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Abstract

Objective—To describe how population-based statistics for rare epithelial ovarian cancers are 

evolving.

Methods—This is a retrospective observational study examining the Surveillance, Epidemiology, 

and End Results Program from 1988 to 2016. Overall survival (OS) of clear cell (OCCC), 

mucinous (MOC), and low-grade serous (LGSOC) ovarian cancers were compared to high-grade 

serous ovarian cancer (HGSOC) by fitting a propensity score matching.

Results—Among 113,365 ovarian malignancies, 5780 OCCCs (5.1%), 7561 MOCs (6.7%), and 

2021 LGSOCs (1.8%) were compared to 38,199 HGSOCs. OCCCs and MOCs were more likely 

to be diagnosed with stage I disease compared to HGSOC (57.0–59.5% versus 8.6%, P < 0.001). 

For early-stage disease, OCCC (hazard ratio [HR] 0.91, 95% confidence interval [CI] 0.82–1.01) 

and MOC (HR 0.94, 95% CI 0.85–1.04) had similar OS to HGSOC whereas LGSOC had superior 
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OS (HR 0.93, 95% CI 0.89–0.97) versus HGSOC. Conversely, for advanced-stage disease, OCCC 

(HR 1.42, 95% CI 1.32–1.53) and MOC (HR 1.11, 95% CI 1.09–1.13) had poorer OS whereas 

LGSOC (HR 0.86, 95% CI 0.84–0.89) had superior OS compared to HGSOC. OCCC (HR range, 

1.92–2.45) and MOC (HR range, 1.73–2.22) had particularly poorer OS in the first three years 

following diagnosis compared to HGSOC. Population-level statistics for advanced-stage disease 

showed that 5-year OS rates have increased in HGSOC (16.9% to 36.8%, P < 0.001) and LGSOC 

(50.8% to 66.4%, P = 0.010); but remain unchanged for OCCC (21.0% to 28.2%, P = 0.174) and 

MOC (21.4% to 16.5%, P = 0.102).

Conclusion—OCCC, MOC, and LGSOC comprise 2–7% of ovarian malignancies, have distinct 

characteristics and survival compared to HGSOC. While these rare tumors have a favorable to 

comparable prognosis in early-stage disease, disproportionally poor survival in advanced-stage 

OCCC and MOC highlights the need for further research into novel treatment strategies.
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1. Introduction

While the incidence of ovarian cancer has been steadily decreasing over the past few 

decades, it remains the most deadly gynecologic malignancy in the United States [1,2]. In 

2019, ovarian cancer accounted for only 2.5% of all estimated new cases of female 

malignancies but accounted for nearly 5% of all deaths due to cancer in women in the 

United States [2]. Ovarian cancer is not a single disease entity; rather, it is comprised of 

various histologic subtypes based on differing cells of origin [3]. The most common 

histologic type of epithelial ovarian cancer is high-grade serous ovarian carcinoma 

(HGSOC) whereas ovarian clear cell (OCCC), mucinous ovarian (MOC), and low-grade 

serous ovarian (LGSOC) carcinomas are considered rare epithelial ovarian tumors [4]. The 

clinical behavior and molecular characteristics of these rare epithelial ovarian tumors are 

known to be distinct from HGSOC, highlighting the importance of a tailored treatment 

approach for each tumor subtype [5–7].

As compared to HGSOC, rare epithelial ovarian tumors have been understudied due to their 

rarity. The past few decades have witnessed various developments in the treatment of 

ovarian cancer, particularly surgical and chemotherapeutic strategies; however, these have 

been primarily based on studies of HGSOC in the setting of a clinical trial. A sufficient body 

of evidence is lacking to describe the population-based trends and statistics for these rare 

epithelial ovarian tumors [4]. Providing such statistics will be useful for clinicians, 

researchers, and patients to understand the overview and landscape of rare epithelial ovarian 

tumors; this will also help to identify salient problems and future directions of treatment and 

research strategies for these diseases. We describe the evolving population-based statistics 

for rare epithelial ovarian cancer.
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2. Materials and methods

2.1. Data source

This is a retrospective observational study examining the National Cancer Institute’s 

Surveillance, Epidemiology, and End Results Program. The SEER program is the largest 

population-based tumor registry in the United States, covering nearly one-third of the U.S. 

population [8]. Since its inception in 1973, the database spans over four decades and is 

recognized as a powerful resource for trend and incidence analyses, particularly for rare 

tumors. Data entry and rigorous quality control for the SEER program are managed by 

registered and trained personnel [9]. This study was deemed exempt by the University of 

Southern California Institutional Review Board because of the use of publicly available, 

deidentified data.

2.2. Eligibility

Women with stage I–IV OCCC, MOC, and LGSOC diagnosed between 1988 and 2016 were 

included in the analysis. Stage I–IV HGSOCs were also included in the analysis and served 

as a comparator because this is the most common histologic type of invasive ovarian cancer. 

Cases were excluded from analysis if histologic types were other than HGSOC, OCCC, 

MOC, or LGSOC; if the disease was unstaged or of an unknown stage; or if they were 

diagnosed prior to 1988. Borderline ovarian tumors were not included in the study. 

Exclusion of older cases was due to a lack of detailed information.

2.3. Clinico-pathological information

Among eligible cases, patient demographics, tumor characteristics, treatment types, and 

survival outcomes were queried from the SEER database. Patient information included age 

(<30, 30–39, 40–49, 50–59, 60–69, 70–79, and ≥80 years), year of diagnosis (1988–1993, 

1994–1999, 2000–2005, 2006–2011, 2012–2016), race/ethnicity (white, black, Hispanic, 

Asian, and others), registry area (West, Central, and East), and marital status (single, 

married, and others).

Tumor characteristics included histologic types as above, tumor differentiation (well, 

moderate, and poor), lymph node status (number of sampled node and tumor-containing 

node), and tumor size (<5, 5–9.9, 10–14.9, and ≥15 cm). Treatment types included 

adnexectomy (yes versus no), hysterectomy (yes versus no), pelvic lymphadenectomy (yes 

versus no), and chemotherapy (yes versus no/unknown). Survival outcomes included follow-

up time and vital status (dead versus alive). Survival information is externally linked with 

the National Death Index and the state mortality records for verification [10].

2.4. Study definition

Cancer stage was based on the American Joint Committee on Cancer surgical-pathological 

staging classification [11]. In this study, stage I disease was grouped as early-stage disease 

whereas stage III–IV diseases were grouped as advanced-stage disease. Histologic subtype 

was based on the International Classification of Disease for Oncology 3rd edition site/

histology validation and the World Health Organization (WHO) histological classification 

codes as previously described [12,13]. Pelvic lymph node information was based on the 
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database code for Regional Nodes that was introduced in 1988, and lymph node ratio was 

defined as the ratio of the number of tumor-containing lymph nodes to the total number of 

harvested lymph nodes.

Among serous ovarian cancer, well-differentiated tumors were grouped as LGSOC whereas 

moderately- and poorly-differentiated tumors were grouped as HGSOC in a two-tier system 

as described previously [14]. Overall survival (OS) was defined as the time interval between 

the ovarian cancer diagnosis and the death from any cause. Patients who were alive were 

censored at the last follow-up visit. Data without information were grouped as unknown 

group.

2.5. Statistical approach

For univariable analysis, one-way ANOVA test with post-hoc Bonferroni comparisons, 

Kruskal-Wallis H test, or chi-square test were used to assess the clinico-pathological 

demographics across four groups as appropriate. The National Cancer Institute’s Joinpoint 

Regression Program was used to assess the temporal trends of cancer stage and 5-year OS 

rate per calendar year [15]. Linear segmented regression with log-transformation was used to 

assess temporal trends of each segment, and relative change was estimated per the modeled 

value.

The Kaplan-Meier method was used to construct the survival curves, and OS rates at time 

point of interest were estimated per each histologic type for descriptive statistics. A Cox 

proportional hazard regression model was fitted to assess the statistical difference for OS, 

expressed with hazard ratio (HR) and 95% confidence interval (CI). In this study, pair-wise 

comparisons were performed to compare each rare tumor type to HGSOC. Stage 

stratification (early-stage disease versus advanced-stage disease) was further performed.

In each pair-wise comparison between rare tumor histology to HGSOC, propensity score 

matching was used to corroborate the background differences [16]. A binary logistic 

regression model was fitted to compute the propensity score in each case. Patient 

demographics, tumor characteristics, and treatment types were entered in the model. One-to-

one propensity score matching between the two groups was performed by utilizing an 

automated algorithm. The optimal caliper width for estimating differences was equal to 0.2 

of the standard deviation for the logit of the propensity score in each pair-wise analysis [17]. 

Post-matching frequency distribution between the two groups was assessed with 

standardized difference, and the value of 0.1 or less was considered a good balance [18].

For a sensitivity analysis, time-varying effects of the histologic type on OS were assessed in 

advanced-stage disease. This is to estimate the impacts of histologic type on OS in the first 

few years after the ovarian cancer diagnosis, as OCCC and MOC showed distinctively 

poorer survival compared to HGSOC in a post-hoc assessment. Specifically, each rare tumor 

type was compared to HGSOC for OS in every one year increment cutoff. In each cutoff 

year, effects of histology type on OS were examined before the specific cutoff point.

A Two-tailed hypothesis was deployed for all statistical analyses, and a P-value of <0.05 was 

interpreted as statistically significant. Statistical Package for Social Sciences (SPSS, version 
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24.0, IBM Corp, Armonk, NY, USA) was used for the analysis. The context of the study was 

outlined per the STROBE guidelines.

3. Results

3.1. Cohort selection

There were 127,284 cases of ovarian cancer identified during the study period, of which, 

113,365 cases had cancer stage information. There were 5780 OCCCs (5.1%, 95% CI 5.0–

5.2), 7561 MOCs (6.7%, 95% CI 6.5–6.8), and 2021 LGSOCs (1.8%, 95% CI 1.7–1.9), 

which represented the rare epithelial ovarian tumors, and compared to 38,199 HGSOCs for 

analysis (Supplemental Fig. S1).

3.2. Patient demographics

Women with rare tumors were significantly younger compared to HGSOC (mean age: 

OCCC 56.7, MOC 55.9, LGSOC 55.8, and HGSOC 62.7; P < 0.001) (Table 1). When 

stratified by stage (Supplemental Tables S1–2), women with MOC were youngest with 

nearly a decade difference in age compared to those with HGSOC in early-stage disease 

(mean, 51.2 versus 60.6, P < 0.001). In advanced-stage disease, however, this difference was 

no longer present (mean, MOC versus HGSOC, 62.4 versus 63.0, P = 0.145). Women with 

OCCC (30.0%) and MOC (29.9%) were more likely to be non-white compared to those with 

HGSOC (22.5%, P < 0.001).

In early-stage disease, chemotherapy was commonly used for HGSOC (61.0%) and OCCC 

(68.3%) but less commonly in MOC (27.9%) and LGSOC (28.1%) (P < 0.001). Women 

with early-stage OCCC were more likely to undergo lymphadenectomy compared to other 

histologic types (74.8% versus 52.5–63.3%, P < 0.001). In advanced-stage disease, women 

with MOC were least likely to receive chemotherapy compared to other histologic types 

(63.2% versus 77.1–83.2%, P < 0.001).

3.3. Stage characteristics

Rare tumors, particularly OCCC and MOC, were more likely to be stage I compared to 

HGSOC: 57.0% for OCCC, 59.5% for MOC, 34.0% for LGSOC, and 8.6% for HGSOC (P 
< 0.001; Table 1 and Fig. 1A–D).The number of stage I MOC has increased (50.5% to 

75.6%, 1.5-fold increase) from 2000 to 2016 whereas the number of stage III–IV tumors has 

decreased in recent years (stage III, 27.6% to 11.0%, 60.3% relative decrease from 1999 to 

2016; and stage IV, 22.6% to 11.4%, 49.6% relative decrease from 1988 to 2016) (all, P < 

0.001). Among stage I cases, (Fig. 1E–H), there was a stage-shift from stage IA to IC 

disease for HGSOC, OCCC, and MOC, with a significant increase in stage IC disease for all 

three of these tumor types (all, P < 0.05).

3.4. Population-level survival trends

For the early-stage cohort (n = 11,750), the median follow-up of for censored cases was 7.9 

(IQR 3.3–14.3) years, and 3455 (29.4%) deaths occurred during the follow-up. The 5-year 

OS rates have increased significantly for HGSOC (75.9% to 83.7%, 10.3% relative increase, 
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P = 0.028; Fig. 2A); but the 5-year OS rates have remained unchanged in all three of the rare 

tumor types (all, P > 0.05).

For the advanced-stage cohort (n = 37,399), the median follow-up of censored cases was 3.7 

(IQR 1.5–8.3) years, and there were 27,651 (73.9%) deaths observed during the follow-up 

period. The 5-year OS rates have significantly increased in HGSOC (16.9% to 36.8%, 2.2-

fold increase, P < 0.001) and LGSOC (50.8% to 66.4%, 30.7% relative increase, P = 0.010) 

but remain unchanged in OCCC (21.0% to 28.2%, P = 0.174) and MOC (21.4% to 16.5%, P 
= 0.102; Fig. 2B).

3.5. Patient-level survival outcome

Pair-wise comparisons to the HGSOC group were performed for each rare tumor group, 

respectively, and all the covariates were well-balanced between the two groups after 

propensity score matching (all, standardized difference ≤ 0.10; Supplemental Table S3–8).

For early-stage disease (Fig. 3A–C and Table 2), women with OCCC (8-year rates, 75.8% 

versus 73.2%, 2.6% absolute difference, HR 0.91, 95% CI 0.82–1.01, P = 0.076) and MOC 

(72.8% versus 70.3%, 2.5% absolute difference, HR 0.94, 95% CI 0.85–1.04, P = 0.239) had 

similar OS to HGSOC whereas LGSOC had significantly better OS (80.1% versus 70.7%, 

9.4% absolute difference, HR 0.93, 95% CI 0.89–0.97, P = 0.002) compared to those with 

HGSOC.

Conversely, for advanced-stage disease (Fig. 3D–F and Table 2), OCCC (5-year rates, 25.2% 

versus 37.5%, 12.3% absolute difference, HR 1.42,95% CI 1.32–1.53, P < 0.001) and MOC 

(18.4% versus 24.0%, 5.6% absolute difference, HR 1.11, 95% CI 1.09–1.13, P < 0.001) had 

significantly poorer OS whereas LGSOC (57.7% versus 35.3%, 22.4% absolute difference, 

HR 0.86, 95% CI 0.84–0.89, P < 0.001) had superior OS compared to HGSOC.

As there was a large absolute difference for OS in the first few years following diagnosis 

between advanced-stage HGSOC and advanced-stage OCCC (21.2–24.1% inferior to 

HGSOC) as well as advanced-stage MOC (16.6–22.8% inferior to HGSOC) (Table 2), time-

varying effects of these histologic types on survival estimates for OS were assessed in 

advanced-stage disease (Fig. 4). The analysis demonstrated that OCCC (HR range, 1.92–

2.45) and MOC (HR range, 1.73–2.22) had particularly poorer OS in the first three years 

following diagnosis compared to HGSOC.

4. Discussion

Key findings of the study are that (i) rare epithelial ovarian tumors account for 2–7% of 

epithelial ovarian cancer, (ii) patient and tumor characteristics are different across these rare 

tumors, and (iii) advanced-stage OCCC and MOC have distinctively poor outcomes in the 

first few years from diagnosis. Several areas warrant further discussion.

4.1. OCCC

Unlike the Japanese population, where OCCC is one of the dominant histological subtypes, 

reaching nearly 30% in recent years [19], OCCC was seen in approximately 5% in our study, 
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representing a rare tumor in the United States. Salient findings in this disease are that the 

affected women are typically young and have early-disease which carries a generally good 

prognosis. Once the disease becomes metastatic, the prognosis is considerably worse than 

HGSOC.

Our study validates the results of recent large-scale studies demonstrating poor OS in 

advanced-stage OCCC, particularly in the first few years following diagnosis, as well as 

comparable to superior OS in early-stage OCCC when compared to HGSOC [20,21]. Our 

study, additionally, provides specific information, including an absolute difference for OS 

exceeding 20% for OCCC compared to advanced-stage HGSOC over this same time period. 

The larger sample size of OCCC in our study compared to the prior study adds significant 

weight to their conclusions (SEER versus GOG: 1842 versus 275 cases) [20].

Limited effectiveness of current chemotherapy regimens for OCCC likely contributes to the 

poor clinical outcomes [22,23]. Various cytotoxic and biological agents have been 

previously tested for OCCC but have shown minimal to modest effectiveness in this disease 

[7]. Currently, trials examining the effectiveness of immunotherapy for the treatment of 

OCCC are ongoing and may provide a new approach for improving outcomes for patients 

with advanced disease [7]. Another possible explanation for the poor survival in advanced-

stage OCCC may be aggressive tumor biology (e.g., increased interleukin 6 levels, which are 

highly associated with the characteristic high rate of venous thromboembolism in advanced-

stage OCCC) [7,21]. Thus, integrating biology-driven tumor targeting may be useful in the 

treatment of advanced-stage OCCC.

4.2. MOC

Similar to OCCC, MOCs have traditionally been thought to occur in young women; 

however, our study demonstrated that this finding only applies to those with early-stage 

disease. Remarkably, a stage-shift has occurred from advanced- to early-stage disease in 

MOC in recent years. The causality of this observation is not entirely clear but may be due 

to improved awareness and recognition of the spectrum of mucinous tumor types. This 

includes identification of metastatic MOC versus metastatic tumors from other origins such 

as the gastrointestinal (GI) tract, as well as discrimination of MOC from mucinous 

borderline ovarian tumors [24,25]. Another possible cause may be earlier disease detection. 

In a stage-specific analysis (Fig. 1C), the number of cases of stage III disease started 

decreasing around the early-2000s. This is around the same time in which there was a push 

for public awareness of ovarian cancer symptoms [26,27], and it will be of interest to further 

investigate if this may have contributed to this stage-shift. Supporting this speculation is the 

decreasing number of cases with stage III disease, which seems to be universal across all of 

the histology subtypes.

Prior studies have shown that early-stage MOC has comparable to superior survival 

compared to HGSOC whereas advanced-stage MOC carries a worse prognosis [28–33]. As 

these prior studies have been relatively limited in sample size and follow-up, inclusion of 

nearly 7500 cases with prolonged follow-up in our study markedly enhances the 

interpretation of the results. Our study adds new information in that survival of women with 
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advanced-stage MOC is strikingly dismal in the first few years following diagnosis 

compared to those with advanced-stage HGSOC.

As platinum-based doublets remain the mainstay of treatment of advanced-stage epithelial 

ovarian cancer, the poor prognosis in advanced-stage MOC may be secondary to the known 

platinum-resistance of these tumors [28,34]. Due to the biological similarity of MOC to 

mucinous tumors of GI tract origin, multiple guidelines have incorporated GI-based 

chemotherapeutic approaches in the management of MOC [35,36]. Yet, the effectiveness of 

this approach remains unknown due to early closure of a recent GOG trial [37]. As women 

with advanced-stage MOC were least likely to have received chemotherapy, this might also 

have contributed to the poor outcomes. It is unknown if the low rate of chemotherapy use in 

advanced-stage MOC is due to patient factors (e.g., older age, comorbidity, and performance 

status) or physician choice, and further studies are warranted.

Our study suggests that early-stage and advanced-stage MOCs may possess different tumor 

characteristics and biology, with indolent activity in early-stage disease versus aggressive 

behavior in the advanced-stage counterpart. Histologic architectural patterns may be a 

plausible link to these findings. The expansile (confluent) subtype of MOC represents an 

indolent tumor and can correspond to early-stage disease whereas the infiltrative subtype 

represents an aggressive tumor and can correspond to advanced-stage disease [5]. Tumor 

classification based on this histologic architecture pattern was recently incorporated into the 

2014 WHO system, and practical utility in the management of MOC based on this change is 

expected [5].

4.3. LGSOC

LGSOC is a relatively new classification that was proposed in the mid-1980s [38], and is the 

least common type of rare epithelial ovarian tumors among those examined in our 

population-based analysis. LGSOC is likely the most understudied of these three rare 

tumors. There has been a decreasing number of diagnosed cases of LGSOC in recent years 

[39], and the number of LGSOC shown in our study was lower than what was reported in 

the past as 6–10% [40]. It is speculated that this decreasing trend of LGSOC in recent years 

may be due to proper diagnosis of LGSOC over serous borderline ovarian tumors [39]. 

Collectively, these results highlight the importance of centralizing care, optimizing 

diagnostic processes, and continuing research for this disease.

The prognosis of women with LGSOC was superior to that of HGSOC for both early- and 

advanced-stage tumors. Moreover, population-level survival has improved significantly for 

advanced-stage LGSOC over time. The exact reason for this improvement in survival is 

unknown, but the use of hormonal therapy and anti-angiogenic agents may be a contributing 

factor and warrants prospective study to confirm the effectiveness of these strategic 

approaches in LGSOC [41,42]. Population-level survival has also improved significantly for 

HGSOC from 1988 to 2016. This trend was observed in both early- and advanced-stage 

disease. This finding is consistent with a recent population-based analysis that reported an 

improved relative survival in ovarian cancer from 1975 to 2011 [43]. As their study did not 

examine the histology-specific trend, our study provides more information with regard to the 

improved survival seen in serous tumors.
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4.4. Strengths and limitations

Strengths of the study include that this is a population-based study utilizing the largest tumor 

registry in the United States. Propensity score matching enhanced the statistical rigor that is 

particularly useful as background characteristics differ across the tumor types. However, 

there are several limitations in this study. First, the SEER program covers only a fraction of 

the U.S. population, and may exclude unique geographic areas with relatively distinct 

populations. Thus, it is unknown if the statistics of in this study reflect the entire U.S. 

population or instead are due to a possible selection bias, and would not be reproducible in 

different populations (generalizability).

Second, the SEER program does not have information for disease recurrence, and therefore, 

complete oncological outcome analysis was not feasible in this study. Third, chemotherapy 

plays a pivotal role in the management of epithelial ovarian cancer but regimen type, 

accuracy, and toxicity of chemotherapy was not available in this study. Fourth, more detailed 

tumor information such as tumor markers, molecular testing, and genetic alterations were 

not available in the SEER program but these tests have been incorporated into treatment 

algorithms in recent guidelines [36].

Last, and perhaps most importantly, central pathology review was not available in this 

database. Therefore, the accuracy of histological diagnoses in this study is unknown. This is 

particularly important for MOC as considerable numbers of MOC are found on review by 

expert gynecologic pathologists to have originated from somewhere other than the ovary [5]. 

Moreover, the diagnosis of LGSOC is based on the composition of tumor differentiation and 

histology type but not based on central pathology review.

4.5. Summary

Clearly, the prognosis for women with HGSOC has significantly improved as a population 

in the past several decades. This is particularly pronounced in advanced-stage disease where 

the population-level survival has more than doubled. Similarly, population-level survival has 

improved in advanced-stage LGSOC. In contrast, the population-level survival in advanced-

stage OCCC and MOC has not improved, exhibiting disproportionally poor survival in these 

diseases compared to advanced-stage HGSOC. Our study team endorses this as a major 

problem, highlighting the need for further research into novel treatment strategies. 

Centralization of patient care and national/international collaborative work are the keys to 

improve the outcome for rare epithelial ovarian cancer.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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HIGHLIGHTS

• Populational characteristics and outcomes of rare ovarian tumor were 

examined

• OCCC, MOC, and LGSOC have distinct clinico-pathological characteristics 

compared to HGSOC

• OCCC versus HGSOC: comparable survival in early disease while dismal 

survival in advanced disease

• MOC versus HGSOC: comparable survival in early disease while dismal 

survival in advanced disease

• LGSOC versus HGSOC: superior survival in both early and advanced disease
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Fig. 1. 
Temporal trends of stage shift per histologic type. Temporal trend of cancer stage is shown 

per histology type for stage I–IV diseases (HGSOC for panel A, OCCC for panel B, MOC 

for panel C, and LGSOC for panel D) and stage I sub-stage disease diseases (HGSOC for 

panel E, OCCC for panel F, MOC for panel G, and LGSOC for panel H). Abbreviations: 

OCCC, ovarian clear cell carcinoma; MOC, mucinous ovarian cancer; LGSOC, low-grade 

serous ovarian cancer; and HGSOC, high-grade serous ovarian cancer.
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Fig. 2. 
The 5-year overall survival rates per histologic type. 5-year OS rates per histology types are 

shown for A) early-stage disease and B) advanced-stage disease. Dashed line in panel A 

indicated the estimated value based on 1988–2005 value. Abbreviations: OCCC, ovarian 

clear cell carcinoma; MOC, mucinous ovarian cancer; LGSOC, low-grade serous ovarian 

cancer; and HGSOC, high-grade serous ovarian cancer. Dots indicated observed value and 

lines indicated modeled values.
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Fig. 3. 
Stage-specific overall survival based on histologic type (propensity score matched). Log-

rank test for P-values. Abbreviations: OCCC, ovarian clear cell carcinoma; MOC, mucinous 

ovarian cancer; LGSOC, low-grade serous ovarian cancer; and HGSOC, high-grade serous 

ovarian cancer.
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Fig. 4. 
Time-varying effects of histology on overall survival in advanced-stage disease. Time 

varying effects of histology type on OS were shown before and after the cutoff time point. 

Empty circles represent adjusted-HR and bars represent 95% confidence interval. 

Abbreviations: HR, hazard ratio; OS, overall survival; MOC, mucinous ovarian carcinoma; 

and HGSOC, high-grade serous ovarian carcinoma.
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