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Epithelial ovarian carcinoma accounts for the majority of ovarian malignancy among women worldwide, with reported one-
year survival rates to be 75% and 44% in five-year cases by the American Cancer Society. As ovarian cancer is the 
seventh most common malignancy among women in Saudi Arabia and the leading cause of gynecological cancer 
mortality, we aimed to determine the outcomes of patients with epithelial ovarian cancer treated at a single center in 
Jeddah, Saudi Arabia.This retrospective study focused on reviewing the medical data, tumor characteristics, and the 
natural history of the disease among the patients undergone treatment for epithelial ovarian cancer from 2000 to 2012 at 
King Abdulaziz Medical City.  A confirmed diagnosis based on cytology or histopathology reports of the patients was 
included for data collection. Medical records were retrieved using International Classification of Disease 10 codes, and 
data was recorded using observational recording forms.The final analysis included data from 148 patients diagnosed at a 
mean age of 55 ± 17 years (95% confidence interval [CI], 51–59 years). According to the International Federation of 
Obstetrics and Gynecology staging, 121 patients (80%) displayed stage III or IV disease. The most common histological 
type was the serous subtype (90 patients [59.2%]). The median overall survival was 47 months (95% CI, 27–67 months), 
with a median disease-free survival of 16 months (95% CI, 14.7–17 months) for local recurrence and 20 months (95% CI, 
14.3–25.6 months) for distal recurrence. The 1-year and 5-year survival rates were 67% and 29%, respectively. The 5-
year survival for patients ≤70 years of age was significantly higher than for older patients (57 vs. 12 months, P < 0.01). 
The survival rates for patients treated at King Abdulaziz Medical City are significantly lower than the globally reported 
ones hence, indicating a need for further studies and in-depth analysis to improve the outcomes of women with epithelial 
ovarian cancer in Saudi Arabia. 
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INTRODUCTION 

Ovarian cancer is the second most common 
gynecological malignancy that claims the lives of several 
women worldwide (Siegel et al. 2013). The lifetime risk for 
developing ovarian cancer is approximately 1.4%, and the 
majority of ovarian malignancies are epithelial type (Lacey 
and Sherman, 2009). Epithelial ovarian carcinomas (EOC) 
often present themselves asymptomatically with 
nonspecific symptoms that co-occur with other 
gastrointestinal and urological conditions (Goff et al. 
2000), such as bloating, early satiety, pressure in the 
abdomen, and abdominal or back pain (Oslon et al. 2001). 
Although most of the cases presenting EOCs are 
symptomatic in nature, however, owing to its 
heterogeneity, diagnoses are often not made until late 
stages (Vine et al. 2001). This delayed diagnosis has 
resulted not only in a poor prognosis of the disease but 

also affected the overall survival rates.  Apart from genetic 
and sporadic factors, others affecting patient prognosis 
are the residual tumor mass after cytoreductive surgery 
and the responsiveness to subsequent platinum-based 
therapy (Braicu et al. 2013), which comprise the standard 
treatment regimen for patients with primary disease (Al 
Rawahi et al. 2013). Neoadjuvant chemotherapy was 
found to improve the efficacy of cytoreductive surgery, 
decreasing the perioperative morbidity among patients 
>70 years old but not impacting the overall or disease-free 
survival (Glasgow et al. 2013).  

 According to the American Cancer Society, one, 
five and ten-year overall survival rates for women with 
ovarian cancer in 2013 were recorded to be 75%, 44%, 
and 34%, respectively. The staging of disease plays an 
important role in determining overall survival, with 5-year 
survival rates of 92%, 72%, and 27% for patients with 
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localized disease, regional disease, and distant 
metastasis, respectively (Americal Cancer Society, 2013). 
The American Cancer Society also reported that the 5-
year survival rate was 27% for women aged >65 years 
and 56% for those aged <65 years. The average age of 
women at diagnosis of ovarian cancer is 63 years 

(American Cancer Society, 2013) however, the median 
age of patients at diagnosis in Saudi Arabia, where 
ovarian cancer is the seventh most common and leading 
cause of mortality among women, was found to be 51 
years. Hence, a national study conducted at King Faisal 
Specialist Hospital in Riyadh highlighted a median 
progression-free survival of 11.9 months, with a higher 
percentage of patients presenting with advanced disease 
in comparison to previously reported cases (Al-Badawi et 
al. 2013). As patient characteristics, tumor behaviors, and 
disease outcomes among the Saudi population are not 
well characterized, we aimed to perform a retrospective 
study on women treated for ovarian cancer at King 
Abdulaziz Medical City, Jeddah. 
  
MATERIALS AND METHODS 

In this retrospective study, the medical charts of all 
patients with epithelial ovarian cancer treated at King 
Abdulaziz Medical City, Jeddah, between the years 2000 
and 2012 were evaluated. Prior to data collection, the 
study design was scrutinized and approved by the 
institutional review board (IRB) and ethical review 
committee (ERC). A confirmed diagnosis of the disease 
based on the patient’s cytology or histopathology reports 
corresponding to International Classification of Disease 10 
codes were made a part of the study. Out of 240 records 
initially identified, 92 records that failed to meet the 
inclusion criteria due to incomplete information were 
excluded from the study. Thus, patient’s characteristics, 
risk factors, stage at diagnosis, grade, and type of 
treatment employed (including surgery and chemotherapy) 
were evaluated from 148 cases via observational 
recording forms.  

 All the data were analyzed using SPSS software 
(version 21; SPSS Inc., Chicago, IL). Simple descriptive 
statistics were used to describe the patients and their 
tumor characteristics. Life tables and Kaplan-Meier curves 
were used to estimate the time from the primary treatment 
employed against the disease to incidence of recurrence 
or death i.e. disease-free and overall survival rates. 
 
RESULTS  

The mean age at diagnosis of the 148 patients 
included in the final analysis was 55 ± 17 years (95% 
confidence interval [CI], 51–59 years). The median body 
mass index (BMI) was 27 kg/m2 (interquartile range [IQR], 

9.5 kg/m2), and the median parity was 5 (IQR, 6). 
According to the International Federation of Gynecology 
and Obstetrics staging system, 15 patients (10%) had 
stage 1 ovarian cancer, 9 patients (6%) had stage 2, 70 
patients (47%) had stage 3, and 27 patients (18%) had 
stage 4; the stage was unknown for the remaining 27 
patients (18%). Furthermore, histological classification 
findings showed 90 patients (59.2%) had the serous 
subtype, 19 patients (12.5%) had the mucinous subtype, 5 
patients (3.3%) had the endometrioid subtype, 4 patients 
(2.6%) had the clear cell subtype, and 1 patient (0.7%) 
had carcinosarcoma; the subtypes for 8 patients (5.1%) 
were unknown. Before primary cytoreductive surgery, 41 
patients (28%) underwent neoadjuvant chemotherapy, 
which included carboplatin and taxane (30 patients [73%]) 
or carboplatin only (11 patients [27%]); 20 of these 
patients underwent interval debulking surgery and 21 
patients either completed their chemotherapy regimen and 
did not undergo surgery or did not complete their 
chemotherapy regimen. The most common reasons for 
not completing therapy were a deterioration in the 
patient’s performance status, loss to follow-up, and death. 

 The median overall survival was 47 months (95% 
CI, 27–67 months) (Figure 1A). The 1-year survival rate 
was 67% and the 5-year survival rate was 29%. Patients 
with early-stage cancer had significantly better overall 
survival than those with late-stage cancer (P = 0.005) 
(Figure 1B). Additionally, the overall survival was better for 
patients who were ≤70 years old at diagnosis (median 57 
months; 95% CI, 32–82 months) than for those who were 
>70 years old (12 months; 95% CI, 0–32 months) (P = 
0.001) (Figure 1C). The median disease-free survival was 
16 months (95% CI, 15–17 months) for local recurrence 
(Figure 1D) and 20 months (95% CI, 14–26 months) for 
distal recurrence (Figure 1E). 
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Figure 1: Kaplan-Meier graphs representing overall survival analysis among epithelial ovarian cancer 

patients. A) Represents the overall survival in the study population. B) Highlights overall survival among patients 
according to disease stage indicating a statistically significant difference (p=0.005) whereas C) Represents a 
statistically significant result at p=0.001 for overall survival according to age of the enrolled patients Kaplan 
survival curves for disease-free survival for local recurrence D) and for distal recurrence E) indicating a 
substantial decrease of DFS period in case of local recurrence in comparison to DFS among distal recurrence 
individuals 

 

DISCUSSION 
EOCs, which are now reported as the fatally progressing 
disease in the Saudi population, are often associated with 
a lower five-year survival rate hence, this study focused 
on analyzing the survival rates among the Saudi 
population by taking into consideration several 
contributing risk factors. The current study highlighted that 
the mean age of patients at diagnosis was consistent with 
that reported by Al-Badawi et al. (2013) and similar to that 
reported by the Saudi Cancer Registry data in 2009 (55 
versus 51 years, respectively), whereas it was relatively 
lower than that reported by the National Cancer Institute in 
the United States (63 years).12 Although the age at 
presentation is associated with overall survival, the rates 
reported for patients in Saudi Arabia were lower than 
expected. However, the survival rates were significantly 
higher for Saudi women ≤70 years old than for those >70 
years. This suggested that age is a critical prognostic 
factor in determining the overall as well disease-free 
survival among patients. This finding was congruent with 

our finding as well as Dang et al. (2017), who proposed a 
lower survival rate and a poor performance status among 
the elderly as opposed to their younger counterparts 
(Dang, 2017). 
 The median disease-free survival for local and 
distal recurrences in our population was similar to the 
findings of a recent national study (Al-Badawi et al. 2013). 
However, the 1- and 5-year survival rates were lower than 
the 2013 rates from the American Cancer Society, 
(American Cancer Society, 2013) which were likely 
influenced to a large extent by prognostic factors such as 
age and stage at diagnosis. According to Al-Badawi et 
al.10, patients with early-stage disease had significantly 
better survival than patients with advanced-stage disease. 
Our study cohort comprised 121 patients (80%) with stage 
III or IV disease, similar to that in the study by Al-Badawi 
et al. (88%).The percentages of patients with the various 
histopathological subtypes presented here were also 
consistent with those demonstrated by Al-Badawi et al. 
however, these results weren’t in alignment with another 
national study, which categorized 70% of patients under 
serous subtype and 25% of patients under mucinous 
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subtype (Abdullah et al. 2012) (vs. 59.2% and 12.5%, 
respectively, in our study). 
 Additionally, on establishing an association 
between BMI and EOCs survival, contradictory data or 
studies were found in this regard.  A study conducted by 
Olsen et al. (2007) indicated that BMI (obesity or 
overweight status) affected overall or disease-free survival 
(Oslon et al. 2001). On the contrary, a recent study 
conducted by Bandera et al. 2017 (Bandera et al. 2017) 
stated that no direct association existed between obesity 
and EOC survival however, their correlation varied by 

stage. He proposed that obese women (BMI ⩾35 kg m−2) 
who presented with the localized disease were likely to 
have poorer survival chances in comparison to obese 
females with advanced-stage disease. Despite these 
findings, the association between the two i.e. BMI 
(obesity) and EOC patients still remain equivocal. On the 
other hand, the mean BMI of our patients was consistent 
with national data showing a prevalence of overweight 
status and obesity among Saudis. However, we failed to 
detect an association between BMI and survival in our 
study. We also did not detect an association between the 
median parity number and survival. To sum up, many of 
the cases at King Abdulaziz Medical City had incomplete 
data in the patient’s records, and several patients were 
lost to follow-up, transfer to another hospital or death. 
Moreover, selection biases may be present in our study 
which is an inherent part of any retrospective study. Due 
to these limitations encountered in the study, a larger 
patient cohort may be needed to confirm these findings. 

CONCLUSION 
Amongst the diverse cancers reported in the Saudi 

population, the epidemiology of some has attained an 
increased magnitude of lifetime risk and mortality, with 
epithelial ovarian cancer being no exception. Hence, this 
study is the first to report the outcomes of patients with 
epithelial ovarian cancer in the western region of Saudi 
Arabia, a disease that has contributed to the overall 
cancer burden in the region. The overall 1- and 5-year 
survival rates observed in this study are lower than those 
reported in North America. Although the mean age at 
diagnosis for our population was lower, the vast majority 
of cases were diagnosed at a late disease stage, which 
may account for the reduced survival. Large multicenter 
prospective studies are needed in Saudi Arabia to develop 
a strategy for the effective management of epithelial 
ovarian cancer. Moreover, early detection and screening, 
up-graded instruments or techniques, better palliative care 
and most importantly ‘awareness’ could potentially 
contribute to alleviating the overall burden of cancer on 
the health care system within Saudia Arabia. 
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