo-
therapy; (3) Patients with complete follow-up 
information and those who died exclusively 
from ovarian carcinoma. Exclusion criteria for 
test-set: (1) Patients with non-EOC; (2) Patients 
with incomplete data on age, race, marital sta-
tus, histological grading, TNM staging of EOC, 
tumor size, surgery and chemotherapy; (3) 
Patients who died of other causes or lost to 
follow-up from December 2006 to December 
2018. Finally, a total of 140 cases met the 
above criteria. The case selection processes 
are shown in Figure 1.

Sample size estimation: The sample size was 
calculated according to the principle of events 
per variable (EPV), where the formula is: sam-
ple size = number of variables × 10/incidence. 
In this study, the number of variables in this 
study was 8, and the estimated five-year  
mortality rate was 70%. Thus, the required 
sample size was calculated as: = 8 * 10/0.7 = 
114. The inclusion of 140 patients in this study 
as an external validation set met the minimum 
requirements for statistical analysis.

Figure 1. Sample screening process. EOC: Epithelial ovarian carcinoma; 
SEER: Surveillance, Epidemiology, and End Results.

set: (1) Patients with EOC 
coded as OVA-C56.9 accord-
ing to ICD-O-3; (2) Patients 
with complete data, including 
age at diagnosis, race, mari- 
tal status, histological grad-
ing, tumor size, 7th edition 
American Joint Committee on 
carcinoma (AJCC) TNM stag-
ing, surgery, radiotherapy and 
chemotherapy; (3) Patients 
with complete follow-up in- 
formation who died exclusive-
ly from ovarian carcinoma. 
Exclusion criteria for training-
set: (1) Patients with non-EOC; 
(2) Patients with incomplete 
data on age, race, marital sta-
tus, histological grading, the 
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Clinical case characteristics

The clinical data collected included age, race, 
marriage, degree of differentiation, histological 
type, TNM staging, tumor size, surgery, radio-
therapy and chemotherapy. Age was catego-
rized into three groups: ≤54 years, 55 to 74 
years, and ≥75 years, optimal cutoff points for 
age and tumor size were analyzed using X-tile. 
Racial groups, as defined by the SEER data-
base, included American Indian, Asian, and 
Pacific Islander. According to the 2014 World 
Health Organization classification of tumors  
of female reproductive organs, patients were 
classified into the following histological types: 
serous carcinoma, mucinous carcinoma, endo-
metrioid carcinoma, clear cell carcinoma, carci-
nosarcoma, and Brenner tumor.

Statistics process

Descriptive statistics were used to summarize 
the collected data on EOC patients. Univariate 
analysis was performed using Log-rank χ2 test 
in SPSS 26.0. Variables with statistical signifi-
cance in univariate analysis (P<0.05) were 
included in multivariate Cox regression analy-
sis, and the Kaplan-Meier survival curves were 
plotted using SPSS 26.0. Independent prog-
nostic factors identified by Cox multivariate 

bration. A flow chart of this study is shown in 
Figure 2.

Results

Epidemiological features

A total of 1780 EOC patients were included in 
the training set. Among the samples, 40.28% 
had an age of ≤54 years and 43.48% were 
between 55 and 74. The majority of patients 
were White (80.06%), and most were married 
(57.75%). The undifferentiated and poorly dif-
ferentiated tumors accounted for 28.76% and 
33.93%, respectively. The most common histo-
logical types were serous carcinoma (38.67%) 
and endometrioid carcinoma (33.9%). The 
majority of patients had a tumor size of <1.5 
cm. In terms of T stage, 46.12% were classified 
as T1, 15.79% as T2, and 38.09% as T3; In N 
and M stages, the majority of patients were N0 
(81.91%) and M0 (89.66%). Over 99% of the 
patients underwent surgery, while 77.36% 
received chemotherapy. However, 98.31% of 
the patients did not receive radiotherapy. See 
Table 1 for details.

Univariate analysis of prognosis

Univariate analysis using the Log-rank χ2 test 
indicated that age, race, marital status, histo-

Figure 2. Research flow chart. EOC: Epithelial ovarian carcinoma; ROC: Re-
ceiver operating characteristic; AUC: area under ROC curve; SEER: Surveil-
lance, Epidemiology, and End Results.

regression analysis were inte-
grated, and the “rfsrc” func-
tion of the “randomForest-
SRC” package in R-4.2.3 was 
used to build a random forest 
prediction model. In addition, 
a nomogram prediction mo- 
del was developed using the 
“rms” package. The clinical 
data collected from hospital 
were used as the test set  
for external validation of the 
model. The area under the 
receiver operating character-
istic (ROC) curve (AUC) was 
used to evaluate the discrimi-
nation of the model. An AUC 
value closer to 1 indicates 
higher discrimination and bet-
ter prediction performance. 
The Delong test was used to 
compare two AUC values. 
Calibration curves were used 
to evaluate the model’s cali-
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Table 1. Cox univariate and multivariate analyses of factors affecting patients’ survival

Characteristics n (%) Survival time (months)
Log-rank χ2 test COX analysis

HR (95% CI) P HR (95% CI) P
Age <0.001**
    ≤54 717 (40.28) 96.432 (93.525-99.338) 1 (Reference value) 1 (Reference value)
    55-74 774 (43.48) 83.719 (80.564-86.875) 1.705 (1.417-2.051) <0.001** 1.157 (0.955-1.401) 0.127
    ≥75 289 (16.24) 63.192 (57.820-68.564) 3.176 (2.572-3.921) <0.001** 1.592 (1.262-2.009) <0.001**
Race 0.001**
    White 1425 (80.06) 84.995 (82.679-87.311) 1 (Reference value) 1 (Reference value)
    Black 95 (5.34) 73.946 (64.410-83.482) 1.414 (1.040-1.924) 0.027* 1.089 (0.790-1.500) 0.688
    Other 260 (14.61) 92.831 (87.635-98.026) 0.718 (0.561-0.918) 0.008** 1.057 (0.816-1.396) 0.744
Marital status <0.001**
    Unmarried 409 (22.98) 88.930 (84.862-92.997) 1 (Reference value) 1 (Reference value)
    Married 1028 (57.75) 87.104 (84.423-89.784) 1.137 (0.930-1.389) 0.210 0.840 (0.683-1.032) 0.124
    Divorced or widowed 343 (19.27) 75.539 (70.502-80.576) 1.675 (1.329-2.112) <0.001** 1.092 (0.855-1.396) 0.494
Grade of histology <0.001**
    Well differentiated: grade I 296 (16.63) 113.983 (111.560-116.407) 1 (Reference value) 1 (Reference value)
    Moderate differentiation: grade II 368 (20.67) 103.351 (99.804-106.897) 3.334 (1.927-5.765) <0.001** 2.256 (1.280-3.975) 0.002**
    Poor differentiation: grade III 604 (33.93) 73.288 (69.653-76.923) 12.248 (7.408-20.248) <0.001** 4.055 (2.341-7.023) <0.001**
    Undifferentiated: grade IV 512 (28.76) 71.318 (67.238-75.399) 12.862 (7.764-21.309) <0.001** 3.946 (2.253-6.910) <0.001**
Histologic Types <0.001**
    Serous carcinoma 688 (38.67) 66.953 (63.643-70.264) 1 (Reference value) 1 (Reference value)
    Mucinous carcinoma 61 (3.43) 110.711 (103.712-117.710) 0.100 (0.041-0.242) <0.001** 0.957 (0.378-2.423) 0.773
    Endometrioid carcinoma 603 (33.9) 107.660 (105.224-110.095) 0.159 (0.124-0.203) <0.001** 0.816 (0.608-1.095) 0.174
    Clear cell carcinoma 345 (19.39) 90.650 (86.017-95.282) 0.436 (0.351-0.541) <0.001** 1.430 (1.106-1.850) 0.009**
    carcinosarcoma 82 (4.61) 46.440 (36.660-56.221) 1.704 (1.294-2.243) <0.001** 1.883 (1.402-2.529) <0.001**
    Brenner 1 (0.0006) 43.000 (43.000-43.000) 2.013 (0.283-14.339) 0.485 2.555 (0.347-18.792) 0.454
Tumour size (cm) <0.001**
    ≤0.77 673 (37.81) 80.935 (77.512-84.358) 1 (Reference value) 1 (Reference value)
    0.78-1.5 768 (43.15) 85.869 (82.727-89.011) 0.839 (0.712-0.990) 0.038* 0.833 (0.703-0.987) 0.033*
    ≥1.51 339 (19.04) 94.221 (89.689-98.752) 0.568 (0.447-0.722) <0.001** 0.698 (0.541-0.900) 0.007**
T stage <0.001**
    T1 821 (46.12) 110.703 (108.927-112.478) 1 (Reference value) 1 (Reference value)
    T2 281 (15.79) 85.618 (80.272-90.964) 4.578 (3.404-6.156) <0.001** 3.598 (2.604-4.971) <0.001**
    T3 678 (38.09) 55.947 (52.735-59.160) 11.682 (9.182-14.864) <0.001** 4.970 (3.231-7.552) <0.001**
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N stage
    N0 1458 (81.91) 91.379 (89.193-93.566) 1 (Reference value) 1 (Reference value)
    N1 322 (18.09) 59.399 (54.666-64.132) 2.790 (2.366-3.289) <0.001** 1.158 (0.968-1.386) 0.063
M stage
    M0 1596 (89.66) 89.977 (87.881-92.074) 1 (Reference value) 1 (Reference value)
    M1 184 (10.34) 47.452 (41.323-53.581) 3.649 (3.020-4.410) <0.001** 1.406 (1.154-1.715) <0.001**
Surgical conditions <0.001**
    No surgery 11 (0.62) 11.364 (2.653-20.074) 1 (Reference value) 1 (Reference value)
    Ovariectomy + hysterectomy 783 (43.99) 100.554 (97.997-103.111) 0.038 (0.02-0.07) <0.001** 0.116 (0.061-0.223) <0.001**
    Oophorectomy only 200 (11.23) 98.198 (92.865-103.530) 0.044 (0.022-0.085) <0.001** 0.115 (0.058-0.230) <0.001**
    Cytoreductive, cytoreductive surgery 769 (43.20) 69.090 (65.804-72.377) 0.129 (0.071-0.237) <0.001** 0.144 (0.077-0.272) <0.001**
    Pelvic exenteration 17 (0.95) 41.750 (24.547-58.953) 0.257 (0.116-0.569) 0.001** 0.187 (0.081-0.430) <0.001**
Chemotherapy <0.001**
    Early absence of chemotherapy 335 (18.82) 108.633 (105.327-111.938) 1 (Reference value) 1 (Reference value)
    Advanced stage without chemotherapy 68 (3.82) 39.248 (29.320-49.176) 16.448 (10.737-25.197) <0.001** 0.755 (0.388-1.469) 0.408
    Early Chemotherapy 767 (0.43) 102.384 (99.896-104.873) 1.810 (1.251-2.620) 0.002** 0.779 (0.529-1.149) 0.208
    Late Chemotherapy 610 (34.27) 57.749 (54.390-61.108) 9.737 (6.890-13.758) <0.001** 0.382 (0.205-0.710) 0.002**
Situation of radiotherapy
    No radiotherapy 1750 (98.31) 85.373 (83.277-87.469) 1 (Reference value)
    Radiation therapy 30 (1.69) 90.514 (78.179-102.850) 0.609 (0.289-1.282) 0.191
*P<0.05, **P<0.01.
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logical grading, histological type, tumor size, 
TNM staging, surgery, and chemotherapy were 
significantly associated with the survival of EOC 
patients (all P<0.05), as shown in Table 1 and 
Figure 3. Patients aged ≤54 years had better 
outcomes compared to older age groups. 
Patients from races other than White or Black 
had better outcomes. Married patients had 
better outcomes than those with other marital 
statuses. Patients with higher histological 
grades had better outcomes than those with 
lower grades. Mucinous carcinoma patients 
had better outcomes than those with other his-
tological types. Patients with tumor size ≥1.51 
cm had better outcomes than those with small-
er tumors. Patients with T1 stage had better 
outcomes than those with T2 or T3 stages. 
Patients with N0 and M0 stages had better out-
comes than those with other N or M stage clas-
sifications. Patients who underwent surgery 

had better outcomes than those who did not. 
Additionally, patients with advanced carcinoma 
treated with chemotherapy had better out-
comes than those who did not receive chemo-
therapy. All of these results were statistically 
significant (P<0.01) (see Table 1).

Multivariate analysis of prognosis

Multivariate Cox regression analysis identifi- 
ed several independent risk factors for poor 
prognosis, including age ≥75 years, moderate 
differentiation (grade II), poor differentiation 
(grade III), undifferentiated carcinoma (grade 
IV), clear cell carcinoma, carcinosarcoma, T2 
and T3 stages, and M1 stage (all P<0.001). In 
contrast, independent protective factors in- 
cluded tumor sizes of 0.78-1.5 cm and ≥1.51 
cm, oophorectomy with hysterectomy, simple 
oophorectomy, cytoreductive surgery, pelvic 

Figure 3. K-M survival curves for patients stratified by independent prognostic factors. A: Age; B: Race; C: Marital 
status; D: Histological type; E: Histological grading; F: T stage; G: N stage; H: M stage; I: Tumor size; J: Surgical situ-
ations; K: Chemotherapy.
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exenteration, and late chemotherapy (all P< 
0.01). See Table 1.

Model construction and validation

Eight independent prognostic factors (Age, his-
tological grade, histological type, T stage, N 
stage, M stage, tumor size, chemotherapy) 
from Cox multivariate regression analysis were 
integrated, and the random forest prediction 
model was developed. The VIMP diagram, illus-
trating the relationship between out-of-bag 
data error rate and the number of survival 
trees, revealed that the forest stabilized when 
the number of survival trees reached 400 
(Figure 4A). The variable importance map 
emphasized that the T stage was the most influ-
ential factor affecting survival (Figure 4B).

The AUCs for the constructed random forest 
prediction model for 1-, 3-, and 5-year survival 
in the training set were 0.848, 0.859 and 
0.890, respectively; and the AUCs in the test 
set were 0.992, 0.795 and 0.883, respectively. 
The AUCs were all greater than 0.7, confirming 
that the prediction model had good discrimina-
tion (Figure 5). There was no significant differ-
ence in the AUCs between the training set and 
the validation set (all P>0.05). Additionally, the 
calibration curves of 1-, 3- and 5-year survival 
displayed a good agreement between the mod-
el’s predictions and actual observations (Figure 
6).

To compare the performance of the random for-
est prediction model with other prediction mod-
els, a nomogram prediction model was also 
constructed (Figure 7). In the training set, the 
AUCs for the nomogram in predicting 1-, 3- and 
5-year survival were 0.789, 0.803 and 0.838, 
respectively (Figure 8A). In the test set, the 
AUCs were 0.926, 0.748 and 0.836, respec-
tively (Figure 8B). The calibration curves for 1-, 
3- and 5-year survival displayed a good agree-
ment between the model’s predictions and 
actual observations (Figure 9). Delong test 
showed that there was no significant difference 
in the AUC values between the random forest 
prediction model and the nomogram prediction 
model (P>0.05).

Discussion

Epithelial ovarian carcinoma (EOC) is one of the 
deadliest gynecologic carcinomas worldwide. 
The advanced stage at diagnosis is a major 
contributor to its high mortality rate. The 5-year 
relative survival rate for patients with advanced 
ovarian carcinoma is 29%, compared to 92% 
for those diagnosed at an early stage; and due 
to the absence of early symptoms, approxi-
mately 75% of patients are diagnosed at an 
advanced stage [10]. Survival outcomes for 
EOC largely depend on early diagnosis and 
access to appropriate surgical and systemic 
therapy [11]. Identifying the optimal treatment 
strategy for each patient is crucial [12]. To pre-

Figure 4. Analysis of model performance and variable importance in survival tree models. A: The relationship be-
tween out-of-pocket data error rate and the number of survival trees; B: Significance of variables (VIMP) plot.
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dict the patient outcome, clinicians must devise 
tailored treatment plans, especially for those in 
later stages. Although previous studies have 
developed nomogram prediction models for 
EOC outcomes, the prediction efficiency of 
these models remain suboptimal [13, 14]. 
Based on the large public carcinoma database 
established by the National Carcinoma Ins- 
titute, this study analyzed patient data on EOC, 
identified independent prognostic factors, and 
developed a prognostic model with improved 
prediction efficiency. After external validation, 
the model demonstrated high AUC, sensitivity, 
and specificity.

Cox multivariate regression analysis based  
on clinical data from the SEER database identi-
fied several independent risk factors for poor 
prognosis in EOC, including age ≥75 years, 
moderate differentiation (grade II), poor differ-
entiation (grade III), undifferentiated carcinoma 
(grade IV), clear cell carcinoma, carcinosarco-
ma, T2 and T3 stages, and M1 stage. Previous 
studies have also highlighted advanced age as 
an independent risk factor, with patients aged 
>73 years having the worst outcomes, consis-
tent with our findings [15]. Regarding histologi-
cal grading, poorer differentiation correlates 
with worse prognosis. In the histological classi-

Figure 5. ROC curves for random survival forest-based model in predicting 1-, 3-, and 5-year survival. A: Training 
set; B: Test set.

Figure 6. Calibration curves for random survival forest prediction model for 1-, 3-, and 5-year survival. A: Training 
set; B: Test set.
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fication of ovarian epithelial carcinoma, clear 
cell carcinoma and carcinosarcoma are associ-
ated with poor prognoses, consistent with find-
ings from Peres et al. [16]. In TNM staging, the 
hazard ratio (HR) for T2 and T3 stages were 
3.906 and 7.763, respectively, with 95% CIs of 
2.843-5.366 and 5.786-10.415, respectively 
(both P<0.001). The M1 stage was also identi-
fied as an independent risk factor, aligning with 
prior research that indicates poor outcomes for 
ovarian carcinoma with distant metastasis [17].

Tumor size (≥0.78 cm), oophorectomy com-
bined with hysterectomy, oophorectomy only, 
cytoreductive surgery, pelvic exenteration, and 
late chemotherapy were identified as indepen-
dent protective factors. Although tumor size 
has a limited effect on the probability of metas-
tasis, even small tumors can metastasize. 
Moreover, small tumors may lead some patients 
to forgo chemotherapy [18]. Our study found 
that patients who underwent any form of sur-
gery had better outcomes than those who did 
not, which aligns with existing biological knowl-
edge. Surgical treatment for recurrent ovarian 
carcinoma has been shown to improve survival, 
especially in the best surgical candidates, as it 
can reduce the tumor to the maximum extent 
possible [19]. The hazard ratio for chemothera-
py was 0.382 (95% CI: 0.205-0.710), confirm-

aggressive form. Despite surgery combined 
with chemotherapy being the standard treat-
ment, approximately 66% of EOC patients  
are diagnosed at an advanced stage, and with-
in 16 months, half of them will experience a 
relapse [21]. Treatment options for EOC 
patients vary significantly, making it crucial  
for clinicians to have a reliable prediction mo- 
del to better understand prognostic factors  
and potential outcomes. The random forest 
algorithm, a popular ensemble machine learn-
ing tool, has gained recognition for its effec- 
tiveness in clinical decision support and pro- 
gnostic prediction tasks [22-24]. Random for-
est is particularly well-suited for these tasks 
due to its high accuracy, ability to handle  
nonlinear data, and low tendency to overfit  
[25-27]. In our study, we established a ran- 
dom forest-based predictive model, which 
enhances prediction accuracy and stability by 
constructing multiple decision trees. This 
model has high predictive value, providing clini-
cians with more accurate predictions to inform 
clinical decision-making.

However, there are some limitations to our 
study: (1) The data available in large public  
carcinoma databases are limited, meaning  
several potentially impactful clinical factors 
were not included in the model; (2) The test  

Figure 7. Nomogram prediction model.

ing that patients with advan- 
ced carcinoma who received 
chemotherapy had a better 
prognosis compared to those 
who did not. Li et al. [20] also 
emphasized that surgery com-
bined with chemotherapy in 
patients with advanced ovari-
an carcinoma reduces sur-
gery duration, intraoperative 
bleeding, and ascites. There- 
fore, surgery is recommend- 
ed for patients with indica-
tions for therapy and no con-
traindications, and adjuvant 
chemotherapy is recommend-
ed when necessary.

Ovarian carcinoma is the se- 
cond most common cause  
of gynecologic cancer-related 
deaths worldwide, with 90% 
of cases being epithelial ovar-
ian carcinoma (EOC), the most 
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set, which consists of patient data from 1975 
to 2019, is retrospective and may introduce 
significant bias compared to randomized clini-
cal trials. Additionally, the retrospective nature 
of the test set limits the model’s prospec- 
tive predictive capabilities; (3) Although the 
training set from the SEER database was large, 
the smaller sample size of the test set may 
have introduced errors in model performance 
testing; and (4) While the predictive perfor-
mance of the model surpasses that of no- 
mograms in other studies, its complexity 
requires clinicians to have a basic understand-
ing of programming, which limits its practical 
accessibility.

Conclusion

In summary, our study identified independent 
prognostic factors for EOC using the SEER data-
base and developed a prognostic prediction 
model.

This model provides valuable insights into 
patient prognosis and offers data-driven sup-
port to clinicians for making informed decisions 
regarding subsequent treatment options.
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