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Abstract

Background: Ovarian Cancer also is known as the silent killer is the fifth most common cancer in females worldwide carrying a
high mortality rate. In this study, we looked at clinical characteristics and outcomes of different stages and histopathological
subtypes of epithelial ovarian cancer in 85 patients, following standard treatment with surgery and chemotherapy. Methods: Patients
newly diagnosed with EOC between 2014 to 2017 who were treated with TAHBSO (150 TAHBSO in total with 15 HIPEC) were
identified from a medical record maintained database. Surgery consisted of total hysterectomy, bilateral salpingo-oophorectomy,
and total/partial omentectomy or HIPEC. The same chemotherapy was given adjuvant post-surgery as per standard guidelines.
Results: The median age at the time of diagnosis for patients with Serous tumors was 55 years. Majority i.e. 94.1% of patients were
high-grade serous type.The recurrence rate was 75 % for stage 4 patients who had surgery within 42 days of chemotherapy as
opposed to 36.6 % of patients treated at an interval of greater than 42 days. This difference was not statistically significant despite
slightly worse progression for patients who had a delay in surgery. Conclusions: Our study revealed a non -significant increased
risk of recurrence with delaying chemotherapy for greater than 42 days for stage 4 disease while the delay in chemotherapy in stage
3c and lower ovarian cancer did not show any adverse outcome. We have identified the advanced stage of presentation of ovarian
cancer being a more relevant factor for recurrence.

Keywords: Ovarian Cancer, Hyperthermic Intraperitoneal Chemotherapy, Epithelial Ovarian Cancer, Hipec Surgery,
Hysterectomy.

Introduction

The median overall survival of patients with epithelial ovarian cancer has improved over the last
three decades with the overall 5-year relative survival rate has increased from 39.3% to 45.4%."

Debulking status determines the outcome of patients with patients following surgery. Complete
debulking defined as surgery that leaves behind no visible cancer or no tumors larger than 1 cm
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2600 Clinical Characteristics and Prognosis of Hipec
(less than 1/2 an inch) shows the best outcome.

Winter WE 111, et al. J Clin Oncol. 2007; 25:3621-3627 suggested that patients with microscopic
residual disease had a PFS of 33 months and Medial OS of 71.9 months, residual disease 0.1-
Icms had a PFS of 16.8 and OS of 42.4 months, and residual disease greater than 1 cm had a
PFS of 14.1 months and median OS of 35 months.

Five-year relative survival data of Ovarian cancer US depends on the Figo staging with the
survival of stage 1 being 90% and stage 4 being 17%. (THE WORLD OVARIAN CANCER
COALITION ATLAS ©The World Ovarian Cancer Coalition 2018).

The effect of chemotherapy delays on progression-free and overall survival in the treatment of
epithelial ovarian cancer has been documented in several retrospective studies. There have been
studies with different timelines of commencement of chemotherapy in relation to surgery with
a different outcome. There are at least three phases III randomized trials that have looked at
attempted maximal surgical cytoreduction followed by platinum-based primary intraperitoneal
chemotherapy in advanced epithelial ovarian cancer demonstrating favorable impact >

The role of HIPEC in EOC and the optimal chemotherapy regimen(s) are controversial 7

Chiva et al. estimated the average of Overall survival in trials of HIPEC following cytoreduction
in the front-line and recurrent settings to be 37.6 and 36.5 months, respectively. These results
are comparable to those results noted with standard therapies

Literature Review:

Ovarian cancer is the deadliest gynaecologic malignancy. Approximately 75% of ovarian cancer
patients are diagnosed in the advanced stage, when the disease has already spread primarily in
the peritoneal cavity.’

Epithelial tubo-ovarian cancer is most diagnosed after the disease has spread intraperitoneally.
The standard treatment for advanced (FIGO stage III/IV) epithelial tubo-ovarian cancer is
primary cytoreductive surgery followed by six cycles of platinum-based intravenous (IV)
chemotherapy, or neoadjuvant chemotherapy followed by interval cytoreductive surgery,
depending on the individual patient's characteristics and disease spread. '° Interval surgery is
typically performed 3 weeks after the third cycle of chemotherapy, with subsequent cycles
restarted within 3-4 weeks of surgery. Women with recurrent disease may be offered surgery
followed by chemotherapy, assuming certain eligibility criteria are met, or chemotherapy
alone.!!

Drug delivery directly to the peritoneal surface results in a higher drug concentration than
concordantly measured plasma concentrations, limiting systemic toxicity. Intraoperative drug
delivery occurs before the formation of intraperitoneal adhesions. Heating increases the cancer's
sensitivity to chemotherapy by impairing DNA repair.!? Mild hyperthermia degrades the BRCA
gene, causing a temporary impairment of homologous recombination in tumour cells, limiting
their ability to repair double strand breaks in DNA.!?

HIPEC has been proposed as a particularly effective treatment for chemotherapy-resistant cancer
cells that remain after neoadjuvant chemotherapy.'*

Systemic chemotherapy is the standard treatment for recurrent ovarian cancer (ROC), while
surgery's role is still debated. Secondary cytoreductive surgery (SCS) is an option for certain
patients who relapse after PDS or NACT/IDS. Selection criteria include platinum sensitivity,
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potentially resectable disease, previous complete resection of cancer, localised disease, and
absence of ascites in patients with good performance status. '3 Two randomised phase 111 trials
(AGO DESKTORP III and SOC-1) compared the efficacy of SCS plus second-line chemotherapy
to chemotherapy alone in ROC. The randomised DESKTOP-III trial found that patients
undergoing SCS followed by chemotherapy had a higher overall survival rate than those
receiving chemotherapy alone, particularly when complete cytoreduction was achieved.!’

Previous Studies:

Several retrospective studies have suggested that HIPEC improves survival rates in both primary
and recurrent ovarian cancer. A randomised trial9 (Interval Debulking Surgery +/—
Hyperthermic Intraperitoneal Chemotherapy in Stage III Ovarian Cancer [OVHIPEC-01]) found
that HIPEC after interval cytoreductive surgery following neoadjuvant chemotherapy for stage
I1I primary ovarian cancer reduced recurrence and mortality rates.'s!

A previous randomised clinical trial demonstrated a significant survival benefit with adjuvant
normothermic intraperitoneal/intravenous chemotherapy cycles delivered via a transabdominal
catheter. Increased toxicity, logistical challenges, and catheter-related adverse events hampered
adoption in clinical practice. 2* The randomised OVHIPEC trial provides additional evidence
that adding HIPEC to interval cytoreductive surgery improves recurrence-free and overall
survival in patients with stage III ovarian cancer who are ineligible for primary cytoreductive
surgery due to extensive intraperitoneal disease.?!

In 2018, van Driel et al. published a randomised controlled trial of patients with advanced
ovarian cancer who had undergone optimal interval debulking surgery after receiving
neoadjuvant platinum/taxane chemotherapy. Patients were randomly assigned to receive either
surgery alone followed by adjuvant chemotherapy or surgery plus concurrent hyperthermic
intraperitoneal chemotherapy (HIPEC) followed by adjuvant chemotherapy. The study found
that including HIPEC during interval debulking surgery resulted in a statistically significant
benefit in both recurrence-free survival (3.5 months) and overall survival (11.9 months).??

Materials and Methods:

Patients newly diagnosed with EOC between 2014 to 2017 who were treated with TAHBSO
(150 TAHBSO in total with 15 HIPEC) were identified from a medical record-maintained
database, In the end, 85 patients were included after a thorough review of the notes. The reason
for exclusion was an incomplete record, continued treatment or follow-up in another hospital
and lost to follow up. Only the diagnoses that were confirmed histologically by examination of
the biopsy specimens, or by cytological assessment of ascites or pleural effusion are included.
Patient charts were reviewed for their demographic information and histological characteristics
as well as the time interval between surgery and chemotherapy used, and the outcome was
documented. As per the current recommendation, treatment remained the same for all epithelial
subtypes.

Surgery consisted of total hysterectomy, bilateral salpingo-oophorectomy, and total/partial
omentectomy with/without resection of the metastatic tumor or pelvic and para-aortic
lymphadenectomy, or HIPEC. The indication for treatment with TAHBSO and HIPEC was left
to the decision of the Tumor Board Indications.

Upfront chemotherapy used was carboplatin AUC 6 and paclitaxel 175mgs/m? ,3 cycles on
average. The same chemotherapy was given adjuvant post-surgery as per standard guidelines.
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Time to surgery after completing neoadjuvant chemotherapy or adjuvant chemotherapy was
recorded and was divided into two groups 1) <42 days and 2) >42 days as recommended by the
society of Gynecology Oncology.

Patient outcomes were collected retrospectively from notes, including the time to progression
following upfront surgery. The outcome of different histological Types was recorded.

The dates of recurrence were determined based on clinical examinations, imaging studies, and
CA 125 levels.

In this study we looked at the impact of the stage at the presentation on the outcome of Epithelial
Ovarian cancer/ fallopian tube/peritoneal cancer and assessed the outcome related to
administration of early vs late chemotherapy. We evaluated whether the time between surgery
and the initiation of chemotherapy influenced disease-free survival and hence prognosis.
Progression-free survival being defined as the time from the end of adjuvant chemotherapy to
relapse or progression. The delay was correlated with the change in Progression-free survival.

We identify the amount of time delay in chemotherapy administration during upfront therapy
and the impact of delay on patient outcomes, as assessed by progression-free survival. This study
was approved by IRB and funded by the research Centre King Fahad Medical City.

Ethical Consideration:

Ethics approval was obtained from the Institutional Review Board at King Fahad Medical City,
Riyadh. The manuscript does not report on or involve the use of any animal or human data or
tissue.

Results:

The median age at the time of diagnosis for patients with Serous tumors was 55 years. Majority
i.e. 94.1% of patients were high-grade serous type, 3.5% being endometroid and the rest of 2.4%
were other rare histology’s. None of the patients had surgery delayed greater than 3 months.

Patients equal to or lower than stage 3c, treated within 42 days of chemotherapy was 64.9 % and
the percentage of patients having had surgery later than 42 days was 36.6 %. Recurrence rates
overall were 52.9%. There was no statistically insignificant difference in the outcome for these
patients.

Recurrence rate was 75 % for stage 4 Patients who had surgery within 42 days of chemotherapy
as opposed to 36.6 % of patients treated at interval of greater than 42 days. This difference was
not statistically significant despite slightly worse progression for patients who had a delay in
surgery. Since the majority of patients were high grade serous in keeping with the increasing
trend of diagnosis of this histological type worldwide, it was not possible to compare the impact
of grade on the outcome.

Descriptive Statistics

Characteristic Description Mean + SD n (%)
Mean + SD 54.1+13.7
age Median 55 (19 - 88)
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Time between Surgery and Mean + SD 41.3 £17.6

Neoad end Median 37 (18 - 82)

Time between Surgery and Start Mean = SD 42.4+15.6

of Adj. chemo Median 40 (18 -90)

HIPEC No 72 (84.7)
Yes 13 (15.3)

Histology Endometoird 33.5)
High grade serous

80 (94.1)

Others 2(2.4)

Stage 3C and below 59 (69.4)
4 and Above 26 (30.6)

Neo-adj given No 44 (51.8)
Yes 41 (48.2)

Time between Surgery and | <42 days 26 (63.4)

Neoad end > 42 days 15 (36.6)

Surgery done No 0(.0)
Yes 85 (100.0)

Adjuvant given No 4 (4.7)
Yes 81 (95.3)

Time between Surgery and Start | <42 days 49 (60.5)

of Adj. chemo > 42 days 32 (39.5)

Number of Cycles given <6 17 (20.5)
>6 66 (79.5)

Recurrence No 40 (47.1)
Yes 45 (52.9)

Taple 1 Descripe the Median Age at the Time of Diagnosis For Patients

The demographic and clinic-pathologic characteristics of the patients in this study are shown
above. The median age of diagnosis was years (range,59 -years). The majority of patients had
high-grade tumors (89%) with the remainder having endometriod (5%), remaining (6%) rare

histology’s.

Correlation between Stage of Disease and the Studied Characteristics

Characteristic Description 3C and below | 4 and Above | p value
Histology Endometoird | 2 (3.4) 1(3.8) 0.635
High  grade
serous 55(93.2) 25(96.2)
Others 2(3.4) 0(.0)
Neo-adj given No 31 (52.5) 13 (50.0) 0.829
Yes 28 (47.5) 13 (50.0)
Surgery done No 0(.0) 0.0 1
Yes 59 (100.0) 26 (100.0)
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Time between Surgery | <42 18 (64.3) 8 (61.5) 0.865

and Neoad end >42 10 (35.7) 5 (38.5)

Adjuvant given No 3.1 1(3.8) 0.804
Yes 56 (94.9) 25 (96.2)

Number of Cycles | <6 12 (21.1) 5(19.2) 0.849

given >6 45 (78.9) 21 (80.8)

Time between Surgery | <42 37 (66.1) 12 (48.0) 0.124

and Start of Adj. chemo | >4 19 (33.9) 13 (52.0)

Recurrance No 31 (52.5) 9 (34.6) 0.127
Yes 28 (47.5) 17 (65.4)

Time between Surgery | <42 37 (64.9) 12 (46.2) 0.107

and Neo-Adjor Adj  ['>42 20 (35.1) 14 (53.8)

Table 2 Correlation between Stage of Disease and the Studied Characteristics

Baseline Characteristics of the patients
according to the treatment group

120
100 100 95.3
w0 79.5
=
S 69.4
S
%0
5 482
&
40 30.6
20.5
20
0
T B T 5 g g g v Al
<8 g2 S5 50 g
] & == Z g E =)
< <

Figl Describe the Stage of Disease ,Treatment Modality and Number of Cycles Given
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Stage of Disease vis-a-vis the Recurrence w.r.t. Time between Surgery and Chemotherapy
Tim
e

Characteris | (da
tic y) 3C and below 4 and Above

No No

recurren | Recurren recurren | Recurren

ce ce Total ce ce Total
Time <42 18 8
between 6 (33.3) 12 (66.7) | (64.3) 2 (25.0) 6 (75.0) (61.5)
Surgery >42
and Neo-
adjuvant 10 5
end 5 (50.0) 5 (50.0) (35.7) 4 (80.0) 1(20.0) (38.5)
Time <42 37 12
between 16 (43.2) | 21(56.8) | (66.1) 6 (50.0) 6 (50.0) (48.0)
Surgery >42
and Start of
Adjuvant 19 13
chemo 13 (68.4) | 6(31.6) (33.9) 2(15.4) 11 (84.6) (52.0)
Time <42 37 12
between 16 (43.2) | 21(56.8) | (64.9) 6 (50.0) 6 (50.0) (46.2)
Surgery >42
and Neo-
adjuvant or 20 14
Adjuvant 13 (65.0) | 7(35.0) (35.1) 3(21.4) 11 (78.6) (53.8)

Table 3 Stage of Disease vis-a-vis the Recurrence w.r.t. Time between Surgery and Chemotherapy

For patients operated within 42 days, recurrence amongst the Stage 4 subjects was observed in
50% cases, while 56.8% of recurrences were observed among 3C and below stages. Similarly;
Recurrence amongst Stage 4 or more in the >42-day time interval subjects were observed in
78.6% cases, and 35.0% among the 3C and below the stage of disease had a recurrence. The
difference was not statistically significant.
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Stage of Disease vis-a-vis the Recurrence
W.r.t.
90 Time between Surgery-and Chemotherapy
< 42 days
30 y 78.6
70
60 56.8
>
S 50.0
=50
NS
N
&40 35.0
30
20
10
0
3C and below 4 and Above
Stage of disease
Fig 2 Stage of Disease
Discussion:

Majority of Epithelial Ovarian Cancer are serous tumors which are highly chemosensitive, and
appears to affect results. As per Saudi cancer registry there were 409 new cases diagnosed
in 2018 .Globocan 2018

One of the strongest predictors of outcome for patients with High grade serous carcinoma is
surgical cytoreduction. Using neoadjuvant chemotherapy has been investigated in many studies
as an alternative treatment option to reduce tumour burden before surgery in order to maximize
the chances of complete cytoreduction.

Quality of surgical staging is an important determinant of adjuvant chemotherapy and Disease
stage is a prognostic factor that influences the choice of therapy.

Histopathology provides prognostic indicators which ascertains treatment planning for women
diagnosed with epithelial ovarian cancer. Endometroid histology has shown to have the best
Progression free survival of around 24.8months while serous carcinoma PFS of 16.9 months,
clear cell with a PFS of 11.4 months and mucinous PFS being 10.5. Median Overall survival
was 56 ,45.1,24.0,14.8 months accordingly .>* The histologic types of EOC are diagnosed based
on the morphological criteria .2,
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Neoadjuvant chemotherapy followed by interval debulking has shown not to be inferior to
standard treatment of primary surgery followed by chemotherapy? Delay in timeliness of
chemotherapy affects the outcome. Quality measure suggested by Society of Gynecologic
Oncology is to give chemotherapy within 42 days of cytoreductive surgery in patients with
epithelial ovarian cancer.(sgo.org).

Using SEER-Medicare data on patients with advanced Epithelial Ovarian cancer who
underwent radical cytoreductive surgery, Wright et al looked at delays in the time to initiation
of chemotherapy after surgery.?¢ Results suggested that giving chemotherapy twelve weeks or
more after surgery resulted in a significant increased risk of death (HR = 1.32, 95% CI:1.07—
1.64).

Similarly, Dataset analysis including patients between 1998-2011 using the National Cancer
Database evaluated delay in initial chemotherapy administration after surgery. *’ .Delay was
defined as delay in time to first administration of chemotherapy more than 28 days from surgery.
Study found that initiation of chemotherapy after 36 days was significantly associated with a
14% increased risk of death. The 25-29-day interval had the weakest association with death.

In the Gog 208, post Hoc analysis, the median time to surgery and chemotherapy was 31 days.
The analysis revealed that risk of death increased sharply if chemotherapy was initiated more
than 25 days after surgery; effect was most pronounced for patients with RO cytoreduction. A
meta-analysis by Mahner et al reviewed outcome data for 3326 patients from three phase 111
randomized studies of primary therapy for ovarian cancer by the AGO-OVAR and GINECO 2,
following complete surgical resection, patients who had Delay in chemotherapy was associated
with earlier disease recurrence and significantly reduced Overall survival.

There have been inconclusive results about the timing of initiation of chemotherapy following
surgery with some studies?®?%3! suggesting that shorter the initiation time of adjuvant
chemotherapy better the prognosis of ovarian cancer patients. Other studies*!*33* did not seems
to have a positive predictive value and does not draw a clear conclusion about this association.

In one large study involving 668 patients 59.1% of patients received chemotherapy within
42 days of surgery.*

In our population of patients 57.6 % had chemotherapy within 42 days of surgery.
Study Limitations:

Our study is limited since ovarian cancer is not common cancer, and it is difficult to get many
epithelial ovarian cancer patients which would make the data more powerful.

It involves different modalities like chemotherapy and surgery which were given in different
hospitals involving private hospitals and hence comprehensive data collection and follow-up
was cumbersome and limited our numbers further.

Conclusion:

Our study revealed a non —significant increased risk of recurrence with delaying chemotherapy
for greater than 42 days for stage 4 disease while the delay in chemotherapy in stage 3¢ and
lower ovarian cancer did not show any adverse outcome. We have identified the advanced stage
of presentation of ovarian cancer being a more relevant factor for recurrence as opposed to delay
of chemotherapy in early-stage disease and recommend the early surgical procedure for stage 4
disease. Although we did not look at the outcome for survival but in wake of the current corvid
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pandemic, this study gives us an insight to priorities stage 4 epithelial Ovarian cancer for surgery
and is reassuring that a delay of surgery less the 3 months does not cause any statistically
significant worsening of progression-free survival.
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