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Aim: This study aimed to determine the prognostic factors influencing the overall survival

(OS) of Iranian women with epithelial ovarian cancer (EOC).

Methods: Information about newly diagnosed patients with confirmed EOC at Motahari

Clinic, Shiraz, Iran, from January 1, 2001, to December 31, 2016, was retrospectively

reviewed and analyzed. Cox-adjusted proportional hazards (PH) and stratified Cox (SC)

models were used to determine the potential prognostic factors.

Results: The mean (±SD) age at the diagnosis of 385 patients with EOC was 49.0 (±13.2) years

old. Early-stage EOC (ESEOC) and advanced-stage EOC (ASEOC) were diagnosed in 34.3%

and 65.7% of the total patients, respectively. The median (95% CI) OS was 35 (28−41) months.

For ESEOC patients, a stage II-tumor led to a lower OS in the multivariable analysis compared to

a lower stage tumor (P= 0.025). For ASEOC patients, age≥65 years at diagnosis (P=0.008) led to

a lower OS. ASEOC patients with 2–5 parities (P=0.014) and >5 parity (P=0.001) demonstrated

better OS than nulliparous women.

Conclusion: Patients with ESEOC, higher tumor stage was associated with a shorter OS.

The age at diagnosis harmed the OS of patients with ASEOC. More than one parity improved

OS in ASEOC patients.

Keywords: advanced-stage epithelial ovarian cancer, early-stage epithelial ovarian cancer,

parity, overall survival, stratified Cox-adjusted regression

Introduction
The seventh most common cancer in women worldwide is ovarian cancer (OC).1

The poor overall survival (OS) of patients with ovarian cancer can be attributed to

the difficulties in the early detection of tumor, diagnosis, and treatment.2 About

90% of all ovarian cancers are of the epithelial ovarian cancer (EOC) type which is

the most lethal gynecologic malignancy in women.1 Histological type, early recog-

nition, cancer stage, patient management, type of hospital, comorbidities, and age

might be used to predict the OS of patients with EOC.2–4 Upfront surgery followed

by combinationct 3 chemotherapy with a platinum drug and paclitaxel has been

considered as the recommended therapy for EOC.5 The treatment for recurrent

ovarian cancer should be adjusted based on individualized assessments.6 Although

chemotherapy remains the main treatment option for recurrent or advanced EOCs,

the chemotherapeutic agents contributing the most to a favorable prognosis are yet

unknown.7 Early diagnosis has been considered as one of the most effective

determinants of EOC. However, a clear cell carcinoma diagnosed at an advanced

stage had the poorest prognosis compared to other histological subtypes of ovarian

cancer such as the more common serous carcinoma. Furthermore, the molecular

Correspondence: Abolfazl Khalafi-Nezhad
Department of Hematology, Medical
Oncology and Stem Cell Transplantation,
Shiraz University of Medical Sciences,
Shiraz, Iran
Tel/Fax +98-7136474301
Email akhalafinezhad@gmail.com

Fatemeh Ahmadpour
Department of Obstetrics and
Gynecology, School of Medicine, Shiraz
University of Medical Sciences, Shiraz,
Iran
Tel/Fax +98-7136474301
Email fatemehahmadpour010@gmail.com

Cancer Management and Research Dovepress
open access to scientific and medical research

Open Access Full Text Article

submit your manuscript | www.dovepress.com Cancer Management and Research 2020:12 1447–1456 1447

http://doi.org/10.2147/CMAR.S237073

DovePress © 2020 Khalafi-Nezhad et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/
terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed.
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

C
an

ce
r 

M
an

ag
em

en
t a

nd
 R

es
ea

rc
h 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

mailto:akhalafinezhad@gmail.com; 
mailto:fatemehahmadpour010@gmail.com
http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php


events, pathogeneses, behaviors, and disease prognoses of

high- and low-grade serous carcinomas are different.8

Therefore, the individualized treatment of EOC should be

possible using histology-specific researches.

In spite of the highest response rate to chemotherapy

and remission achievement in the majority of patients with

EOC after initial treatment, most of them will also even-

tually relapse. Therefore, follow-up care including ima-

ging tests, physical exams, and the close monitoring of

CA-125 levels is necessary to influence disease outcomes.9

Median OS after recurrence has been reported as approxi-

mately two years. Post-recurrence treatment goals are dif-

ferent from those of first-line treatments and include

alleviating symptoms, extending OS, and improving the

quality of life.10

A previous study showed that the OS of patients with

EOC was correlated with the stage and histological type.

Therefore, personalized medicine was recommended for

the treatment of different histological types of EOC. Also,

patients ≥60 years old had poorer overall survival than

those <60 years old.11 In contrast, tumor grade, che-

motherapeutic regimens/cycles, and stage were found to

be independent prognostic factors for early-stage EOC in

another study. Moreover, no significant differences were

found between histologic types and the 5-year OS.12

To the best of our knowledge, no prior studies have

assessed the OS among Iranian women patients with EOC.

Therefore, the objective of this study was to evaluate the

relationship between OS, stage, and clinicopathologic

characteristics of patients with EOC in terms of demo-

graphics, survival outcomes, and prognostic factors includ-

ing histological types.

Materials and Methods
The study protocol was approved by the Ethics

Committee for Research of Shiraz University of Medical

Sciences (SUMS) (protocol number: 8910-01-01-93). The

study protocol was conducted in compliance with the

Declaration of Helsinki. All patients had given written

informed consent to allow the collection of personal and

clinical data retrospectively. The medical records of

newly diagnosed patients with confirmed EOC at

Motahari Clinic, a tertiary referral center for all women

with ovarian cancer in the south of Iran, from January 1,

2001, to December 31, 2016, were retrospectively

reviewed. The following cases were excluded from the

study: non-analyzable patients, patients with non-

epithelial ovarian cancer, with tumors with an unknown

or not applicable stage, with ages less than 18 years old,

with undefined histological types, with borderline histol-

ogy tumor, and those without pathology confirmation.

Moreover, the patients who did not provide signed

informed consent to allow analysis of their clinical data

were excluded.

The demographic and clinical data were collected in

a database after being extracted from individual medical

records. The investigated items included the age at diag-

nosis, the FIGO (International Federation of Gynecology

and Obstetrics) stage, tumor histology, type of chemother-

apy, and follow-up data. FIGO classification was used for

histological grading and disease staging.13 The date of the

first positive cytology or the date of the primary surgery in

patients without cytology before primary surgery was

defined as the date of diagnosis. The front-line chemother-

apy regimen was platinum-paclitaxel for patients who

were eligible for chemotherapy. Based on the patients’

tolerance to the side effects of chemotherapy regimens

and the physician’s suggestion, 3 to 6 cycles of chemother-

apy were administered.

OS was considered as the duration of time from the

date of diagnosis until death or the last recorded follow-up

(December 31, 2016) for alive patients. Patients who were

alive until their last follow-up (December 31, 2016) in the

database were regarded as censored. Stage I and II were

considered as early-stage epithelial ovarian cancer

(ESEOC) and stage III and IV were considered as

advanced-stage epithelial ovarian cancer (ASEOC).

Continuous variables were summarized with means

(±SD), medians, and 95% confidence interval (95% CI).

Overall survival (OS) was calculated from the date of

diagnosis to the time of the last follow-up or death from

any cause. The OS rate was determined by Kaplan Meier

(KM) estimates and compared using the non-parametric

Log rank test. The primary outcome was death from EOC.

Univariate and multiple covariate semi-parametric Cox

adjusted proportional hazards (PH) regression models

were applied to investigate simultaneously the effects of

several covariates on the probability of survival.14 Variable

selection was based on the clinical importance and the

result of the univariate Cox PH model such that variables

with P<0.2 were included in the multiple covariate ana-

lyses. P-values for testing the PH assumption were

reported based on Schoenfeld residuals. After checking

PH assumption (using the goodness-of-fit (GOF)

approach), the Cox-adjusted results were interpreted

using an adjusted hazard ratio (HR) along with the
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corresponding confidence interval (CI) of 95% as the

average hazard of death.

The stratified Cox (SC) adjusted model that allows for

control by stratification of a variable that does not satisfy

the PH assumption, used to investigate simultaneously the

effects of several variables on the probability of survival.

Variables that satisfy the PH assumption are included in

the multiple SC adjusted model, while the variable being

stratified is not included.

All the statistical analyses were done using an

R package named “survival” in R software version 3.6.1

(2019-07-05). P-values<0.05 were assumed as statistically

significant.

Results
Characteristics of the OC Patients
At first, 600 patients were identified in our study. Only 385

patients met the inclusion criteria for the analysis. Of the

385 EOC patients eligible for the analysis, 243 (63.1%)

experienced death. The mean (±SD) age at diagnosis of the

cohort was 49.0 (±13.2) years old and married patients

represented 340 (88.3%) of the cases. The distribution of

disease stage was as follows: stage I: 113 (29.4%), stage

II: 19 (4.9%), stage III: 185 (48.1%), and stage IV: 68

(17.6%) patients. Therefore, based on disease stage (early/

advanced), 132 (34.3%) and 253 (65.7%) women were

with ESEOC and ASEOC, respectively (Log rank test:

Chi-squired statistics=101.5, P<0.0001).

The patients were divided into four groups based on

histologic subtype: (a) serous carcinoma: 319 (82.9%), (b)

mucinous carcinoma: 39 (10.1%), (c) endometrioid carci-

noma: 12 (3.1%), and the other types (clear cell, undiffer-

entiated carcinoma, Brenner) of tumor: 15 (3.9%) (Log

rank test: Chi-squired statistics=5.08, P=0.1662).

The patients were divided into four groups based on

parity: nulliparous: 88 (22.9%), 1 parity 31 (8.1%), 2 to 5

parity: 158 (41.0%), and >5 parity: 108 (28.0%) (Log rank

test: Chi-squired statistics=3.2, P=0.3643).

The Global OS of All 385 EOC Patients
The median (95% CI) follow-up time for the surviving

EOC patients was 35 (28–41) months. This means that, in

general, fifty percent of the EOC patients survived at least

35 months. Using the KM method, the global overall one-,

three-, five-, seven-, ten-, and fourteen-year survival rates

(95% CI) for the EOC patients were determined to be

79.6% (75.2–83.3%), 49.1% (43.7–54.3%), 34.3% (28.9–-

39.7%), 24.1% (18.8–29.8%), 18.3% (12.8–24.5%), and

6.1% (1.8–2.9%), respectively (Figure 1A).

Univariate semi-parametric Cox PH analyses demon-

strated that age at diagnosis, child-bearing (parity), stage,

and histology had a significant impact on the OS of

patients with EOC (all Ps<0.05) (Table 1).

Multiple stratified Cox-adjusted analysis (stratified by age

variable) showed that 2 to 5 parity [HR (95% CI) = 0.58

(0.38–0.89), P=0.012], >5 parity [HR (95% CI) = 0.56
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Figure 1 (A) Overall Kaplan-Meier (KM) survival estimates for the study population (______) and its corresponding 95% confidence intervals (————) [n=385, number of

occurred event= 243, Median (95% CI) survival time equals to 35 (28–41) months]; (B) Overall KM survival estimates of early (black, n=132) and advanced (red, n=253)

stages EOC patients (Log rank test for equality of survivor functions: Chi-squired statistics=101.5, P<0.0001), Iran, 2001–2016.
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(0.36–0.88), P=0.012] led to a better OS compared to nulli-

parous patients. Moreover, ASEOC: [HR (95% CI) = 4.85

(3.42–6.99), P<0.001], and endometrioid histology [HR (95%

CI) = 2.15 (1.003–4.56), P=0.049] were poor prognostic

factors in patients with EOC when compared to ESEOC and

serous type histology, respectively (Table 1 and Figure 1B).

The Global OS of ESEOC Patients

(n=132)
The median follow-up time for surviving ESEOC patients

was 97 months. Lower bound for 95% CI is equaled to 77

months and upper bound cannot be determined numeri-

cally (Figure 2A). This means that, in general, fifty percent

of the ESEOC patients survived at least 97 months.

Using the nonparametric KM survival estimates, the

global overall one-, three-, five-, seven-, and thirteen-year

survival rates (95% CI) for the ESEOC patients were deter-

mined to be 93.8% (88.0–96.8%), 85.2% (77.4–90.4%),

66.0% (55.6–74.5%), 55.0% (43.5–65.0%), and 45.3%

(32.6–57.2%), respectively.

Based on the univariate semi-parametric Cox PH ana-

lysis, marriage status, child-bearing (parity), staging, and

age at diagnosis had significant effects on the survival time

of the ESEOC patients (all Ps<0.05) (Table 2). These

findings have been depicted graphically in Figure 2.

After adjusting these significant variables by using

multiple stratified Cox regression (stratified by age vari-

able), stage II [HR (95% CI) = 2.70 (1.13 −6.38),
P=0.025] was poor prognostic variable when compared

with stage I patients (Table 2).

The Global OS of ASEOC Patients

(n=253)
Current results demonstrated that the median (95% CI)

follow-up survival time for surviving ASEOC patients was

22 (18–25) months. This means that, in general, fifty percent

of the ASEOC patients survived at least 22 months. Using

the nonparametric KM survival estimates, the global overall

one-, three-, five-, seven-, ten-, and fourteen-year survival

rates (95% CI) for the ASEOC patients were determined to

be 72.2% (66.2–77.4%), 30.1% (24.2–36.3%), 17.5% (12.-

5–23.2%), 7.1% (3.4–12.6%), 3.6% (0.88–9.6%), and 1.2%

(0.04–8.3%), respectively (Figure 3A).

The results of the univariate semi-parametric Cox PH

model indicated that the hazard of death for ASEOC

women with the age at diagnosis of ≥65 years was

Table 1 Univariate and Multiple Covariate Stratified Cox (SC)‡ Adjusted Regression Models of OS for Patients with EOC (Stratified

by Age Variable) via Breslow Method for Ties Handling, n=385, Iran, 2001–2016

Factor Univariate Analysis Multiple Covariate SC Analysis

HR (95% CI) P-value HR (95% CI) P-value

Marriage status Single 1 (Reference) – 1 (Reference) –

Married 1.40 (0.90–2.05) 0.126 1.50 (0.87–2.61) 0.141

Parity 0 1 (Reference) – 1 (Reference) –

1 0.80 (0.45–1.35) 0.404 0.61 (0.33–1.13) 0.115

2 to 5 0.90 (0.64–1.23) 0.475 0.58 (0.38–0.89) 0.012*

>5 1.13 (0.80–1.60) 0.501 0.56 (0.36–0.88) 0.012*

Stage ESEOC 1 (Reference) – 1 (Reference) –

ASEOC 4.75 (3.42–6.64) <0.001* 4.85 (3.42–6.99) <0.001*

Histology Serous 1 (Reference) – 1 (Reference) –

Mucinous 0.63 (0.40–0.99) 0.048* 1.10 (0.67–1.78) 0.708

Endometrioid 0.85 (0.42–1.73) 0.654 2.15 (1.003–4.56) 0.049*

Other types† 1.35 (0.66–2.75) 0.407 1.75 (0.85–3.58) 0.130

Age at diagnosis (years) < 45 – – Stratified by age

45–55 1.75 (1.25–2.44) 0.001*

55–65 2.13 (1.50–3.01) <0.001*

≥65 3.27 (2.20–4.85) <0.001*

Notes: †Other types includes: Brenner tumor, clear cell carcinoma, undifferentiated carcinoma. ‡The proportional hazards (PH) assumption for age variable in multiple Cox-

adjusted model is violated, therefore, we applied stratified Cox (SC) adjusted model. *P-value <0.05 is considered statistically significant.

Abbreviations: ASEOC, advanced stage epithelial ovarian cancer; CI, confidence interval; EOC, epithelial ovarian cancer; ESEOC, early stage epithelial ovarian cancer; HR,

adjusted hazard ratio; n, number of patients; OS, overall survival.
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approximately twice more than that of patients aged

<45 years [HR (95% CI) = 1.70 (1.10–2.56), P=0.016].

In addition, ASEOC patients with 2 to 5 parity [HR (95%

CI) = 0.70 (0.49–0.99), P=0.045] led to a better OS com-

pared to nulliparous patients (Table 3). These results are

better shown graphically in Figure 3.

Table 2 Overall Survival Prognostic Variables in ESEOC Patients Using Univariate and Multiple Covariate Stratified Cox (SC)‡

Adjusted Regression Models (Stratified by Age Variable) via Breslow Method for Ties Handling (n=132), Iran, 2001–2016

Factor Univariate Analysis Multiple Covariate SC Analysis

HR (95% CI) P-value HR (95% CI) P-value

Marriage status Single 1 (Reference) – 1 (Reference) –

Married 3.37 (1.04–10.88) 0.042* 2.30 (0.30–17.00) 0.424

Parity 0 1 (Reference) – 1 (Reference) –

1 2.77 (0.74–10.35) 0.130 2.70 (0.43–17.10) 0.288

2 to 5 2.23 (0.83–6.02) 0.113 1.40 (0.31–6.30) 0.656

>5 4.90 (1.83–13.18) 0.002* 1.75 (0.37–8.17) 0.477

Stage I 1 (Reference) – 1 (Reference) –

II 3.80 (1.84–7.90) <0.001* 2.70 (1.13 −6.38) 0.025*

Histology Serous 1 (Reference) – 1 (Reference) –

Mucinous 0.88 (0.40–1.93) 0.758 0.71 (0.29–1.73) 0.451

Endometrioid 2.40 (0.98–5.85) 0.056 2.28 (0.86–6.08) 0.099

Other types† 2.85 (0.65–12.46) 0.165 1.90 (0.35–10.50) 0.451

Age at diagnosis (years) < 45 1 (Reference) – Stratified by age

45–55 3.58 (1.63–7.85) 0.001*

55–65 5.20 (2.38–11.45) <0.001*

≥65 9.95 (3.35–29.54) <0.001*

Notes: †Other types includes: Brenner tumor, clear cell carcinoma, undifferentiated carcinoma. ‡The proportional hazards (PH) assumption for age variable in multiple Cox-

adjusted model is violated, therefore, we applied stratified Cox (SC) adjusted model. *P-value <0.05 is considered statistically significant.

Abbreviations: CI, confidence interval; ESEOC, early stage epithelial ovarian cancer; HR, adjusted hazard ratio; n, patient number.
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Figure 2 Overall non-parametric Kaplan-Meier (KM) survival probabilities of ESEOC patients (n=132, number of occurred event=46): (A) Overall survival (OS) curve of all

ESEOC patients [survivor function ________, 95% confidence intervals —————]; (B) Stages I (black), and II patients (red) [Chi-squired statistics=14.9, P=0.0001] (C)

Marriage status: married (black), single (red) [Chi-squired statistics= 4.7, P=0.0301]; (D) Parity: 0 delivery (black), 1 delivery (red), 2 to 5 delivery (green), and > 5 delivery

(blue) [Chi-squired statistics=13.7, P=0.0034]; (E) Different age groups at diagnosis age < 45 years (black), 45 ≤ age < 55 years (red), 55 ≤ age < 55 years (green), age ≥ 65

(blue) [Chi-squired statistics=30.2, P<0.0001]; (F) Different histological types: serous carcinoma (black), mucinous carcinoma (red), endometrioid carcinoma (green), and

other types (includes: Brenner tumor, clear cell carcinoma, undifferentiated carcinoma) (blue) [Chi-squired statistics=6.0, P=0.1099], Iran, 2001–2016.
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Using multiple semi-parametric Cox-adjusted PH

regression model, age at diagnosis of equal or more than

65 years old [HR (95% CI) = 2.00 (1.20–3.40), P=0.008]

had an adverse effect on OS compared to age at diagnosis

of <45 years old. In addition, women with parity of equal

to or more than 2 [2–5 parities: HR (95% CI) = 0.58

(0.37–0.90), P=0.014; >5 parties: HR (95% CI) = 0.43

(0.27–0.69), P=0.001] had better OS than nulliparous

women (Table 3).

Discussion
Overall survival (OS) has long been considered as the gold

standard primary endpoint in evaluating the efficacy of

cancer treatment.7 To the best of our knowledge, this is

the first study to investigate the relationship between OS,

stage, and clinicopathologic characteristics of Iranian

women patients with EOC in terms of demographics,

survival outcomes, and prognostic factors. It was found

that the stage, histologic type, and parity were the prog-

nostic factors influencing the survival of patients with

EOC in the present study. Also, in ASEOC patients, parity

had a significant influence on the survival of the patients.

In contrast to ESEOC patients, ASEOC patients with 2 to

5 parities and more than five parities had a significantly

higher OS than nulliparous or single parity women. This

study was the first publication to provide a strong relation-

ship between parity and survival rate in ASEOC patients.

A change in the peak age at diagnosis from approxi-

mately 60 years old to 50 years old From 1979 to 2008

was reported in a study by Chiang et al.2 The mean age at

diagnosis of the patients with EOC was reported as 52.8

years old in another study.11 However, the mean age at

diagnosis in the present study was 49 years old which was

lower than those of the previously mentioned studies.2,11

The percentage of ESEOC patients was 34.3% during the

study period in the present study. The percentage of

ESEOC patients in the current study was lower than

a previous study which reported the percentage of early-

stage patients as 44.4%.11 Regarding the histologic sub-

type, the most common histologic subtype of EOC in the

present study was serous carcinoma (82.9%) followed by

mucinous carcinoma (10.1%). The pattern of histological

types varied across the studies. The most common histo-

logic subtype of EOC was mucinous carcinoma in two

previous studies.2,11 However, the percentages of patients

with serous carcinoma were lower (43.3% and 41.4%,

respectively) than that of the current study.2,11 Besides,

the percentage of patients with mucinous carcinoma in

the present study was less than those of the two previous

studies (11.2% and 24.5%, respectively).2,11
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Figure 3 Overall non-parametric Kaplan-Meier (KM) survival probabilities of ASEOC patients (n=253, number of occurred event=197): (A) Overall survival (OS) curve of

all ASEOC patients [survivor function ________, 95% confidence intervals —————]; (B) Stages III (black), and IV patients (red) [Chi-squired statistics=3.2, P=0.0734] (C)

Marriage status: married (black), single (red) [Chi-squired statistics=0.1, P=0.7090]; (D) Parity: 0 delivery (black), 1 delivery (red), 2 to 5 delivery (green), and > 5 delivery

(blue) [Chi-squired statistics=6.2, P=0.1038]; (E) Different age groups at diagnosis age < 45 years (black), 45 ≤ age < 55 years (red), 55 ≤ age < 65 years (green), age ≥ 65

(blue) [Chi-squired statistics=6.3, P=0.0976]; (F) Different histological types: serous carcinoma (black), mucinous carcinoma (red), endometrioid carcinoma (green), and

other types (includes: Brenner tumor, clear cell carcinoma, undifferentiated carcinoma) (blue) [Chi-squired statistics=4.1, P=0.2508], Iran, 2001–2016.
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Polverino et al demonstrated that histologic type, age,

and residual tumor after surgery are the determinants of

5-year OS in EOC patients with complete response after

first-line surgery and chemotherapy.15

In line with some previous observations, this study

demonstrated that stage I ovarian cancer has a better clin-

ical course than the other stages of ovarian cancer.16,17 The

average survival time in stage III and IV was significantly

less than that of stage I in the current study. The decrease

of OS in EOC patients as the stage advances has been

reported by some previous studies.18,19

Regarding the potential prognostic factors, age at diag-

nosis and parity were found to affect significantly the OS

of patients with advanced-stage disease. ASEOC patients

with the age of 55–65 and more than 65 years old at

diagnosis had a significantly lower OS than the younger

patients (<45 years old). Patients with more than 65 years

old at diagnosis had twice fewer OS rates than those with

less than 45 years old at diagnosis. Therefore, younger

groups had better survival rates. Age at diagnosis was an

important prognostic factor for patients with EOC in the

majority of previous studies2,11,20 which is in line with the

findings of the current research. Some possible explana-

tions for the better survival of younger patients than older

ones include their better response to paclitaxel/platinum-

based chemotherapy, more tolerance to intensive che-

motherapeutic regimens, and earlier stage diagnosis.21,22

Also, a significantly increased OS rate was found in

ASEOC patients with 2–5 and more than 5 deliveries.

ASEOC patients with 2–5 and more than 5 parities had

1.7 and 2.3 times more survival rates, respectively, com-

pared to the nulliparous patients.

Decreased parity accompanied by a westernized life-

style has been previously shown to contribute to the pro-

gressive rise of ovary cancer incidence.23

It has been previously demonstrated that one preg-

nancy decreases the risk of EOC by as much as one

third and each additional pregnancy reduces the OC

risk.24 Moreover, a late-age pregnancy (a pregnancy

after the age of 35) is more protective than early-age

pregnancy (a pregnancy before the age of 25). This

observation has been related to the probable protective

Table 3 Overall Survival Prognostic Variables in ASEOC Patients Using Univariate and Multiple Covariate Semi-Parametric Cox-

Adjusted PH Regression Models via Breslow Method for Ties (n=253), Iran, 2001–2016

Factor Univariate Analysis Multiple Covariate Cox-Adjusted

Analysis

PH Assumption Test†

HR (95% CI) P-value HR (95% CI) P-value P-value

Marriage Status Single 1 (Reference) – 1 (Reference) – –

Married 0.92 (0.60–1.42) 0.714 1.30 (0.72–2.30) 0.383 0.539

Parity 0 1 (Reference) – 1 (Reference) – –

1 0.60 (0.32–1.08) 0.087 0.54(0.28–1.07) 0.077 0.309

2 to 5 0.70 (0.49–0.99) 0.045* 0.58(0.37–0.90) 0.014* 0.787

>5 0.69 (0.47–1.004) 0.053 0.43(0.27–0.69) 0.001* 0.807

Stage III 1 (Reference) – 1 (Reference) – –

IV 1.30 (0.97–1.78) 0.079 1.30(0.94–1.76) 0.117 0.354

Histology Serous 1 (Reference) – 1 (Reference) – –

Mucinous 1.29 (0.72–2.32) 0.391 1.20(0.65–2.14) 0.588 0.360

Endometrioid 3.08 (0.76–12.53) 0.115 2.70(0.64–11.60) 0.172 0.792

Other types‡ 1.40 (0.62–3.19) 0.411 1.50(0.67–3.48) 0.315 0.672

Age at diagnosis (years) < 45 1 (Reference) – 1 (Reference) – –

45–55 1.10 (0.78–1.64) 0.503 1.25(0.84–1.85) 0.270 0.277

55–65 1.20 (0.81–1.78) 0.361 1.40(0.93–2.18) 0.106 0.418

≥65 1.70 (1.10–2.56) 0.016* 2.00(1.20–3.40) 0.008* 0.797

Notes: †P-value for testing PH assumption based on Schoenfeld residuals. P-value for global test to check PH assumption equals to 0.962. Therefore, PH assumption satisfied for all

covariate in the multiple Cox-adjusted regression model. ‡Other types includes: Brenner tumor, clear cell carcinoma, undifferentiated carcinoma. *P-value <0.05 is considered

statistically significant.

Abbreviations: ASEOC, advanced stage epithelial ovarian cancer; CI, confidence interval; HR, adjusted hazard ratio; n, patient number; PH, proportional hazards.
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effect of pregnancy on clearing premalignant or

damaged cells from the ovary.25,26 Also, a 2-fold

increase in the hazard of EOC has been reported for

infertility.27 It has been reported that parity has a long-

term, tumor-concurrent effect on inflammation markers

at menopause which might be a contributing factor in

decreasing the OC risk.28 One explanation for this find-

ing is that child-bearing might reduce immunosuppres-

sion (which typically allows tumor spread) and thus

counteract aging-associated systemic inflammation.28

A previous study about the combined effects of age

and parity on the systemic inflammation markers rele-

vant to OC initiation revealed two mechanisms respon-

sible for this protection. These mechanisms are the

decreased stimulation of regulatory B-cells and the par-

tial impairment of the M2 shift in tumor-associated

macrophages observed in multiparous aged mice com-

pared with virgin aged mice.28 It has also been demon-

strated that the preexisting parity-associated micro-

environmental niche in the omental fat band of parous

mice might slow the metastatic tumor seeding and out-

growth due to the greater proportion of both T and

B lymphocytes.29

The relationship between histological types and survi-

val of EOC patients varied across studies.2,11,17,20 The

results of this research also indicated that patients with

endometrioid type EOC had a worse OS than serous

histological type. Also, the prognosis of the mucinous

type was similar to that of the serous type. However,

the histological type did not affect OS in ESEOC or

ASEOC patients in the current study. Previous researches

demonstrated that the histological type was related to the

risk of death in ASEOC patients.2 Chang et al showed

that patients with clear cell carcinoma had better out-

comes than those with serous carcinoma.11 In contrast,

clear cell carcinoma showed poorer outcomes compared

to the serous carcinoma in ESEOC patients in other

studies.17,20 The difference between the findings of this

study and those of other studies could be justified by the

fact that antineoplastic drug regimens affect the outcomes

of different histologic types especially those of clear cell

histology.12 In contrast to previous studies, in this study,

a few numbers of patients with clear cell carcinoma were

included and were considered as having other types of

tumors. This may be the reason for the difference

between the results obtained in the present study and

those of the other studies.10,16,17 Therefore, a direct

comparison between the results of this study and those

of the other studies was not possible.

In line with previous studies, the tumor stage had

a significant effect on the survival of patients with EOC

in the present study.17,20

The relatively large sample size and the follow-up

period are the factors that make the findings of the present

study more reliable. The presence of gynecologic pathol-

ogists in most hospitals in Iran could be the reason for the

high quality of the histology information in this study

despite the inaccessibility of the central review for histol-

ogy. The front-line chemotherapy regimen was platinum-

paclitaxel for patients who were eligible for chemotherapy.

Also, the collected demographic information at the time of

enrollment might not reflect the status of the patients

throughout the treatment and follow-up periods.

Retrospective and institutional biases were two other lim-

itations of the present study. Nonetheless, the present study

found that parity, stage, and histological type had prog-

nostic roles in the survival of EOC patients.

This study was conducted based on the data collected

from the patients in one referral medical center in Shiraz,

Iran. Therefore, multi–institutional and prospective studies in

the future would be worthwhile. As the amount of residual

tumor after cytoreductive surgery is a determinant of 5-year

OS in EOC patients,15 it would be valuable to evaluate this

important prognostic factor in future studies.

The effect of different chemotherapy regimens on OS

was not assessed in the present study. Therefore, a unique

chemotherapy regimen (platinum-paclitaxel) was used for

patients who were eligible for chemotherapy. The results of

the present study should be confirmed in future studies eval-

uating the effects of different chemotherapy regimens on OS.

Conclusion
Patients with ESEOC, higher tumor stage was associated

with a shorter OS. Also, though the age at diagnosis

harmed the OS of patients with ASEOC, bearing more

than one child improved the OS of these patients.
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