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Abstract

Background: To improve the overall survival of epithelial ovarian cancer (EOC)
patients, a more precise risk identification after completion of standard treatment
will enhance patients' follow-up surveillance and the use of individualized targeted
therapy.

Aim: This study explored the potential risk predictors of early mortality in EOC
patients who had standard treatment with debulking surgery and chemotherapy.
Methods: The study included 93 EOC patients who had standard treatment and
were followed up between January 2011 and December 2020. The sociodemo-
graphic, clinical, and laboratory data of patients with EOC including the update on
their 3-year follow-up status were retrospectively collected and analyzed. Early
mortality is defined as the death of a patient within 3 years of completion of
standard treatment. Patients' data were computed using descriptive statistics and
the associations between patients' factors and the risk of early mortality were tested
using the binary logistic regression model.

Results: Early deaths occurred in 36 (38.7%) of patients with EOC. In the final
multivariate analyses, early tumor relapse within 6-months of treatment completion
was the only independent risk factor that predicts early mortality in EOC patients
(risk ratio = 8.6, 95% confidence interval: 3.3-24.5, p < 0.01).

Conclusion: Our study suggests that early tumor relapse may be a useful surrogate
of early mortality in EOC. However, our findings should be interpreted with caution
pending further corroboration through an adequately powered, prospective

multicenter study.
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1 | INTRODUCTION

Ovarian cancer is the second most common gynecologic cancer in
Nigeria® with the highest incidence seen among women above the
age of 50 years.? An estimated 90% of all ovarian cancer are of
epithelial origin® with more than 70% of these cases diagnosed at the
later stages of the disease.? The overall 5-year survival rate of
patients with epithelial ovarian cancer (EOC) is about 30%-48%
despite the standard treatment of surgery and chemotherapy*® with
only a very modest increase of about 2%-4% since 1995.° Since the
early 1970s, the prognosis of EOC has not improved substantially
despite the substantial investments in the development of new
cancer therapeutics.”

Several clinical and laboratory factors have been reported to
influence the survival of EOC patients including age,® menopausal

10,11

status,”  tumor postoperative residual tumor

14,15

stage,
volume,*?1% tumor histology, presence of ascites,’® and
pretreatment serum concentrations of cancer antigen-125
(CA-125).17 Most of these patient-specific and tumor character-
istics were also found to be strongly associated with mortality in a

large study conducted recently by Peres et al.*®

involving the
secondary data analysis of over 35,000 women with EOC in
2004-2016 that were extracted from the Surveillance, Epide-
miology, and End Results (SEER) program. However, these strong
associations were only found in the years following cancer
diagnosis as the impact of these factors decreases steadily with
increasing survival time.'® A risk-stratification strategy using
some of these patient and tumor characteristics is now being
used to predict mortality risk and to identify EOC patients that
require more intensive and individualized follow-up surveillance
plans. This is even more important in resource-limited settings
with a much higher early mortality rate in ovarian cancer patients
as they advance through the survival trajectory.® This current
study, therefore, focused on identifying these important risk
predictors of early mortality in EOC patients managed and
followed up over 10 years period at the women's cancer unit of

a university teaching hospital in Southwest Nigeria.

2 | MATERIALS AND METHODS

2.1 | Study design and settings

This was a retrospective cohort study of all EOC cases who
completed the standard treatment and were followed up between
January 2011 and December 2020 at a university teaching hospital in
Southwest Nigeria. The hospital is a foremost tertiary health
institution in Southwest Nigeria that serves mainly as a specialized
referral center for other government-owned and private hospitals in
Lagos, Ogun, and Oyo States. The hospitals provide varieties of in-
patient and out-patient multidisciplinary oncology care including

gynecologic cancer.

2.2 | Eligibility criteria

We retrieved data from the medical records of women who were
treated for EOC and completed up to 3-years of follow-up in the
women's cancer unit from January 2011 to December 2020. The
inclusion criteria were: (1) patients with EOC confirmed by
histopathology; (2) patients who had a full course of standard
primary treatment consisting of either primary debulking surgery
(PDS) and postoperative adjuvant chemotherapy (ACT) or pre-
operative neoadjuvant chemotherapy (NACT), interval debulking
surgery (IDS), and postoperative adjuvant chemotherapy (ACT);
(3) patients with complete medical records and laboratory test
results required for data analyses. The exclusion criteria were:
(1) patients who did not complete their treatment; and (2) patients
with severe postoperative complications requiring intensive care

admission for monitoring.

2.3 | Participants' recruitment and data collection

We included the data of 93 patients with histologically diagnosed
EOC in the study. The patients' relevant data such as age,
menopausal status, parity, pre-existing medical comorbidity (including
diabetes mellitus, hypertension, liver, and kidney disorders), body
mass index (BMI) defined as body weight in kilograms divided by the
square of height in meters, laboratory findings at initial assessments
(such as serum CA-125 levels and hematological parameters),
International Federation of Gynecology and Obstetrics (FIGO) stage
of the disease, presence of ascites and histologic subtype of the
tumor were retrieved from the medical records. The final data to
assess early mortality risk were collected for up to 3-years
posttreatment follow-ups until December 2020. In the study, we
defined standard primary treatment of EOC as a full course of
treatment consisting of either PDS and six-cycles of platinum-based
postoperative ACT administered intravenously every 3 weeks or IDS
in-between three and four cycles each of platinum-based pre-
operative NACT and postoperative ACT administered intravenously
every 3 weeks; while early mortality is defined as death occurring

within 3 years of completion of standard primary treatment.

2.4 | Statistical analysis

R Statistical Computing Software (R-4.1.2) for Windows was used for
data analyses and we computed descriptive statistics for the patients’
sociodemographic, clinical, and laboratory characteristics. Continuous
variables were presented as mean and standard deviation if normally
distributed or median and interquartile range if skewed while
categorical variables were presented as frequencies and percentages.
Risk ratios (RR) and 95% confidence interval (Cl) of early mortality
risks were estimated for all patients' characteristics using a predictive

model in the binary logistic analysis. The mean or median values of all
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numerical variables were used as the stratifying cut-off values in the
multivariate model. Age and other variables with p<0.20 were
included in the adjusted multivariate models. Hypothesis tests using
likelihood ratio were then adopted to select the most precise and
best-fitting model while associations having p < 0.05 were reported
as statistically significant.

2.5 | Ethical considerations

The approval for the study was obtained from the hospital's Ethics
Committee (ADM/DCST/HREC/APP/3699) before access to the
patients' medical records and subsequent data collection. We
ensured strict adherence to the confidentiality of participants'

information during the conduct and reporting of the study findings.

3 | RESULTS

We initially retrieved the data of 124 EOC patients who were
diagnosed and managed with the standard first-line treatment in the
hospital. Of these, 93 patients were included in the final data
analyses based on the eligibility criteria (Figure 1).

The baseline characteristics of EOC patients included in the
study are shown in Table 1. Early mortality was recorded in 38.7% of
patients. We recorded the patient's mean age as 47.1+13.9 years
and the BMI as 23.6 + 5.2 kg/m>. We also recorded median serum
CA-125 as 143 (49-577) U/ml, platelet: 314 (212-422) x 10° cells/L,
hemoglobin: 10.5 (9.4-11.4) g/dL, and WBC: 6.2 (4.7-7.6) x 10°
cells/L. The patients were predominantly multiparous (n = 50, 53.8%),
postmenopausal (n=52, 55.9%), and more than four-fifths (n=77,
82.8%) had co-existing medical morbidity. The majority of the
patients had PDS as their upfront treatment (n=57, 61.3%), no

Open Access

ascites (n =56, 60.2%), advanced FIGO stage of the disease (n = 65,
69.8%), suboptimal debulking at surgery (n= 54, 58.1%), and type Il
histologic subtype of the tumor (n = 60, 64.5%).

Patients with EOC were stratified into two groups based on
mortality within 3-years of completion of their primary treatment and
factors related to their mortality risks were compared in Table 2. Based
on a predefined p value of <0.20, early mortality was found to be
associated with parity (p=0.05), pretreatment platelet (p=0.09),
hemoglobin (p =0.02) and white blood cell (p=0.17) levels, and early
tumor relapse (p<0.01). However, after adjustments for other
covariates in the final multivariate analysis, the occurrence of early
tumor relapse (RR=8.6, 95%Cl: 3.3-24.5, p<0.01) was the only
independent predictor of early mortality risk in EOC patients (Table 3).

4 | DISCUSSION

This study was focused on identifying patients with EOC who
received the standard primary treatment to explore the factors
related to their mortality risk within 3 years of completion of
treatment. The mortality of women diagnosed with EOC has
plateaued since the 1970s® with patients typically having an
estimated 5-year survival rate of 48% after completion of the
standard first-line treatment comprising of surgery and platinum-
based chemotherapy.*® The 3-year mortality risk recorded in the
current study was 38.7% equivalent to an annual death rate of 3.4%,
which is higher than the annual death rate of 2.2% reported in most
studies in the developed countries.*> This is however similar to the
early mortality risk of EOC patients reported in previous studies
conducted in the same setting®!! and this may be attributed to the
late presentation of patients due to the all-pervading poverty,
ignorance, and lack of access to clinical trials, early diagnosis, and

novel treatment modalities.

124 epithelial ovarian cancer cases

identified
Excluded
e 7 incomplete data
e 13 loss to follow-up
e 2 Incomplete primary
treatment
|

e 5 Active infection or
hematologic disease

e 1 Immunosuppressive drug

e 3 severe postoperative
complications

’ 93 analvsed cases

'

Early death (n=36)

FIGURE 1 Study flow chart.

v

Alive (n=57)
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TABLE 1 Characteristics of patients with epithelial ovarian

cancer (n=93)

Characteristics Number (%)
Mean age (+SD) in years 47.1+13.9
Mean BMI (+ SD) in kg/m? 23.6+5.2
Median serum CA-125 levels (IQR) in U/ml 143 (49-577)
Median platelet count (IQR) in cells x10%/L 314 (212-422)

Median hemoglobin (IQR) in g/dL 10.5 (9.4-11.4)

Median WBC count (IQR) in cells x107/L 6.2 (4.7-7.6)
Parity

Nulliparity 43 (46.2)

Multiparity 50 (53.8)
Menopausal status

Postmenopause 52 (55.9)

Premenopause 41 (44.1)
Comorbidity

Yes 16 (17.2)

No 77 (82.8)
Upfront treatment

PDS 57 (61.3)

NACT 36 (38.7)
Ascites

Yes 37 (39.8)

No 56 (60.2)
FIGO stage

Early (I & II) 28 (30.2)

Advanced (Il & IV) 65 (69.8)
Debulking status at surgery

Optimal 39 (41.9)

Suboptimal 54 (58.1)
Histological subtype

Type | (LGSC and others) 33 (35.5)

Type Il (HGSC) 60 (64.5)
3-year mortality

Yes 36 (38.7)

No 57 (61.3)

Abbreviations: CA, cancer antigen; FIGO, International Federation of
Gynecology and Obstetrics; HGSC, high-grade serous carcinomas; IQR,
interquartile range; LGSC, low-grade serous carcinomas; NACT,
neoadjuvant chemotherapy; PDS, primary debulking surgery; SD, standard
deviation; WBC, white blood cells.

EOC is mainly considered an age-related and postmenopausal

disease!??°

and this is evident in our study with the mean age of
the patients being 47.1 years with the majority having achieved

menopause (55.9%). Many studies have reported that being in the

older age group is associated with a poorer outcome in EOC
patients.2°=22 This is because the more advanced disease with
lower overall survival rates are usually seen in women in the older

20.23 55 these women are less likely to be treated

age group
aggressively than those in the younger age group.?* Conversely,
other studies have also stated that age is not an independent

225 and this was corroborated

prognostic factor in EOC patients
by our present study that found no association between the
patients' age and mortality risk. Furthermore, pregnancy has been
reported to decrease the risk of having an aggressive disease?®
with subsequent favorable mortality risk in EOC patients.?¢
However, the current study failed to demonstrate the role of
parity as an independent risk predictor of mortality in patients
with EOC. Many recent studies have also shown that certain
hematologic markers, can be used to identify individuals with a
high risk of death from some tumors?’~2? including EOC.1%° The
measurement of preoperative hematological markers is cheap,
noninvasive, and relatively easy compared to using genetic
molecular biomarkers.2° Mortality was found to be associated
with pretreatment platelet, hemoglobin, and white blood cell
levels in our univariate analyses. However, following adjustments
in the final multivariate analyses, none of these hematological
markers could independently predict early mortality risk in EOC
patients and these findings confirmed that these markers could
be surrogates for other prognostic indicators, such as advan-
ced-stage disease, suboptimal cytoreduction, or even medical
comorbidity.*?

The influence of early tumor relapse on the survival of EOC
patients is well recognized31 and this is corroborated by our
current study where we found that early tumor relapse within 6
months of completion of treatment was the main cause of early
mortality among women with EOC. An estimated 70% of the
patients will have a relapse®? with more than half of these
occurring within 12 months of completion of treatment.?
Relapsed EOC is not a curative disease and thus, strategies to
reduce mortality due to EOC must focus on identifying effective
measures to prevent its early relapse. This may be through
prioritization of follow-up surveillance and the introduction of a
more aggressive individualized treatment plan that includes the
use of maintenance therapy, especially in patients with tumor
relapse.

The study has a few limitations. First, this was a retrospective
study that depended on effective documentation of patients'
information with a high propensity for missing data. Second, the
number of patients included in the study was relatively low and
therefore, our findings should be interpreted with caution. Third,
we adopted a 3-year follow-up in this study to minimize the
impact of the high patient drop-out observed in our facility,
however, this change from the standard 5-years for survival
assessment could make data extrapolation more difficult. Finally,
the study site is a foremost teaching hospital in Nigeria where the
predominant proportion of patients with EOC present with late-
stage disease, and thus the patients included in the study may not
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TABLE 2 Bivariate analyses of
potential predictors of 3-year mortality

using the binary logistic regression model Predictors

Age (248 years)

Parity (Multiparity)

Menopausal status (postmenopause)

BMI ( 2 24 kg/m?)

Serum CA-125 (2143 U/mL)

Pretreatment platelet (>314 x 107

cells/L)

Pretreatment hemoglobin

(<11.5g/dL)

Pretreatment white cells count

(<6.2 x 107cells/L)

Comorbidity (Yes)

Upfront primary treatment (PDS)

Ascites (Yes)

FIGO stage (3 & 4)

Surgical debulking status (Suboptimal)
Histological subtype (Type II)

Early tumor relapse (Yes)

Open Access

Death within 3 years Bivariate
Yes No Risk ratio
(%) N=36 (%) N=57 (95% Cl) p value
17 (47.2) 31 (54.4) 0.7 (0.3-1.9) 0.50
24 (66.7) 26 (45.6) 2.4 (0.9-6.3) 0.05
20 (55.6) 32 (56.1) 0.9 (0.4-2.5) 0.96
14 (40.0) 22 (43.1) 0.9 (0.3-2.3) 0.77
20 (55.6) 27 (47.4) 1.4 (0.6-3.5) 0.44
22 (62.9) 25 (44.6) 2.1 (0.8-5.5) 0.09
23 (65.7) 23 (40.4) 2.8 (1.1-7.5) 0.02
15 (41.7) 32 (56.1) 0.6 (0.2-1.4) 0.17
6(16.7) 10 (17.5) 0.9 (0.3-3.2) 0.91
20 (55.6) 37 (64.9) 0.7 (0.3-1.7) 0.37
17 (47.2) 20 (35.1) 1.7 (0.7-4.2) 0.24
27 (75.0) 38 (66.7) 1.5 (0.5-4.4) 0.39
22 (61.1) 32 (56.1.) 1.2 (0.5-3.2) 0.64
25 (69.4) 35 (61.4) 1.4 (0.5-3.9) 0.43
21 (58.3) 8 (14.0) 8.6 (2.9-26.7) <0.01

Abbreviations: BMI, body mass index; CA, cancer antigen; Cl, confidence interval; FIGO, International
Federation of Gynecology and Obstetrics; PDS; primary debulking surgery; Type Il includes high-grade

serous carcinomas.

TABLE 3

Characteristics Category

Age 248 versus <48 years
Parity

Pretreatment platelet
Pretreatment hemoglobin <11.5 versus 211.5 g/dL
Pretreatment white cells count <6.2 versus 26.2 x 107 cells/L
Early tumor relapse Yes versus No

Abbreviation: Cl, confidence interval.

be a fair representation of the general population. However, this
study is the first step in generating the hypothesis for a robust
and well-designed prospective study necessary for validating our

findings in this study.

5 | CONCLUSION

This study revealed that early tumor relapse is an independent risk
factor that can predict early mortality in patients with EOC. This
suggests that early tumor relapse may be a useful surrogate of early

Nulliparous versus multiparous

2314 versus <314 x 107 cells/L

Multivariate prediction model for 3-year mortality using the binary logistic regression model

First model
p value

Final fitting model
Risk ratio (95% CI)

p value
0.07 - -
0.05 - -
0.21 - -
0.32 - -
0.81 - -

<0.01 8.6 (3.3-24.5) <0.01

mortality in EOC. However, our findings should be interpreted with
caution pending further corroboration through an adequately

powered, prospective multicenter study.
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