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Objectives: To assess survival and prognostic factors
among women with epithelial ovarian cancer in

Western Saudi Arabia.

Methods: A retrospective cohort study was carried
out between October 2000 and May 2018, reviewing
clinical and pathology data of all women who
underwent staging or debulking surgery for epithelial
ovarian cancer. Analysis of disease-free survival (DFES),
overall survivals (OS) and the associated factors used
Kaplan-Meier method in addition to cox multivariate
regression.

Results: A total of 144 patients were included (median
age=49.5 years), with a median follow-up time was
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3.4 years. Majority (59.7%) of the patients were
diagnosed at an advanced stage (III or IV). The
mean (95% CI) DFS was 82.3 (67.8-96.8)
months, OS was 96.2 (81.3-111.2) months, and
the 5-year survival rate was estimated as 38.9%.
Univariate analysis showed that older age, clear
cell or papillary carcinoma subtypes, serous type,
advanced International Federation of Gynecology and
Obstetrics (FIGO) stage and the presence of residual
disease were associated with poorer DFS and OS (log
rank <0.05). Cox regression showed FIGO stage and
residual disease >lcm as the strongest prognostic

factors independently associated with DES and OS.

Conclusion: Improving early diagnosis and achieving
optimal cytoreduction are the most critical challenges
to achieve significant positive impact on survival of
women with epithelial ovarian cancer.
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pithelial ovarian cancers are the deadliest among

all gynecological cancers, accounting for the fifth
major cause of cancer-related death in European
countries and the United States (US).!? In 2018, the
American Cancer Society reported as high as 22,240
new ovarian cancer cases and approximately, 14,070
disease-related deaths in the US.? Globally, 239,000
new cases of ovarian cancer are diagnosed, associated
with over 150,000 annual deaths, which accounts for
4.3% of all cancer mortality.*

Several efforts were made to improve early detection
of epithelial ovary cancers, and several advances in
therapeutic approaches have been achieved till date.
However, due to their histological diversity and
variable biological and molecular features, the origin
and pathogenesis of these tumors are not elucidated
well. Hence, efforts to improve survival and prognosis
in these patients are barely saucerful.>® In addition,
ovarian cancer remains asymptomatic in early stages,
which results in frequent presentation and diagnosis
at an advanced stage. The disease onset is marked by
nonspecific symptoms that are difficult to identify and
are usually mistaken as physiological changes in the body
due to pregnancy, menopause or aging.” Consequently,
chances of permanent cure for patients are remarkably
low, notably those diagnosed in the advanced stage.®’
The first line management of epithelial ovarian cancer
relies on surgical cytoreduction aiming at complete
tumor resection, which may be completed by platinum-
based chemotherapy.'’

Considering the burdensome morbidity and
mortality of epithelial ovarian cancers, it is critical
to analyze patients’ survival locally and identify the
associated prognostic factors predictive of relapse or
mortality. Globally, the survival rates vary between the
countries.'" Further, according to the definition by the
International Federation of Obstetrics and Gynecology
(FIGO), few well-established prognostic factors include
tumor staging, post-surgery residual lesion, tumor
grade, and histopathological subtypes.'®!*

This study aimed to analyze survival in patients
diagnosed with epithelial ovarian cancer residing in the
western region of Saudi Arabia. The progression-free
(PES) and overall survivals (OS) were estimated and
the associated prognostic factors were investigated. In
addition, the study estimated the 5-year OS and PES

rates.

Disclosure. Authors have no conflict of interests, and the
work was not supported or funded by any drug company.

Methods. A retrospective chart review was conducted
at King Abdulaziz University Hospital (KAUH), Jeddah,
Saudi Arabia, between October 2000 and May 2018.
The study was ethically approved by the Institutional
Review Board of King Abdulaziz University. The study
was conducted in accordance with the principles of
Helsinki Declaration

Clinical data of all females who have benefited
from primary staging or debulking surgery for serous
and non-serous ovarian cancer, between October 2000
and May 2018 at KAUH was collected retrospectively.
Patients who received neoadjuvant therapy and those
with other histology types were excluded.

Clinical and histopathological data were extracted
from the electronic patients’ records and histopathology
reports. Patients’ data included age, marital status,
height and weight, medical history, tumor histological
type, FIGO stage, date of surgery, post-surgery residual
disease, chemotherapy regimens, date of recurrence if
any, and patient’s outcome at last follow-up (including
last follow-up date). Histopathological diagnoses were
based on the World Health Organization criteria.

Progression-free was defined as the time between
primary surgery and recurrence, or death or last
follow-up without recurrence while OS was defined
as the time between primary surgery and death or last
follow-up.

Statistical methods. Data was analyzed using SPSS
version 21.0 for Windows (IBM Corp., Armonk, N.Y.,
USA). A p-value or log rank of <0.05 was considered
for statistical significance. Categorical variables were
correlated using Chi-square or Fisher’s exact test, as
appropriate. Kaplan-Meier method was used to analyze
PFS and OS, and the prognostic factors associated
with PES and OS were analyzed using Log Rank test
for univariate analysis; results are presented as mean
(95% confidence interval [95% CI]) PES and OS,
with graphic presentations of survival curves for most
relevant prognostic factors. Multivariate models were
built using Cox regression, by including significant
prognostic factors; results are presented as hazard ratio

(HR) with 95% CI.

Results. In this study, 144 eligible women were
included. The median (range) age was 49.5 years
(20.0-85.0 years) and the percentage of patients below
40 (28.5%) and above 60 years (25.7%) were similar.
The median body mass index (BMI) was calculated as
27.9 kg/m? and 70.1% were overweight or obese.
Majority patients (76.4%) had serous tumor
including papillary carcinoma. Approximately, half
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of the patients were at stage III (47.9%) while 11.8%
were at stage IV. Further, majority (56.3%) had grade
3 tumor. Subsequent to surgery, majority patients had
no residual disease (53.5%), while 35.4% had residual
disease >1cm. Chemotherapy was used by 69.4% of the
patients with carboplatin + paclitaxel being the most
common regimen (56.9%). Recurrence rate is 34.0%
and mortality rate was 47.2%, with an overall median
follow up of 3.4 years. All participants’ demographic
and clinical characteristics are depicted in Table 1.

Disease-free survival (DFS) and OS. Mean (95%
CI) DFS was 82.3 months (67.8-96.8 months), while
median (95% CI) DFS was 47.0 months (29.5-64.5
months). Mean (95% CI) OS was 96.2 months
(81.3-111.2 months) and median (95% CI) DFS was
72.0 months (51.9-92.1 months). On the other hand,
the 5-year DFS rate was 31.3% while the 5-year OS
rates was 38.9%.

Prognostic factors for DFS and OS. Prognostic
factors for DFS and OS are depicted in Table 2 and the
most significant factors are depicted in Figure 1 for DES
and Figure 2 for OS. Kaplan-Meier survival analysis
showed that older age (60 years and older), clear cell
or serous type, advanced FIGO stage and the presence
of residual disease were associated with a shorter DFS
(log rank <0.05). Similarly, OS was significantly shorter
among patients with older age, clear cell or serous type,
advanced FIGO stage and presence of residual disease
(log rank <0.05).

Independent factors of DSF and OS. Multivariate
Cox regression models showed FIGO stage to be an
independent factor of both DES and OS. Regarding
DEFS, the adjusted HRs of recurrence or death for tumor
stage II, IIT and IV as compared with tumor stage I were
443 (p=0.044), 13.08 (p=0.001), and 6.15 (p=0.024)
respectively; while in OS the hazard ratio of death were
10.34 (p=0.005), 39.14 (p=0.001), and 15.14 (»=0.003)
respectively. Residual disease >1 ¢cm was independently
associated with DFS (HR=4.78; p<0.001) but not with
OS (HR=2.92; p=0.032, with reference category not
significant [p=0.079]). Regarding disease progression,
only persistent disease was independently associated
with OS (HR=3.90; p=0.039), while recurrence was
not a significant predictor of OS (HR=1.01; p=0.988);
however, the reference category (no progression) was
not significant at the assumed level of significance
(p=0.068). Patient’s age and tumor histological subtype
were not independently associated with DES or OS
(Table 3).

Discussion. This retrospective single-center study
showed that women afflicted with epithelial ovarian
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Table 1 - Demographic, clinical, and tumor characteristics of patients
with ovarian cancer (N=144).

Variable Median (range) n (%)
Age (years)
20-39 41 (28.5)
40-59 66 (45.8)
60-85 37 (25.7)
Median (range) 49.5 (20.0-85.0)
Marital status
Never married 22 (15.3)
Married 122 (84.7)
Body mass index (kg/m?)
Underweight (<18.5) 5 (3.5)
Normal (18.5-24.9) 38 (26.4)
Overweight (25.0-29.9) 49 (34.0)
Obese (30+) 52 (36.1)
Median (range) 27.9 (14.6-44.73)
Parity
Nullipara 38 (26.4)
1-3 55 (38.2)
>4 51 (35.4)
Median (range) 3 (0-13)
Medical disease
No 69 (47.9)
Yes 75 (52.1)
Histopathology
Serous 110 (76.4)
Non-serous 34 (23.6)
Mucinous 24 (16.7)
Endometroid 8 (5.6)
Clear cell 2 (1.4)
Stage
1 42 (29.2)
i 16 (111
111 69 (47.9)
I\% 17 (11.8)
Grade
1 37 (25.7)
2 26 (18.1)
3 81 (56.3)
Residual disease
0 77 (53.5)
<1 16 (11.1)
>1 51 (35.4)
Chemotherapy
No 44 (30.6)
Yes 100 (69.4)
Carboplatin and paclitaxel 82 (56.9)
Carboplatin alone 18 (18.0)
Disease progression
No 90 (62.5)
Recurrence 49 (34.0)
Persistent disease 5 (3.5)
Last follow up status
Alive 76 (52.8)
Deceased 68 (47.2)
Follow up period (years)
Median (range) 3.4 (2.2-17.1)
Mean (SD) 4.43 (3.90)
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Table 2 - Prognostic factors affecting overall survival and progression free survival among ovarian cancer patients (N=144).

PFES (months) OS (months)
Parameters % %
n censored Mean (95% CI) Log rank censored Mean (95% CI) Log rank
Age (years)
20-39 41 75.6 141.9 (115.6-168.2) 80.5 152.6 (128.0-177.2)
40-59 66 37.9 72.7 (53.3-92.2) <0.001* 50.0 89.9 (70.1-109.8) <0.001*
60-85 37 21.6 42.4 (24.1-60.7) 27.0 50.2 (31.5-68.8)
BMI levels (kg/m?)
Underweight 5 40.0 85.2 (8.0-162.4) 40.0 89.0 (14.5-163.5)
Normal 38 50.0 89.0 (61.9-116.1) 0.942 63.2 106.8 (78.7-134.9 0.791
Overweight 49 44.9 67.6 (49.9-85.4) 51.0 75.6 (58.3-92.9)
Obese 52 40.4 74.9 (53.3-96.4) 48.1 88.7 (66.7-110.7)
Parity
Nullipara 38 52.6 76.5 (56.4-96.5) 57.9 82.0 (63.0-101.1)
1-3 55 49.1 88.0 (64.4-111.7) 0.388 63.6 114.5 (89.0-140.0) 0.126
>4 51 33.3 65.8 (45.3-86.2) 37.3 73.8 (54.1-93.4)
Marital status
Single 22 54.5 67.7 (44.7-90.7) 59.1 79.7 (55.5-103.9)
Married 111 44.1 82.9 (66.6-99.2) 0.567 52.3 95.5 (78.8-112.2) 0.912
Divorced b) 0.0 34.2 (19.2-49.2) 40.0 91.8 (24.4-159.2)
Widow 6 50.0 47.2 (9.4-85.0) 50.0 48.2 (11.0-85.4)
Histopathology
Clear cell 2 50.0 35.0 (0.0-72.4) 100.0 NC
Endometroid 8 50.0 119.2 (68.1-170-2) 0.004* 62.5 126.1 (73.3-178.9) 0.025*
Mucinous 24 79.2 145.2 (109.7-180.7) 79.2 145.3 (109.9-180.7)
serous 110 36.4 64.7 (50.6-78.8) 45.5 80.7 (65.5-95.9)
Bpe
Serous 110 36.4 64.7 (50.6-78.8) <0.007% 45.5 80.7 (65.5-95.9) 0.003*
Non-serous 34 70.6 134.1 (105.6-162.6) 76.5 145.2 (117.1-173.2)
Stage
1 42 85.7 163.6 (143.9-183.3) 88.1 169.7 (152.2-187.3)
11 16 50.0 67.3 (46.6-88.0) 0,001 62.5 81.1 (62.7-98.6) IR
111 69 23.2 42.5 (28.1-56.9) 34.8 54.4 (38.5-70.3)
v 17 23.5 36.6 (11.6-61.7) 29.4 49.9 (24.3-75.5)
Grade
1 37 83.8 141.8 (124.6-158.9) 83.8 141.8 (124.8-158.9)
2 26 57.7 110.6 (74.8-146.3) <0.001* 61.5 119.1 (84.7-153.4) <0.001*
3 81 22.2 43.6 (29.9-57.4) 35.8 60.5 (44.6-76.4)
Residual disease (cm)
0 77 74.0 137.2 (118.4-156.1) 77.9 145.7 (127.1-164.3)
< 16 12.5 23.7 (18.2-29.3) <0.001* 313 48.1 (36.1-60.0) <0.001
>1 51 9.8 21.2 (12.9-29.4) 21.6 38.2 (26.5-50.0)
Chemotherapy
No 44 77.3 147.3 (123.3-171.3) 77.3 147.3 (123.3-171.3)
Carboplatin and taxane 82 329 55.8 (40.5-71.1) <0.001* 46.3 69.4 (53.2-85.6) <0.001*
Carboplatin 15 20.0 58.3 (23.8-92.8) 26.7 72.4 (34.5-110.2)
Recurrence
No 90 - - 71.1 128.8 (109.2-148.4)
Yes 49 - - - 24.5 55.3 (40.7-69.9) <0.001*
Persistent disease 5 - - 0.0 9.0 (3.9-14.1)

Kaplan-Meier survival analysis. *Statistically significant result (log rank<0.05). NC: Statistics were not calculated because all observations were

censored. DFS: disease-free survival, OS: overall survival, BMI: body mass index
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Figure 1 - Progression free survival. Kaplan-Meier survival curves of the most significant prognostic factors for disease-free survival in epithelial

ovarian cancer.

cancer have an average DFS of ~6.9 years and OS of
8 years following primary staging or debulking surgery.
Further, the 5-year DFS rates was ~-31% and OS
was 39%. The FIGO stage was found to be the most
significant prognostic factor in these patients, with
advanced stages being independently associated with
high HR in both DFS (HR >4.4) and OS (HR >10.3),
depending on the stage and with reference to FIGO stage
I. Kaplan-Meier survival analysis showed that both PES
and OS were inversely associated with tumor stage; that
is, mean PFS and OS decreased from 163 and 169.7
months in women with stage I disease to 23.5 and 49.9
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months in those with stage IV disease, respectively (log
rank <0.001) (Figures 1&2). The significance of tumor
stage was further demonstrated in multivariate analysis,
with hazard ratios in stage II (4.43 and 10.34), stage 111
(13.08 and 39.14), and stage IV (6.15 and 15.14), by
reference to stage I for relapse and death respectively.
Other independent prognostic factors included
residual disease >1 cm and carboplatin alone
chemotherapy regimen, which were associated with
~4.8 and 3.2 HR in DEFS, respectively; besides persistent
disease, which was associated with 3.9 HR in OS and
by considering a margin error of 0.1 for the reference
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Figure 2 - Overall survival. Kaplan-Meier survival curves of the most significant prognostic factors for overall survival in epithelial ovarian cancer.
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category. On the other hand, older age, serous tumor
including papillary and clear cell carcinoma type were
associated with shorter DFS and OS in unadjusted
analysis but did not show any significance in adjusted
survival analysis.

Survival in epithelial ovarian cancer and the
prognostic value of FIGO stage. Although epithelial
ovarian cancer is characterized by poor prognosis
and survival, findings from the present study
showed relatively lower survival results compared to
international data. An American study by Baldwin et
al,"”® which included 40.690 patients, showed a 5-year
and 10-year survival rates as high as 44% and 36%
that increased to 53% and 42% in patients who had
surgery as first treatment, respectively. Besides, being
perceptively higher than the 39% survival rate found
in the present study, these figures still denote poor
prognosis of the disease. Indeed, despite advancements
in surgical techniques and chemotherapy of epithelial
ovarian cancer, no signiﬁcant improvement in the
long-term survival has been achieved in the last decades.
Additionally, the rate of recurrence among survivors is
very high, resulting in chronic cancer disease.'* A recent
report from Netherlands showed a 5-year survival
fluctuating between 31% and 35% between 1989 and
2014, which dropped to ~16%-25% for FIGO stages
[IB-IV. The other remarkable observation was the higher
percentage of patients diagnosed at advanced stage (I
or higher), representing the majority of cases, such as
approximately 80%, and explaining the poor survival
in this population of patients (15). These findings are
closely comparable to the present study which showed
as low as 39% survival rate at 5 years with a mean
survival dropping from 8.3 years in stage I to 5.2 years
in stage II; besides approximately 70% of the patients
had FIGO stage II or higher at surgery. This is also
consistent with the study by Baldwin et al,” showing
that 80% of American women with epithelial ovary
cancer are diagnosed and treated at stage II or higher,
resulting in substantial decrease in the 5 year survival
from 89% in stage I to 70% in stage II, 36% in stage
III, and 17% in stage IV."> Comparably, a Turkish study
by Ercelep et al'® reported remarkably better survival
figures, with a 5-year survival being approximately
80% among a cohort of 378 patients. However, with
reference to the other studies, the Turkish cohort
comprised a higher percentage (-38%) of patients who
were diagnosed and treated at stage I, along with a high
percentage (89%) having no or minimal residual disease
after surgery, which may explain the high survival
figures.'® Altogether, these observations put forward
the burden of delayed diagnosis on the prognosis of
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epithelial ovarian cancers and highlight the important
of optimal cytoreductive surgery to improve survival.

Prognostic  value of bhistological features of
epithelial ovarian cancers. This study showed a set
of other prognostic factors that were associated with
poor survival. Of interest, residual disease >lcm was
associated with approximately 5 hazard ratios in in DFS
and 3 hazard ratios in OS, while other expected factors
including older age, tumor grade, and histological
subtype were only significant in unadjusted analysis.

Overall, tumor stage continues to be a strong
predictor for survival and prognosis in epithelial ovarian
cancers, with no change in this trend over the past 2
decades. Literature shows that advanced stages notably
stage III and stage IV were independent predictors for
clinical outcome and associated with poor survival.'”!¥
However, the prognosis of advanced tumor stage may
vary by histological subtype. A Japanese study on women
with stage IV epithelial ovary cancers demonstrated
worse OS among those with mucinous and clear-cell
subtypes versus those with serous subtype.” Further,
Oliver et al* analyzed data from 9,531 ovarian cancer
patients with respect to the histology and cancer stage,
and observed a statistically significant interaction
between stage and histology for both PES and OS.
Stage I-II patients had significantly better PFS in clear
cell carcinoma than in serous histopathology, while OS
was numerically better but not significantly. In stage
III and IV, patients with clear cell carcinomas were at
significantly increased risk of disease progression or
death than serous types.”

On the other hand, literature shows inconsistent
relationship of survival and prognosis with tumor
histology and grade.”!* A previous study on a larger
sample reported statistically significant association of
survival with tumor histology in multivariate analysis,
besides age and residual disease, while tumor grade
showed significance only in univariate analysis."
Furthermore, authors of the latter study observed a
better PFS and OS in patients with serous histology
compared with mucinous and clear-cell carcinomas,
and mucinous subtype was found to carry 2-fold risk
of death compared to clear-cell.'” This is discrepant
from our findings showing mucinous subtype being
associated with the best survival and DFS outcomes. In
a Chinese study, ovarian cancer patients with early-stage
disease and younger age at diagnosis were observed to
have better OS in multivariable analysis. However,
for advanced-stage patients, histology, platinum-
based adjuvant chemotherapy, tumor stage, and age
at diagnosis were significantly associated with OS.'®
In another study, the tumor grade, residual disease
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and age were found significant prognostic factors of
survival in univariate analysis; whereas in multivariate
analysis, tumor grade and stage showed to be the only
independent predictors for survival."”

Prognostic value of residual disease. Besides
histological features, the most important factor for
improving survival among ovarian, tubal and peritoneal
cancer patients is the complete macroscopic resection,
which is determined by minimal residual disease.?**¢
In line with our findings a large meta-analysis has
shown that there is an increase of 5.5% in median
survival time for each 10% increase in the amount of
cytoreduction. Achieving complete cytoreduction until
absence of residual disease significantly contributes in
favourable survival.”” Researchers further noted that
optimal cytoreduction had carried a 3 and half fold
decreased risk of death compared with the suboptimal
cytoreduction surgery.”**

Chemotherapy and survival. In the present study,
survival analysis showed that survival was poorer among
patients who had chemotherapy, accounting for more
than 60% reduction in mean DFS and 50% reduction
in OS in unadjusted analysis. However, adjusted
analysis showed no significance for chemotherapy,
except for carboplatin regimen in DFS. This is plausibly
explained by chemotherapy being selectively indicated
for patients with advanced stage, which is confirmed
by further analysis showing chemotherapy being used
in 88%-100% of stage II-IV cases versus only 12%
in stage I cases. This is supported by another study
showing that taxane-based adjuvant chemotherapy was
significant as a prognostic factor for OS in advanced-
stage patients, besides other clinical and pathological
factors."® Further, time frame between surgery and
chemotherapy was not investigated in the present study,
extraction.’®™* Studies on experimental animal models
have observed an increased metastatic activity after the
surgical removal of primary tumor, it suggests that a
short duration between surgery and the beginning of
chemotherapy is beneficial for survival.'>%

Other prognostic factors in epithelial ovarian cancer.
The association between age at diagnosis and prognosis
has been evaluated in various studies of ovarian cancer.
It is usual observation that younger patients present
more frequently with borderline or well differentiated
invasive forms of epithelial ovarian cancer than older
patients.'”*® Although such observation seems to be
explained by life expectancy in the general population,
in this study PFS and OS was significantly shorter
among patients with age 60 years old and older. The
effect of age is often combined with that of other

associated pathological factors. For example, a study
conducted in stage III ovarian cancer patients found
that younger patients had better survival than the older
patients.'” Another study showed that patients >65
years, with serous ovarian cancer were more typically
characterized by higher tumor grade and poor survival,
as compared with younger patients.?’

We have not found any association between survival
and BMI levels of ovarian cancer patients. Previous
investigations also reported that there is no association
between BMI levels and OS or disease-specific survival
in ovarian cancer. However, a strong effect was evident
when BMI levels were viewed according to stage.’®
In our study, marital status of patients was also not
a significant predictor of survival in univariate or
multivariate analysis. Contradictory results have been
reported about the marital status and survival among
ovarian cancer patients. Wang et al*’ have observed
similar risk of mortality for married and unmarried
women.”” while other data suggested that unmarried
women were at significantly higher risk of metastatic
cancer and death compared to the married patients.

Another prognostic factor in epithelial ovarian
cancer the the present study did not investigate is
lymphadenectomy. Lymphadenectomy was reported
to significantly improve the PFS by 72% and OS by
61%, notably after the dissection of both pelvic and
paraaortic lymph nodes.'®

Study limitations. The 2 major limitations for the
present study include the retrospective design and small
sample size. The former resulted in some unobserved
variables while the later resulted in high percentage of
censoring in the survival analysis reducing the power of
analysis. Small sample size had led to poor subgroup
analysis; notably in comparing the prognostic values
of different histological subtypes and chemotherapy
regimens, and stratifying the respective effects of these 2
factors by tumor stage.

In conclusion, epithelial ovarian cancers are
characterized by poor prognosis including reduced
survival and DFS, with majority patients not achieving
5-year survival. Although, these local figures are in
concordance with international data, further efforts
should be made to enhance early detection as the
disease stage at surgery was of major prognostic value
in patients’ survival. By considering residual disease as
one of the most critical modifiable prognostic factors,
we emphasize the importance of utilizing state-of-
the-art surgical techniques and enhancing surgeons’
performance to achieve optimal cytoreduction and
improve the chances for long term survival of patients.
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Further local studies with longer follow up are warranted

to

provide sufficient meta-data for adequate analysis

of the long-term survival and the relevant prognostic
factors, thereby enabling the establishment of a national
strategy in the diagnosis and management of epithelial
ovarian cancers.
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