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Nomograms for Predicting Overall Survival and Cancer-
Specific Survival of Small Cell Carcinoma of Ovary  

Patients: A Retrospective Cohort Study
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Abstract

Background: This study aimed to develop functional nomograms to 
predict overall survival (OS) and cancer-specific survival (CSS) of 
small cell carcinoma of ovary (SCCO).

Methods: SSCO case data were recruited retrospectively from the 
Surveillance, Epidemiology, and End Results (SEER) database. 
Nomograms were constructed to predict the probabilities of OS and 
CSS in SCCO patients based on independent predictors. The predic-
tive performance of nomogram was evaluated with the concordance 
index (C-index), area under the curve (AUC), calibration curves, and 
decision curve analysis (DCA).

Results: The independent risk factors affecting the prognosis of 
SCCO patients were older age, lower income, surgery, chemother-
apy, radiation, advanced International Federation of Gynecology 
and Obstetrics (FIGO) stage, and number of primary tumors. The 
C-index for the OS nomogram was 0.78 (95% confidence interval 
(CI): 0.75 - 0.82), and AUCs for 1-, 3-, and 5-year OS were 0.861, 
0.807, and 0.821, respectively. The C-index for the CSS nomogram 
was 0.79 (95% CI: 0.76 - 0.83), and AUCs for 1-, 3-, and 5-year OS 
were 0.873, 0.841, and 0.864, respectively. The calibration curves 
indicated reasonable agreement between the observed and predict-
ed probabilities of the OS and CSS nomograms, which indicated a 
good degree of confidence. According to the C-index, ROC, and 
DCA, the prognostic nomograms of OS and CSS showed better pre-
diction accuracy and clinical application value for SCCO than the 
FIGO staging system.

Conclusions: We constructed original nomograms that provided use-
ful prediction of OS and CSS for patients with SCCO. These models 
could facilitate the postoperative personalized assessment and the 
identification of treatment strategy.

Keywords: Small cell carcinoma of ovary; SEER; Overall survival; 
Cancer-specific survival; Nomogram

Introduction

Small cell carcinoma of ovary (SCCO) is an extremely rare 
and highly aggressive malignant tumor, accounting for less 
than 1% of ovarian cancers [1]. SCCO can be divided into two 
subtypes: SCCO hypercalcemic type (SCCOHT) and SCCO 
pulmonary type (SCCOPT) [1]. The former is more commonly 
observed in young premenopausal women and is frequently 
associated with hypercalcemia [2]. The latter is even rarer 
and is primarily observed in postmenopausal women [3]. The 
prognosis is typically unfavorable [4], with less than a 40% 
cure rate even in the early stages of diseases [1]. There is no in-
ternational consensus on medical therapy and surveillance, al-
though various treatment approaches have been proposed [5].

Given the dearth of clinical data on this rare malignancy, 
the diagnosis, genetic counselling, epidemiology, and thera-
peutic strategies for SCCO remain controversial and warrant 
further investigation [6-8]. To date, fewer than 500 cases of 
SCCOHT have been reported in the literature [6], and most 
reports in the literature are based on single cases or clinico-
pathological analysis [9-11], and its rarity creates challenges in 
the identification and management of affected patients. Hence, 
it is crucial to identify the clinical features that are associated 
with a poorer outcome in SCCO. However, there is no consen-
sus on the understanding of prognostic factors for SCCO and 
there is a lack of evaluated prognostic models.

The International Federation of Gynecology and Obstet-
rics (FIGO) staging system is a commonly used staging system 
for SCCO: the higher the stage, the lower the rate of survival. 
However, the FIGO staging system only takes into account the 
anatomical characteristics of the tumor and does not account for 
other factors of prognostic values regarding histological grading, 
age, ethnicity, and treatment. Thus, there are limitations in pre-
dicting the prognosis of SCCO by FIGO staging system alone.

As a simple and reliable statistical visual tool, the nomo-
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gram has been widely used in recent years to predict the prog-
nosis and survival of some cancers [12-14]. Given the rarity of 
SCCO as well as its extremely poor prognosis, a large popula-
tion-based study is essential [1-4]. The Surveillance, Epidemiol-
ogy, and End Results (SEER) program, a large population-based 
public dataset, collects data on cancer incidence, treatment, and 
survival for approximately 30% of the US population, and ben-
efits from extensive quality review [15]. In this study, all SCCO 
cases with clinicopathological and survival information were 
collected from 17 registries for the period 2000 - 2020 of the 
SEER program to establish intuitive and comprehensive nomo-
grams for predicting survival in SCCO patients.

Materials and Methods

Data source and study population

We used data from the SEER database of 17 registries for the 
period 2000 - 2020. The SEER database collects data on cancer 
incidence, treatment, and survival for approximately 30% of the 
US population, and benefits from extensive quality review [15]. 
Ovarian cancer in the SEER database was identified via the site-
specific International Classification of Oncological Diseases 
3 (ICD-O-3) code C56.9 from 2000 to 2020. The diagnosis of 
SCCO was determined using the ICD-O-3 codes 8041-8045/3. 
Exclusion criteria were: 1) patients diagnosed only through au-
topsy or death certificate (n = 2); 2) unknown survival period or 
cause of death (n = 5); 3) the tumor was not primary (n = 28). A 
total of 236 SCCO patients were included in this study.

The study was approved by the Medical Ethics Commit-
tee of the First People’s Hospital of Lanzhou City (IRB no: 
2024A-20). The study was conducted in compliance with 
the ethical standards of the responsible institution on human 
subjects as well as with the Helsinki Declaration. This study 
utilized publicly available data from the SEER database, and 
therefore informed consent was not required.

Definition of variables

Demographic information, clinical characteristics, and follow-
up of survival of patients were extracted from the SEER da-
tabase, including patient ID, age at diagnosis, marital status, 
median household income, race, year of diagnosis, tumor size, 
laterality, grade, FIGO stage, serum carbohydrate antigen 125 
(CA125), lymph node status (LNS), sequence number, treat-
ment (surgery status, chemotherapy, and radiotherapy), surviv-
al months, vital status, and cause-specific death. The outcome 
of the current study was overall survival (OS) and cancer-
specific survival (CSS). OS was defined as the time interval 
between diagnosis and death from any cause. CSS was defined 
as the duration between diagnosis and death caused by SCCO.

Appropriate cutoff values for the variable age at diagno-
sis, year of diagnosis, and tumor size were assessed using the 
X-tile software. The variable age at diagnosis was then cat-
egorized into three groups: ≤ 45, 46 - 72, and ≥ 73 years. The 
variable year of diagnosis was divided into three groups: 2000 
- 2002, 2003 - 2015, and 2016 - 2020, while tumor size was 
classified into ≤ 92, 93 - 141, and ≥ 142 mm groups (Fig. 1). 
Marital status was classified into four categories: single, mar-

Figure 1. Optimal cutoff values for age, year of diagnosis, and tumor size using X-tile software analysis. (a, b) The optimal cutoff 
values of the variable age were 45 and 72 years. (c, d) The optimal cutoff values of the variable year of diagnosis were 2002 and 
2015. (e, f) The optimal cutoff values of tumor size were 92 and 141 mm.
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ried, divorced, separated, or widowed (DSW), and unknown. 
Median household income was classified into three categories: 
< $55,000, $55,000 - $69,999, and ≥ $70,000. Race was clas-
sified into six categories: non-Hispanic Black, non-Hispanic 
White, non-Hispanic Asian/Pacific Islander, non-Hispanic 
American Indian/Alaska Native, Hispanic, and non-Hispanic 
unknown race. Clinical characteristics were as follows: grade 
(I/II, III/IV, or unknown), FIGO stage (I, II, III, IV, or un-
known), CA125 (negative, positive, or unknown), LNS (nega-
tive, positive, or unknown), and the number of primary tumors 
(one primary only versus first of two or more primaries). In 
alignment with SEER’s data structure, treatment variables 
were categorized as surgery status (yes vs. no), chemotherapy 
(yes vs. no/unknown), and radiotherapy (yes vs. no/unknown).

Statistical analysis

Categorical data were shown as frequencies and percentages. 
A univariate Cox proportional hazards model was applied to 
explore the relationship between various demographic and 
clinical characteristics and the survival of patients. To identify 
independent predictors of OS and CSS, we further performed 
multivariate Cox regression analyses. Hazard ratios (HRs) 
and 95% confidence intervals (CIs) were calculated. The in-
dependent risk factors, identified by the multivariate analysis, 
were selected to construct nomograms for the prediction of the 
likelihood of OS and CSS.

We used the bootstrap validation method to estimate the 
discrimination capacity of the nomogram, which is presented 
by the concordance index (C-index) [16]. The larger the C-
index, the more accurate the prognostic prediction was.

The calibration of nomograms for 1-, 3-, and 5-year OS and 
CSS were assessed by comparing predicted survival with ob-
served survival. Receiver operating characteristic (ROC) curves 
were used to evaluate the predicting ability of OS and CSS nomo-
grams by measuring the area under the ROC curve (AUC). Eval-
uation of the predictive power of the nomogram over time was 
conducted by applying ROC curves for 1-, 3-, and 5-year survival 
probability. The closer the AUC is to 1, the more accurate it is. To 
further evaluate the potential clinical benefit, the decision curve 
analysis (DCA) was used to assess the clinical decision utility and 
net benefit of the OS and CSS nomograms [17].

The data were analyzed and graphed using SPSS version 
26.0 and R software version 4.4.0. We downloaded the fol-
lowing R packages to build nomograms and calculate C-index, 
AUC, plot calibration, and DCA curve: “survival”, “rms”, 
“pROC”, “timeROC”, “survcomp”, and “ggDCA”. All statis-
tical analyses were set as two-sided, with P values < 0.05 set as 
the significance level.

Results

Patient characteristics

A total of 236 patients with SCCO in the SEER database were 
included in the study (Table 1). The mean follow-up period 

was 34 ± 54 months. Among them, 173 patients died, and 166 
died because of cancer-specific causes. The majority of pa-
tients were non-Hispanic White people (63.98%), below the 
age of 46 (61.44%), single (44.92%), had a median income of 
at least $70,000 (47.88%), and had FIGO III (33.05%). The 
SCCO laterality was right-sided and left-sided in 96 (40.68%) 
and 84 (35.59%), respectively. Most patients were treated sur-
gically (77.97%), with chemotherapy (76.69%), and without 
radiotherapy (89.41%). Baseline demographics and clinical 
features of the patients are shown in Table 1.

Risk factor analysis

Univariate Cox regression analysis showed that 10 variables, 
including age at diagnosis, marital status, median household 
income, laterality, tumor size, surgery status, chemotherapy 
status, radiation therapy, FIGO stage, and LNS were prognos-
tic risk factors for both OS and CSS in patients with SCCO 
(Table 2). Additionally, the number of primary tumors was a 
prognostic factor for CSS (Table 2).

Multivariate Cox regression analysis results indicated that, 
in general, older age (≥ 73 vs. ≤ 45, HR = 3.30), higher income 
($55,000 - 69,999/≥ $70,000 vs. < $55,000, HR = 0.46/0.65), 
surgery status (surgery vs. no surgery, HR = 0.43), chemother-
apy status (chemotherapy vs. no chemotherapy/unknown, HR 
= 0.33), and FIGO stage (II/III/IV vs. I, HR = 2.33/4.39/3.95) 
were determined as independent predictors associated with OS 
of SCCO (Table 3). Meanwhile older age (≥ 73 vs. ≤ 45, HR 
= 3.28), higher income ($55,000 - 69,999 vs. < $55,000, HR = 
0.52), surgery status (surgery vs. no surgery, HR = 0.44), chemo-
therapy status (chemotherapy vs. no chemotherapy/unknown, HR 
= 0.35), radiation therapy (radiation vs. no radiation/unknown, 
HR = 0.49), FIGO stage (II/III/IV vs. I, HR = 2.44/4.03/4.54), 
and number of primary tumors (one primary only vs. first of two 
or more primaries, HR = 3.79) were determined as independent 
predictors associated with CSS of SCCO (Table 3).

Nomograms for prediction of OS and CSS

Subsequently, we constructed nomograms for 1-, 3-, and 5-year 
OS and CSS that incorporated all significant prognostic factors 
identified through multivariate analysis (Fig. 2). The nomo-
grams showed that age, median household income, radiation 
therapy, surgery status, chemotherapy status, FIGO stage, 
and number of primary tumors were significant predictors of 
survival in patients with SCCO. Furthermore, we constructed 
nomograms of the predicted outcomes based exclusively on 
the FIGO staging system (Supplementary Material 1, wjon.
elmerpub.com).

Performance of nomograms

The C-indexes for the nomograms of OS and CSS were 0.78 
(95% CI: 0.75 - 0.82) and 0.79 (95% CI: 0.76 - 0.83), respec-
tively, both of which were greater than the nomograms based 

https://wjon.elmerpub.com
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Articles © The authors   |   Journal compilation © World J Oncol and Elmer Press Inc™   |   https://wjon.elmerpub.com320

Prognostic Nomograms for SCCO Patients World J Oncol. 2025;16(3):317-330

Table 1.  Characteristics of Small Cell Carcinoma of Ovary Patients

Characteristics Patients, N (%) Deaths, N (%) Cancer-specific deaths, N (%)
Total 236 173 166
Age (years)
    ≤ 45 145 (61.44) 94 (54.34) 90 (54.22)
    46 - 72 63 (26.69) 52 (30.06) 50 (30.12)
    ≥ 73 28 (11.86) 27 (15.61) 26 (15.66)
Marital status at diagnosis
    Single 106 (44.92) 69 (39.88) 65 (39.16)
    Married 88 (37.29) 69 (39.88) 66 (39.76)
    DSW 34 (14.41) 30 (17.34) 30 (18.07)
    Unknown 8 (3.39) 5 (2.89) 5 (3.01)
Median household income ($)
    < 55,000 42 (17.80) 39 (22.54) 38 (22.89)
    55,000 - 69,999 81 (34.32) 56 (32.37) 55 (33.13)
    ≥ 70,000 113 (47.88) 78 (45.09) 73 (43.98)
Race
    Non-Hispanic Black 16 (6.78) 13 (7.51) 11 (6.63)
    Non-Hispanic White 151 (63.98) 110 (63.58) 105 (63.25)
    Non-Hispanic Asian/Pacific Islander 23 (9.75) 15 (8.67) 15 (9.04)
    Non-Hispanic American Indian/Alaska Native 4 (1.69) 2 (1.16) 2 (1.2)
    Hispanic 41 (17.37) 33 (19.08) 33 (19.88)
    Non-Hispanic unknown race 1 (0.42) 0 (0) 0 (0)
Year of diagnosis
    2000 - 2002 33 (13.98) 26 (15.03) 21 (12.65)
    2003 - 2015 140 (59.32) 107 (61.85) 107 (64.46)
    2016 - 2020 63 (26.69) 40 (23.12) 38 (22.89)
Laterality
    Bilateral 30 (12.71) 27 (15.61) 26 (15.66)
    Right 96 (40.68) 64 (36.99) 62 (37.35)
    Left 84 (35.59) 56 (32.37) 54 (32.53)
    Paired site, but no information concerning laterality 23 (9.75) 23 (13.29) 21 (12.65)
    Only one side - side unspecified 3 (1.27) 3 (1.73) 3 (1.81)
Tumor size (mm)
    ≤ 92 37 (15.68) 29 (16.76) 29 (17.47)
    93 - 141 41 (17.37) 33 (19.08) 33 (19.88)
    ≥ 142 79 (33.47) 44 (25.43) 43 (25.90)
    Unknown 79 (33.47) 67 (38.73) 61 (36.75)
Surgery status
    No surgery 52 (22.03) 51 (29.48) 47 (28.31)
    Surgery 184 (77.97) 122 (70.52) 119 (71.69)
Chemotherapy status
    No chemotherapy/unknown 55 (23.31) 48 (27.75) 46 (27.71)
    Chemotherapy 181 (76.69) 125 (72.25) 120 (72.29)
Radiation therapy
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exclusively on the FIGO staging system (OS: 0.75 (95% CI: 
0.70 - 0.80); CSS: 0.75 (95% CI: 0.70 - 0.80)).

To ensure that the nomogram forecast models had advan-
tageous efficacy in predicting OS and CSS in SCCO patients, 
ROC analyses were performed. The 1-, 3-, and 5-year ROC 
curves showed that the nomogram model had significant value 
in predicting OS and CSS and outperformed the FIGO stages 
(Fig. 3). The calibration curves indicated reasonable agree-
ment between the observed and predicted probabilities of the 
OS and CSS nomograms, which indicated a good degree of 
confidence (Fig. 4). DCA is a new method for evaluating al-
ternative prognostic instruments that is superior to AUC. The 
DCA indicated that the predictive nomogram had high net ben-
efits, implying that it has good clinical implementation in pre-
dicting the OS and CSS (Fig. 5). In addition, the DCA of the 
former appears to have better clinical application worth than 
the FIGO-based nomogram (Fig. 5).

Discussion

In the current study, we developed nomograms to predict 1-, 
3-, and 5-year OS and CSS for SCCO patients. The calibra-

tion and identification of the nomograms were evaluated and 
these nomograms have promising applications. In particular, 
the nomograms integrate demographic, clinical, and pathologi-
cal information and their interactions that affect survival. The 
accuracy of the prognostic nomogram in predicting SCCO was 
better than the current FIGO staging system, based on the ROC 
and DCA curves. Critically, the nomograms provide personal-
ized, patient-specific estimates of OS and CSS that can be used 
for risk stratification and prognostic discussion in patients with 
SCCO.

Current SEER database-driven investigations on SCCO re-
main scarce, exemplified by Jamy et al’s comparative analyses 
with small cell lung cancer [18], Wang et al’s lymphadenectomy 
evaluations [19], and Hu et al’s nomograms validated solely by 
single metrics [20]. In contrast, our study developed prognos-
tic nomograms for predicting OS and CSS in SCCO patients, 
systematically evaluated through the C-index, AUC, calibration 
curves, and DCA, thereby demonstrating clinical utility. A previ-
ous study has shown that age is an independent factor affecting 
the prognosis of SCCO patients, and the older the age, the worse 
the prognosis [21]. In addition, it has been reported that median 
household income, laterality, and the number of primary tumors 
are factors for a better prognosis [20]. Our results confirmed that 

Characteristics Patients, N (%) Deaths, N (%) Cancer-specific deaths, N (%)
    No radiation/unknown 211 (89.41) 161 (93.06) 155 (93.37)
    Radiation 25 (10.59) 12 (6.94) 11 (6.63)
Grade
    I/II 2 (0.85) 1 (0.58) 1 (0.60)
    III/IV 112 (47.46) 80 (46.24) 77 (46.39)
    Unknown 122 (51.69) 92 (53.18) 88 (53.01)
FIGO stage
    I 53 (22.46) 21 (12.14) 20 (12.05)
    II 17 (7.20) 13 (7.51) 13 (7.83)
    III 78 (33.05) 64 (36.99) 60 (36.14)
    IV 73 (30.93) 64 (36.99) 62 (37.35)
    Unknown 15 (6.36) 11 (6.36) 11 (6.63)
Lymph nodes status
    Negative 64 (27.12) 32 (18.50) 31 (18.67)
    Positive 46 (19.49) 30 (17.34) 30 (18.07)
    Unknown 126 (53.39) 111 (64.16) 105 (63.25)
CA125
    Negative 9 (3.81) 3 (1.73) 3 (1.81)
    Positive 82 (34.75) 55 (31.79) 54 (32.53)
    Unknown 145 (61.44) 115 (66.47) 109 (65.66)
Number of primary tumors
    First of two or more primaries 14 (5.93) 8 (4.62) 5 (3.01)
    One primary only 222 (94.07) 165 (95.38) 161 (96.99)

Numbers in parentheses for all variables represent column percentages. CA125: serum carbohydrate antigen 125; DSW: divorced, separated, or 
widowed; FIGO: Federation International of Gynecology and Obstetrics.

Table 1.  Characteristics of Small Cell Carcinoma of Ovary Patients - (continued)
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Table 2.  Univariable Cox Regression for Analyzing the Associated Factors for Small Cell Carcinoma of Ovary

Characteristics
OS CSS

HR (95% CI) P HR (95% CI) P
Age (years)
    ≤ 45 Reference Reference
    46 - 72 1.75 (1.25 - 2.46) 0.001 1.76 (1.25 - 2.49) 0.001
    ≥ 73 6.77 (4.34 - 10.56) < 0.001 6.73 (4.28 - 10.58) < 0.001
Marital status at diagnosis
    DSW Reference Reference
    Married 0.62 (0.41 - 0.96) 0.032 0.60 (0.39 - 0.92) 0.019
    Single 0.45 (0.29 - 0.69) < 0.001 0.42 (0.27 - 0.65) < 0.001
    Unknown 0.54 (0.21 - 1.39) 0.202 0.55 (0.21 - 1.41) 0.210
Median household income ($)
    < 55,000 Reference Reference
    55,000 - 69,999 0.57 (0.38 - 0.86) 0.007 0.58 (0.38 - 0.88) 0.011
    ≥ 70,000 0.64 (0.44 - 0.95) 0.025 0.63 (0.42 - 0.93) 0.021
Race
    Non-Hispanic Black Reference Reference
    Non-Hispanic White 0.88 (0.50 - 1.57) 0.667 1.00 (0.54 - 1.87) 0.993
    Non-Hispanic Asian/Pacific Islander 0.81 (0.38 - 1.70) 0.574 0.96 (0.44 - 2.09) 0.913
    Non-Hispanic American Indian/Alaska Native 2.37 (0.53 - 10.70) 0.260 2.78 (0.61 - 12.78) 0.188
    Hispanic 1.16 (0.61 - 2.20) 0.660 1.36 (0.68 - 2.68) 0.383
    Non-Hispanic unknown race NA NA
Year of diagnosis
    2000 - 2002 Reference Reference
    2003 - 2015 1.28 (0.83 - 1.97) 0.262 1.55 (0.97 - 2.48) 0.065
    2016 - 2020 1.38 (0.84 - 2.28) 0.203 1.57 (0.92 - 2.69) 0.098
Laterality
    Bilateral Reference Reference
    Right 0.48 (0.31 - 0.76) 0.002 0.50 (0.31 - 0.79) 0.003
    Left 0.50 (0.31 - 0.79) 0.003 0.51 (0.32 - 0.81) 0.005
    Paired site, but no information concerning laterality 2.05 (1.16 - 3.60) 0.013 1.93 (1.08 - 3.45) 0.028
    Only one side - side unspecified 9.39 (2.69 - 32.71) < 0.001 9.87 (2.82 - 34.55) < 0.001
Tumor size (mm)
    ≤ 92 Reference Reference
    93 - 141 0.77 (0.47 - 1.27) 0.302 0.76 (0.46 - 1.26) 0.293
    ≥ 142 0.45 (0.28 - 0.72) < 0.001 0.44 (0.27 - 0.71) < 0.001
    Unknown 0.90 (0.58 - 1.40) 0.646 0.83 (0.53 - 1.29) 0.400
Surgery status
    No surgery Reference Reference
    Surgery 0.23 (0.17 - 0.33) < 0.001 0.25 (0.18 - 0.36) < 0.001
Chemotherapy status
    No chemotherapy/unknown Reference Reference
    Chemotherapy 0.38 (0.27 - 0.53) < 0.001 0.38 (0.27 - 0.53) < 0.001
Radiation therapy
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Characteristics
OS CSS

HR (95% CI) P HR (95% CI) P
    No radiation/unknown Reference Reference
    Radiation 0.51 (0.29 - 0.92) 0.026 0.49 (0.26 - 0.90) 0.021
Grade
    I/II Reference Reference
    III/IV 1.33 (0.18 - 9.57) 0.777 1.30 (0.18 - 9.38) 0.792
    Unknown 1.76 (0.24 - 12.62) 0.575 1.69 (0.24 - 12.17) 0.601
FIGO stage
    I Reference Reference
    II 2.78 (1.39 - 5.57) 0.004 2.88 (1.43 - 5.81) 0.003
    III 3.79 (2.30 - 6.22) < 0.001 3.66 (2.20 - 6.09) < 0.001
    IV 5.77 (3.50 - 9.51) < 0.001 5.83 (3.50 - 9.72) < 0.001
    Unknown 3.89 (1.87 - 8.10) < 0.001 3.97 (1.89 - 8.31) < 0.001
Lymph nodes status
    Negative Reference Reference
    Positive 1.95 (1.18 - 3.21) 0.009 1.98 (1.20 - 3.28) 0.008
    Unknown 3.44 (2.31 - 5.13) < 0.001 3.31 (2.21 - 4.96) < 0.001
CA125
    Negative Reference Reference
    Positive 3.02 (0.94 - 9.67) 0.062 2.95 (0.92 - 9.46) 0.068
    Unknown 2.89 (0.92 - 9.10) 0.070 2.77 (0.88 - 8.72) 0.082
Number of primary tumors
    First of two or more primaries Reference Reference
    One primary only 1.94 (0.95 - 3.97) 0.068 2.92 (1.19 - 7.12) 0.019

CA125: serum carbohydrate antigen 125; CI: confidence interval; CSS: cancer-specific survival; DSW: divorced, separated, or widowed; FIGO: 
Federation International of Gynecology and Obstetrics; HR: hazard ratio; OS: overall survival.

Table 2.  Univariable Cox Regression for Analyzing the Associated Factors for Small Cell Carcinoma of Ovary - (continued)

Table 3.  Multivariable Cox Regression for Analyzing the Associated Factors for Small Cell Carcinoma of Ovary

Characteristics
OS CSS

HR (95% CI) P HR (95% CI) P
Age (years)
    ≤ 45 Reference Reference
    46 - 72 0.92 (0.59 - 1.44) 0.709 0.90 (0.57 - 1.43) 0.663
    ≥ 73 3.30 (1.63 - 6.68) < 0.001 3.28 (1.55 - 6.94) 0.002
Marital status at diagnosis
    DSW Reference Reference
    Married 1.48 (0.81 - 2.71) 0.207 1.44 (0.77 - 2.68) 0.251
    Single 1.43 (0.78 - 2.65) 0.251 1.44 (0.77 - 2.68) 0.254
    Unknown 1.29 (0.44 - 3.79) 0.645 1.16 (0.39 - 3.47) 0.788
Median household income ($)
    < 55,000 Reference Reference
    55,000 - 69,999 0.46 (0.30 - 0.72) < 0.001 0.52 (0.34 - 0.81) 0.004
    ≥ 70,000 0.65 (0.43 - 0.99) 0.044 0.70 (0.46 - 1.08) 0.109
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age ≥ 73 years, median household income > $55,000, and only 
one primary tumor were risk factors for SCCO. Early diagnosis 
plays a crucial role in the optimal treatment outcome of ovarian 

tumors, including SCCO. Serum CA125 is now widely accepted 
as an important prognostic factor for OS and progression-free 
survival in ovarian cancer [8]. A systematic review reported 

Characteristics
OS CSS

HR (95% CI) P HR (95% CI) P
Laterality
    Bilateral Reference Reference
    Right 0.78 (0.47 - 1.29) 0.335 0.82 (0.49 - 1.38) 0.462
    Left 0.70 (0.42 - 1.15) 0.159 0.74 (0.45 - 1.23) 0.251
    Paired site, but no information concerning laterality 0.90 (0.46 - 1.77) 0.768 0.95 (0.47 - 1.92) 0.891
    Only one side - side unspecified 5.26 (1.36 - 20.32) 0.016 5.68 (1.45 - 22.21) 0.012
Tumor size (mm)
    ≤ 92 Reference Reference
    93 - 141 0.85 (0.49 - 1.50) 0.584 0.83 (0.46 - 1.47) 0.517
    ≥ 142 0.83 (0.49 - 1.40) 0.478 0.71 (0.41 - 1.22) 0.215
    Unknown 0.79 (0.48 - 1.31) 0.363 0.71 (0.42 - 1.21) 0.205
Surgery status
    No surgery Reference Reference
    Surgery 0.43 (0.26 - 0.71) < 0.001 0.44 (0.26 - 0.73) 0.002
Chemotherapy status
    No chemotherapy/unknown Reference Reference
    Chemotherapy 0.33 (0.22 - 0.50) < 0.001 0.35 (0.23 - 0.53) < 0.001
Radiation therapy
    No radiation/unknown Reference Reference
    Radiation 0.58 (0.30 - 1.10) 0.097 0.49 (0.25 - 0.96) 0.038
Grade
    I/II Reference Reference
    III/IV 0.82 (0.10 - 6.59) 0.854 0.79 (0.10 - 6.28) 0.820
    Unknown 1.01 (0.12 - 8.25) 0.992 0.86 (0.10 - 7.01) 0.886
FIGO stage
    I Reference Reference
    II 2.33 (1.11 - 4.86) 0.025 2.44 (1.16 - 5.12) 0.019
    III 4.39 (2.51 - 7.66) < 0.001 4.03 (2.26 - 7.18) < 0.001
    IV 3.95 (2.06 - 7.57) < 0.001 4.54 (2.33 - 8.86) < 0.001
    Unknown 3.28 (1.45 - 7.40) 0.004 3.53 (1.54 - 8.06) 0.003
Lymph nodes status
    Negative Reference Reference
    Positive 0.76 (0.42 - 1.39) 0.377 0.78 (0.43 - 1.42) 0.415
    Unknown 1.27 (0.78 - 2.07) 0.339 1.14 (0.69 - 1.89) 0.613
Number of primary tumors
    First of two or more primaries Reference
    One primary only 3.79 (1.48 - 9.68) 0.005

CI: confidence interval; CSS: cancer-specific survival; DSW: divorced, separated, or widowed; FIGO: Federation International of Gynecology and 
Obstetrics; HR: hazard ratio; OS: overall survival.

Table 3.  Multivariable Cox Regression for Analyzing the Associated Factors for Small Cell Carcinoma of Ovary - (continued)
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that 80% of SCCOHT patients had elevated serum CA125 lev-
els, but little is known about the prognostic value of CA125 in 
SCCOHT [8]. Our study found that CA125 did not determine 

the prognosis of SCCO patients, probably because changes in 
CA125 were not related to surgery/radiotherapy/chemotherapy 
status. Therefore, further longitudinal survey data are needed 

Figure 2. Nomograms for predicting 1-, 3-, and 5-year survival of SCCO patients: (a) overall survival; (b) cancer-specific survival. 
SCCO: small cell carcinoma of ovary; FIGO: Federation International of Gynecology and Obstetrics.
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to confirm whether CA125 can be used to predict prognosis in 
SCCO.

In addition to age, median household income, and the 
number of primary tumors, we also showed that surgery status, 
chemotherapy, and radiotherapy were independent risk factors 
for SCCO patients. Among them, the FIGO staging system is 
the most commonly used staging system for SCCO: the higher 
the stage, the lower the survival rate. Although various treat-
ment approaches have been proposed for primary SCCO, there 
is no international consensus on surveillance and therapeutic 
strategy [5]. Surgical treatment supplemented with multi-drug 
combination chemotherapy and radiotherapy is the current 
main treatment strategy [5]. The basic surgical procedures in-

clude total hysterectomy and bilateral adnexectomy resection, 
retroperitoneal lymph node dissection, pelvic and abdominal 
implant foci debulking, pelvic and para-aortic lymphadenec-
tomy, etc. Several research groups have found that SCCOHT 
is characterized by germline and somatic deleterious mutations 
(henceforth termed pathogenic variants (PVs)) in SMARCA4 
[22]. Fertility-sparing surgery may be considered in stage IA 
SCCOHT patients without germline SMARCA4 PVs who 
wish to have future pregnancies [6]. There is no standard 
chemotherapy regimen for patients with SCCO, and most are 
generally based on a combination of cisplatin and etoposide. 
Baeyens et al found that a 17-year-old girl with stage IA SCCO 
survived for 10 years after radiotherapy, but whether this indi-

Figure 3. ROC curve of the nomogram (a) and FIGO stage (c) for OS. ROC curve of the nomogram (b) and FIGO stage (d) for 
CSS. CSS: cancer-specific survival; FIGO: Federation International of Gynecology and Obstetrics; OS: overall survival; ROC: 
receiver operating characteristic.
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cates that radiotherapy is effective for early SCCO needs to be 
further confirmed [23]. In conclusion, the choice of surgical 
approaches and radiotherapy and chemotherapy regimens for 
primary SCCO needs to be further explored on the basis of the 
existing evidence.

Currently, the FIGO staging system is mainly used for 
ovarian cancer, which is an important independent influencing 
factor. The higher the stage, the lower the survival rate. In this 

study, Cox multifactorial analysis showed that the FIGO stage 
was an independent factor affecting the prognosis of patients 
with SCCO, which was consistent with previous reports in the 
literature [20]. However, the FIGO staging system ignores oth-
er factors such as tumor size, histological grade, treatment, age, 
income, and ethnicity, and there are limitations in predicting the 
prognosis of SCCO based on the FIGO staging system alone. 
Thus, we developed nomograms for predicting survival in pa-

Figure 4. Calibration curves for 1-year (a), 3-year (b), and 5-year (c) OS. Calibration curves for 1-year (d), 3-year (e), and 5-year 
(f) CSS. CSS: cancer-specific survival; OS: overall survival.
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tients with SCCO that contain more comprehensive predictors. 
In this study, by comparing the C-index, ROC curves, and DCA 
curves, we found that the nomograms model predicted pa-
tient prognosis more accurately than the FIGO staging system 
and that the patients assessed had greater clinical benefit. The 
nomograms could be used for risk stratification and prognostic 
discussions in patients with SCCO, thus contributing to indi-
vidualized treatment regimens and follow-up plans.

In this study, we constructed nomograms based on the 
results of multivariate Cox regression analyses and incorpo-
rated common clinical factors and demographic information 
into the models. Our nomograms predicted OS and CSS well, 
and their predictions were supported by bootstrap-corrected 
C-index, calibration curves, ROC curves, and DCA curves. 
However, some limitations need to be acknowledged in this 
study. First, detailed treatment information, such as surgical 
treatment modalities, specific protocols, doses, and number of 
cycles of chemotherapy or radiotherapy may have an impact 
on the patient’s prognosis. However, the SEER database cat-
egorizes treatment status only as yes or no/unknown, a design 
constraint that obscures protocol-specific details and risks out-
come bias, as no/unknown groups may include undocumented 
therapies. Second, given the rarity of SCCO, we could only 
evaluate nomograms internally. Despite the adequate discrimi-
nation and calibration capabilities of our nomograms, as well 
as their good clinical applicability, external validation of the 
models in prospective and multi-centric studies with a large 
sample size is still needed. Third, this study was a retrospec-
tive study, and selection bias is inevitable. Fourth, the SEER 
database exhibits substantial missingness in key prognostic 
variables such as histological grade, LNS, and CA125 status, 
which can have an impact on predictive models.

Conclusions

In conclusion, we developed and evaluated new nomograms 
to predict OS and CSS probability in SCCO patients. The 

nomograms showed adequate discrimination and calibration 
capabilities, as well as good clinical applicability, and could 
be used as a useful tool for clinicians to assess the progno-
sis of SCCO patients and determine individualized treatment 
regimens.

Supplementary Material

Suppl 1. The International Federation of Gynecology and Ob-
stetrics stages assessing 1-, 3-, and 5-year survival of SCCO 
patients. (A) Overall survival. (B) Cancer-specific survival. 
FIGO: Federation International of Gynecology and Obstetrics; 
SCCO: small cell carcinoma of ovary.
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