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Abstract: Background: About 200 new ovarian cancer cases per year are diagnosed in Armenia, an
upper-middle-income country. This study aims to summarize the survival outcomes of relapsed
ovarian cancer patients in Armenia based on the type of relapse, risk factors, and the choice of
systemic treatment. Methods: A retrospective case-control study including 228 patients with
relapsed ovarian cancer from 3 different institutions. Results: The median age of the patients was
55. The median follow-up from the relapse and primary diagnosis was 21 and 48 months. The
incidence of platinum-sensitive relapse was 81.6% (186), while platinum-resistant relapse was seen
only in 18.4% (42) patients. Median survival of the patients starting from the primary diagnosis in
the platinum-sensitive compared to the platinum-resistant group was 54 versus 25 months (p <
0.001), and median survival after relapse: was 25 versus 13 months, respectively 3- and 5-year
survival in these groups were: 31.2% vs. 23.8%, and 15.1% vs. 9.5%, respectively (p = 0,113).
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Conclusions: Overall, despite new therapeutic approaches, ovarian cancer continues to be one of the
deadly malignant diseases in women, especially, in developing countries with a lack of resources,
where, in fact, the main available systemic treatment for the majority of patients remains chemo-
therapy. Low survival rates emphasize the urgent need for more research on this group of patients
with poor outcomes.

Keywords: recurrent ovarian cancer; platinum-sensitive relapse; platinum-resistant relapse;
platinum refractory relapse; targeted therapy; chemotherapy

1. Introduction

Ovarian cancer ranks third in frequency after cervical and uterine cancer in gynecological
oncology and has the highest mortality rate among these cancer types. In 2020 313,959 cases of
ovarian cancer were identified by Globocan (Global Cancer Observatory), and 207,252 deaths were
registered as a result of this disease [1]. The median age at the diagnosis was 63, and the median 5-
year relative survival was 49.7% [2]. The risk of getting ovarian cancer for women during their
lifetime is about 1 in 78, and the chance of dying from ovarian cancer is about 1 in 108 [3].

According to the data of the Statistical Group in the National Center of Oncology, which operates
as a part of the Ministry of Health of the Republic of Armenia, in 2022, 197 women were diagnosed
with ovarian cancer in Armenia. The morbidity and mortality rates in Armenia per 100,000 female
population were 6.6 and 2.6, respectively [4]. The first-line therapy includes debulking surgery
followed by adjuvant platinum-based chemotherapy. In some cases, for patients with bad
performance status and comorbidities and a very advanced disease when upfront optimal
cytoreduction is technically not feasible, treatment may start from chemotherapy followed by surgery
[5-7]. The poor treatment outcomes of patients with ovarian cancer are mainly explained by the high
incidence of recurrence after the completion of primary treatment which is observed in 25% of cases
with early-stage diseases and more than 80% with more advanced stages, within 5 years after primary
treatment, leading to rapid progression of the disease, development of severe complications, and
death [8,9]. Currently, the main issues in ovarian cancer, which are responsible for the high mortality
and low 5-year survival rate, are:

e  lack of effective screening [10,11],
e  high frequency of relapse [8,9],
e limited opportunities for radical surgery and systemic treatment [12].

When planning the treatment strategy for ovarian cancer relapse, accurate classification is the
key. The classification of ovarian cancer recurrence is based on the time from the end of platinum-
containing chemotherapy to the appearance of signs of disease and is divided into three categories:
platinum-sensitive relapse, where the duration of platinum-free interval exceeds 6 months, platinum-
resistant relapse, where the duration of interval without platinum is less than 6 months and platinum-
refractory relapse: where progression of the tumor process occurred during or immediately after a
platinum containing chemotherapy [13-15]. The choice of therapy for relapse depends on various
criteria such as tumor biology, the patient’s general condition (ECOG), toxicity, previous
chemotherapy, and response to chemotherapy [16]. Platinum-based chemotherapy remains the
backbone of the treatment of recurrent ovarian cancer, meanwhile, the use of poly (ADP-ribose)
polymerase (PARP) inhibitors and anti-angiogenic (anti-VEGF) agents as maintenance therapy have
led to significant improvements in both progression-free survival (PFS) and overall survival (OS)
[17,18].

For convenience, guidelines proposed by globally accepted networks, such as the National
Comprehensive Cancer Network (NCCN), combine platinum-resistant and platinum-refractory
relapses in one group, as the primary treatment and prognosis are similar between these groups [5].
In our study, we will similarly combine the data for these 2 types of recurrence.
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Currently, there is no convincing data to determine the optimal regimen and sequence of
systemic therapy, as the efficacy of different regimens is comparable, however, there are few
adequate and well-designed comparative studies regarding ovarian cancer recurrence.

For patients with platinum-sensitive relapse, it is acceptable to use platinum-containing
chemotherapy in combination with other agents, depending on the toxicity profile [19]. Some clinical
trials have demonstrated the benefit of adding PARP inhibitors (Olaparib, Rucaparib, Niraparib, etc.)
to the treatment regimen [20-23].

Platinum-resistant ovarian cancer recurrences are the most unfavorable and severe in terms of
prognosis and effectiveness of therapy. Therefore, chemotherapy for these relapses remains one of
the most difficult tasks in modern oncology. Since the relapse of the disease occurs immediately after
or during the first line of therapy, combined therapy with platinum-containing agents no longer leads
to improved long-term outcomes, instead, it increases the toxicity, leading to the worsening in
patients” performance status [24-26]. Resistance to platinum agents is a complex process that has
multiple mechanisms involving both, tumor cell type, as well as tumor microenvironment [27].

There is no evidence to support an order of sequencing platinum combinations. Nevertheless,
platinum-based chemotherapy remains the cornerstone of the systemic treatment of relapsed ovarian
cancer and should be used in all patients until disease progression or unacceptable toxicity, such as
severe allergy to platinum and others. Recommendations for the relapsed ovarian cancer treatment
are limited to listing the medications and their combinations, without specifying the criteria for their
use.

The primary outcome of our study aimed to determine the overall survival (OS) of relapsed
ovarian cancer patients depending on the type of relapse, stage of the disease, and age of the patients.
The secondary outcome was determining OS and progression-free survival (PFS) based on the
treatment regimen.

2. Materials and Methods

2.1. Study Population

The clinical material of this research is the data of patients with relapses of ovarian cancer, who
were treated in the oncology and chemotherapy departments of the National Centre of Oncology
named after Fanarjyan, the Oncology Clinic of Mikaelyan Institute of Surgery and the Chemotherapy
Clinic of Muratsan University Hospital in Armenia. Patient information was obtained from the case
histories and outpatient cards, which were coded based on a pre-compiled coder using the scoring
system displayed in the coder.

The data on the current condition of the patients were obtained from the “Armed” (Armed
Health) application integrated into the national centralized system of electronic healthcare of
Armenia. A retrospective analysis of primary records of patients receiving chemotherapy for
platinum-sensitive and platinum-resistant relapsed ovarian cancer was performed. The study
included patients, who had relapsed ovarian cancer confirmed between 20092019, with at least a 3-
year follow-up after recurrence.

2.2. Stratification According to the Remission Type

Within the framework of the study, we examined data of the patients meeting the following
criteria: presence of morphologically confirmed stage I-IV ovarian cancer (including Primary
Peritoneal and Fallopian Tube cancer) and recurrence after single and/or combination chemotherapy
based on Cisplatin or Carboplatin agents during treatment, within 6 months after completing
treatment (platinum-resistant) and more than 6 months after treatment (platinum-sensitive).

The type of relapse was assessed based on the time from the end of the previous line of
chemotherapy and the recurrence of the disease. The assessment of the duration of remission and the
fact of remission was carried out according to the accepted standards:

In line with the general recommendations, we defined a complete response as the disappearance
of all pathological lesions (both clinical and radiological) with the regulation of the CA-125 serum
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tumor marker level (<35 U/mL). A partial response was defined as partial clinical improvement with
a greater than 25% (but not complete) reduction in CA-125 serum tumor marker levels and
radiological regress of the tumor mass. The disease was assessed as progressive when the patient’s
clinical condition worsened or the level of the tumor marker CA-125 increased by more than 25% or
radiological progression was confirmed. All other conditions were considered stable disease. The
staging was done according to the FIGO international staging system accepted as a standard in
gynecological oncology [28].

Progression-free survival (PFS) was estimated from the time of diagnosis to the time of
progression or death, whereas overall survival (OS) was calculated from the time of the first relapse
to death due to any cause.

2.3. Features and Data Analysis

The statistical analysis of the obtained data was carried out using the SPSS Statistics 23 computer
program. For data analysis, depending on the type of relapse, survival up to 1 year, 1 year, 2 years, 3
years, and 5 years were calculated using the Kaplan-Meier non-parametric statistical method, during
which Log Rank (Mantel-Cox) statistical test was performed. p-value < 0.05 was deemed statistically
significant. Categorical variables were compared by the chi-square test.

X2 Pearson’s test with Fisher’s exact test was used to evaluate the difference in 3- and 5-year
survival by June 2023.

3. Results

3.1. Baseline Characteristics

In total, 228 females were included in the study. The median age of the patients involved in the
study was 55.5. The majority of the patients, 151 (66.2%) who had a disease recurrence were 40 to 59
years. The total number of analyzed patients over 60 years of age was 63 (27.6%). Only 14 (6.2%)
patients in the study were at a younger age, between 20-39 years old (Figure 1). The median follow-
up starting from the relapse was 21 (0-137) months. The median follow-up starting from the primary
diagnosis was 48 (6-347) months. According to the data, from the platinum-sensitive arm, in the age
group from 20 to 39, median overall survival and median survival after relapse were 119 months and
66 months, in the age group from 40 to 59: 54 months and 24 months, and finally in the elderly group
with the age more than 60 years old, 51 months and 19 months, respectively. Meanwhile in the
platinum-resistant arm median survival from the diagnosis and median survival after relapse were
17 months and 9 months in the 20-39 age group, 29 months and 19 months in the 40-59 age group,
and 21 months and 12 months in the age group over 60, respectively (Table 1). When comparing
median survival after relapse/disease progression and overall survival, a significant difference is
observed between different age groups (p-value—0.01). The younger age at the time of diagnosis was
associated with higher survival after the disease relapse. Likewise, a similar tendency was observed
in terms of overall survival (p-value—0.006) (Table 1; Figure 2)
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Figure 1. Age groups of the patients with relapsed ovarian cancer.

Table 1. Survival rates according to the age of the patients at the time of diagnosis.

Survival * in the
platinum-sensitive group

Survival * in the
platinum-resistant group

Age at the time of

dx Median (N) # 95% CI p-value Median (N) 95% CI p-value
20-39 y/o 66 (12) 58.3;73.7 9(2) -
40-59 y/o 25 (123) 19.2;30.8 0.010 19 (27) 9.1;29.0 0.119
>60 y/o 19 (49) 9.2;28;8 12 (13) 7.4;16.6
Opverall survival ** in the Opverall survival ** in the
platinum-sensitive group platinum-resistant group
ﬁxge at the time of Median (N) 95% CI p-value Median (N) 95% CI p-value
20-39 y/o 119 (12) 74.6;,163.4 17 (2) -
40-59 y/o 54 (123) 47.8; 60.2 0.006 29 (27) 22.9;35.1 0.082
>60 y/o 51 (49) 36.4; 65.6 21 (13) 16.3;25.7

* Survival was calculated based on the time interval from disease relapse/progression to the last follow-up date.

** Overall survival was calculated based on the time interval from disease diagnosis to the last follow-up date. *

Median survival is measured in months.

Data showed that 87.3% of the relapsed ovarian cancer patients were diagnosed with late stages
of the disease (IIl and IV) at the primary treatment, while the proportion of early stages among
patients with recurrent ovarian cancer was only 12.7%. Median OS in the platinum-sensitive relapsed
group was 40 months for the patients who initially had stage I disease as shown in Table 2. In
comparison, all other stage groups had similar median OS (20-26 months), (p-value of 0.275).

do0i:10.20944/preprints202401.0334.v1
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Figure 2. Kaplan-Maier curves depending on the patient’s age at the time of diagnosis in the platinum-
sensitive group.

Table 2. Survival rates according to the disease stage at the time of diagnosis.

Survival * in the platinum-sensitive Survival * in the platinum-

group resistant group
The stage at the . . o . o
time of the dx Median (N) 95% CI p-value Median (N) 95% CI p-value
Stage I 40 (14) 8.8,71.2 3(2) -
Stage II 20 (12) 8.8,31.3 0275 13 (1) - 0.847
Stage 111 24 (109) 17.1;30.9 13 (28) 3.9;,22.1
Stage IV 26 (49) 12.3;39.7 12 (11) 7.5;,16.5
Overall survival ** in the platinum- Overall survival ** in the
sensitive group platinum-resistant group
Disease stage at . o . o
the time of dx Median (N) 95% CI p-value Median (N) 95% CI p-value
Stage I 86 (14) 63.1;108.9 13 (2) -
Stage II 52 (12 47.5;56.5 21(1 -
age (12) 2 0.180 @) 0.499
Stage 111 51 (109) 44.0;58.0 23 (28) 16.8;29.2
Stage IV 57 (49) 47.2,66.8 34 (11) 20.6; 47.4

* Survival was calculated based on the time interval from disease relapse/progression to the last follow-up date.
** Overall survival was calculated based on the time interval from disease diagnosis to the last follow-up date.
Median survival is measured in months.

Our data showed that the incidence of platinum-sensitive relapses in the study group was 81.6%.
(186 out of 228) and only 18.4% (42 out of 228) were diagnosed with platinum-resistant relapse. It is
clear from the presented data that the group of patients analyzed in our study is quite homogeneous
according to such main characteristics as the stage of the disease, age, and primary treatment of
relapses, which allowed us to conduct statistical analysis and obtain reliable results.

Using the Kaplan-Meier method, we calculated the median survival of patients with recurrent
ovarian cancer, as well as the maximum and minimum survival times. According to our data, the
median survival of the patients starting from the primary diagnosis in the platinum-sensitive
compared to the platinum-resistant group was: 54 months (95% CI 48.4; 59.6) versus 25 months (95%
CI 20; 30.0), p-value 0.000. Meanwhile, median survival after relapse in these groups was: 25 months
(95% CI 19.8; 30.2) and 13 months (95% CI 9.3; 16.7), respectively (p-value 0.1113), 3-year and 5-year
survival rates were: 31.2% vs. 23.8%, and 15.1% vs. 9.5%, respectively (Figures 3 and 4).
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Figure 4. Survival functions based on the type of relapse.
3.2. Survival after Relapse Based on the Choice of the Systemic Treatment

3.2.1. Platinum-Sensitive Relapse

We possess data on the survival rates for the most frequently used regimens. These statistics
showed that for platinum-sensitive relapse, the most effective regimens were found to be
Paclitaxel/Carboplatin/Bevacizumab (PFS 31 months), Cyclophosphamide/Cisplatin (PFS 38.5
months), and Paclitaxel/Cisplatin (PFS 25.5 months) with the longest median PFS. Other
chemotherapy regimens like Gemcitabine/Cisplatin (PFS 19.5 months), Paclitaxel/Carboplatin (PFS
18.5 months), Gemcitabine/Carboplatin (PFS 17.5 months), Gemcitabine/Carboplatin/Bevacizumab
(PFS 14 months), had similar efficacy regarding PFS. The worst results were observed in the
Docetaxel/Cisplatin (PFS 10.5 months) and Docetaxel/Cyclophosphamide (PFS 4 months) groups
having the shortest PFS.

We analyzed also the results of 3-year and 5-year overall survival after relapse for each
chemotherapy regimen in both arms. In platinum-sensitive arm patients overall following survival
rates were achieved: Paclitaxel/Carboplatin (29.2% and 12.5%), Paclitaxel/Carboplatin/Bevacizumab
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(55.6% and 44.4%), Gemcitabine/Carboplatin (28.6% and 0), Gemcitabine/Carboplatin/Bevacizumab
(66.7% and 16.7%), Gemcitabine/Cisplatin (33.3% and 13.3%), Gemcitabine (0), Cyclophosphamide

(0).

3.2.2. Platinum-Resistant Relapse

We conducted a comparative analysis of the effectiveness of the regimens that were prescribed
in Armenian clinics to patients who had platinum-resistant relapse with platinum-free interval (PFI)
less than 6 months. 3-year OS rates after relapse for the analyzed groups were: Gemcitabine 33%,
Gemcitabine/Bevacizumab 34%, Gemcitabine/Carboplatin 16.7%,
Cyclophosphamide/Doxorubicin/Cisplatin =~ 33%, liposomal Doxorubicin/Carboplatin  50%,
Paclitaxel/Carboplatin 33%, p-value 0.99.

5-year survival rates after relapse were fixed only for the patients who received
Paclitaxel/Carboplatin (8.3%), Gemcitabine/Carboplatin (16.7%), and
Cyclophosphamide/Doxorubicin/Cisplatin (33%), p-value 0.79. In this group remission after relapse
was reached only in 7 patients, therefore we didn’t include the results of the mPFS in the study, as
the number of patients was too small.

4. Discussion

Our study showed that the majority of the patients with recurrent ovarian cancer involved in
the study were from 40 to 59 years old. This is probably because the median age of the patients in
Armenia was 55 years which is much younger compared to the statistics from the United States where
the median age for this disease is 63 [29], meanwhile eastern countries like India, ovarian cancer is
seen in the younger age group, with a median age < 55 years being reported by most of the studies,
in some regions of the country even <50 [30]. This phenomenon might be attributable to the
underdiagnosis and undertreatment of ovarian cancer among the elderly population in limited
source settings. Our data showed that the best OS from the primary diagnosis and survival after
relapse was fixed in the younger age group of the platinum-sensitive arm, which was twice higher
(119 months) compared to other age groups. These results correlate with the statistics we have in the
literature regarding age-connected mortality in ovarian cancer, the older the patient is the worse the
survival [31]. But when we looked at the platinum-resistant arm, the picture was different, longer
survival was fixed in the middle-aged group (40-59), while the elderly and young-adult group had
relatively the same lifetime. These non-intuitive results might be attributed to the small sample size
in the platinum-resistant group.

According to our study results, the vast majority of patients with relapsed ovarian cancer
initially had advanced FIGO stages (III and 1V), the proportion of early stages among patients with
recurrent ovarian cancer was about 13% percent. This data once again confirms the fact that the stage
of the disease is the most unfavorable prognostic factor in ovarian cancer, emphasizing the
importance of early detection [32]. Interestingly, the median survival after relapse in the platinum-
sensitive relapsed group was twice better (40 months) for the patients who initially had stage I
disease. In comparison, all other stage groups had similar survival (20-26 months). This data differs
from the results of the article published by Rajendra Kumar Meena in 2022 in JCO Global Oncology,
where it is shown that I and II-stage patients have better survival than more advanced-stage groups
[30]. An Italian study that was carried out by Gadducci et al. also showed statistical significance
between survival after recurrence and initial clinical stage (I, IIA versus IIB-1V) [33].

Our data showed that more than 80% of the patients with ovarian cancer relapse had platinum-
sensitive disease, so the majority of them had a chance to get a platinum combination again, in the
absence of the comorbidities [5,8,13,14]. As a result, 3 and 5-year OS rates of platinum-sensitive
relapse were almost twice as high compared to platinum-resistant type.

Platinum-sensitive relapse is considered to be a chemo-sensitive disease in more than half of the
patients [34]. As demonstrated in the results one of the most effective regimens in our study for
platinum-sensitive relapsed ovarian cancer was Paclitaxel/Carboplatin. This was also the main
regimen the patients received during their primary treatment. One of the biggest advantages of this
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regimen is its affordability and availability. Our results are in line with the generally accepted
guidelines, showing that rechallenging the “backbone’”” regimen remains one of the most effective in
relapsed disease [13—18]. A generally accepted standard of care is re-administration of platinum agent
combined with one of the following medications pegylated liposomal Doxorubicin (PLD), Paclitaxel,
Gemcitabine with or without VEGF inhibitor like Bevacizumab [35,36].

According to our analysis adding Bevacizumab to the chemotherapy regimen resulted in higher
PFS and OS survival after relapse which was also shown in the AURELIA trial published in JCO by
Pujade-Lauraine et al. [37]. The shortest survival rates were observed in the patients groups who
didn’t get platinum compound therapy without having a chance to reach 3 and 5-year OS.

Another regimen with high PFS in our study was Cyclophosphamide/Cisplatin, an old regimen
that was used before Paclitaxel/Carboplatin became the standard of care. Our result was different
from the data published in the New England Journal of Medicine by McGuire WP who showed the
superiority of Paclitaxel/Cisplatin in terms of OS and PFS [38].

One of the goals of our study was to evaluate the efficacy of different regimens in the treatment
of platinum-resistant relapses and their impact on 3- and 5-year survival rates after relapse. The
generally accepted standard of care for platinum-resistant ovarian cancer is single-agent
chemotherapy with non-platinum agents like Gemcitabine, Docetaxel, Paclitaxel, Topotecan,
pegylated liposomal Doxorubicin, etc. [39-41].

As we have already demonstrated, the 3-year survival rate after relapse for patients with
platinum-resistant relapses was 23.8%, and the 5-year survival rate after relapse was only 9.5%. The
main monotherapy regimen that showed better survival rates was Gemcitabine. Our study didn’t
demonstrate survival benefit with bevacizumab in this group of patients. Interestingly, some patients
received platinum compounds in the relapse treatment while having platinum-free intervals of less
than 6 months which is not a standardized accepted approach, nevertheless, only these groups of
patients (Paclitaxel/Carboplatin, Gemcitabine/Carboplatin,
Cyclophosphamide/Doxorubicin/Cisplatin) could reach 5-year survival after relapse. This can be
explained by the retrospective analysis done by the Australian Ovarian Cancer Study according to
which overall survival was improved after platinum-based chemotherapy even in patients with a
platinum-free interval of less than 6 months (median OS 17.7 months after platinum-based
chemotherapy versus 10.6 months after a non-platinum regimen patients with a TFIp months). On
the opposite, a platinum-free interval of more than 6 months does not necessarily guarantee a
response to future platinum-based chemotherapy [18,42].

It should be recognized and emphasized that, among other factors, the availability and
accessibility of the medications, especially in a developing country, like Armenia, very often has a
big impact on the choice of anti-relapse treatment regimen. There is a lack of treatment accessibility
due to insufficient government coverage and limited availability of essential medications [43].

The study has certain limitations, including the following.

e  Due to its retrospective design, notably, there was inadequate documentation of important
details in the medical records, particularly, regarding treatment-related toxicity.

e  Most of the relapsed patients received only chemotherapy, because of lack of access to the
targeted therapy. A number of targeted agents like Bevacizumab, PARP inhibitors (Olaparib,
Rucaparib, Niraparib), immunotherapy (Pembrolizumab, Dostarlimab), Folate receptor Alfa
inhibitor —Marvetuximab Soravtansine-gynx are out of pocket for Armenian patients. Except
for Bevacizumab, which was available for very few patients, all other abovementioned agents
are not even registered in Armenia.

e Inour study we didn’t take into consideration the impact of the “’second look” surgery during
the treatment of the recurrence.

5. Conclusions

The present analysis will contribute to the improvement of the treatment outcomes of ovarian
cancer patients with relapse. Overall, despite new therapeutic approaches, ovarian cancer continues
to be one of the deadly malignant diseases in women, especially, in developing countries with a lack
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of resources, where, in fact, the main available systemic treatment for the majority of the patients
remains chemotherapy. The persistently low survival rates emphasize the urgent need for more
research on this group of patients with poor outcomes.
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