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Abstract

Background: More than 75% of epithelial ovarian cancer (EOC) cases are diagnosed in advanced stages, which is associated with tumor
recurrence and chemotherapy resistance. So far, to the best of our knowledge, a similar study has not been conducted in Iran to
investigate the clinical characteristics and survival rate of these patients treated with neoadjuvant chemotherapy (NACT).

Objectives: This study aimed to evaluate the clinical characteristics and survival of patients treated with NACT followed by cytoreductive
surgery and the factors affecting survival.

Methods: This retrospective cohort study was conducted on 147 advanced ovarian cancer cases who were treated with NACT referring to
the Gynecology Oncology Department of Imam Khomeini Hospital in Tehran, Iran, between 2011 and 2021 and met the inclusion criteria
for this study. The survival curve and Cox regression method were used to analyze the data.

Results: The results revealed that 8.9% of advanced EOC (147/1,650) were treated with NACT and the average number of NACT courses
was 4.12 periods. The survival rates of 1, 3, 5, and 8 years were 85.31%, 44.05%, 18.35%, and 13.77%, respectively. The mean and
median of survival time were 47.7 and 36 months, respectively. Nearly 80% of the patients had stages 3C and 4A before receiving NACT.
Based on the results of the adjusted Cox regression model, tumor marker level showed a significant relationship with survival rate
(P=0.008), and also peritoneum involvement had a clinically significant impact on survival with a hazard ratio of 2.88.

Conclusion: The results suggested that 8.9% of ovarian cancer cases were treated with NACT. It was also revealed that the average
number of NACT courses was 4.12 periods and the 8-year survival rate was 13.77%. CA125 tumor marker level showed a significant

relationship with survival rate, and peritoneum involvement had a clinically significant impact on survival.
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1. Background

Cancer is one of the leading causes of death and an
effective health outcome in life expectancy in any
country of the world (1). In 2019, the World Health
Organization (WHO) classified cancer as the first or
second leading cause of death before the age of 70 in
112 of 183 countries (1, 2). Like most cancers,
gynecologic cancers have been on the rise in recent
decades (3), and according to GLOBOCAN 2020,
among women, breast cancer, cervical cancer,
ovarian cancer, and uterine cancer are among the 10
most common cancers worldwide (1).

Based on the international agency for research on
cancer data in 2020 (4) and GLOBOCAN (1), the
number of new cases and deaths due to ovarian
cancer in the world were 313,959 and 207,252,
respectively, and the age-standardized incidence and
mortality rates were 6.6 and 4.2 per 100,000 cases,
respectively. The highest incidence was in central and
eastern Europe (10.7 per 100,000 cases) and the
lowest was in central Africa (4.4 per 100,000 cases).
The disability-adjusted life year attributed to ovarian
cancer in 2019 was 5,359,740 (3).

Ovarian cancer accounts for 2.5% of cancers in

women, with 5% of deaths in this group (5, 6). One of
the important reasons for this difference is that more
than 75% of epithelial ovarian cancer (EOC) cases are
diagnosed in advanced stages that are related to
tumor recurrence and chemotherapy resistance (6-
9). Ovarian cancer is one of the most sensitive
tumors to chemotherapy and cytotoxic drugs, and
adjuvant chemotherapy is prescribed for most of
these patients. In recent decades, neoadjuvant
chemotherapy (NACT) has been used for patients
with advanced ovarian cancer, and the results of
studies have shown improved survival following
NACT administration (10, 11).

The choice treatment for ovarian cancer in most
patients is surgery. Surgery often needs to be
completed with chemotherapy; some patients may
not even have the condition to have complete
resection of the mass at first and may be candidates
for NACT and then have surgery again after
chemotherapy. As mentioned, the most effective
treatment for early-stage ovarian cancer is surgery,
and for advanced disease, it involves reducing the
tumor burden through surgery along with six cycles
of intravenous chemotherapy with carboplatin and
paclitaxel. On the other hand, if necessary,
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cytoreduction surgery is performed after three cycles
of chemotherapy (12-16).

Primary cytoreduction surgery (PCS) followed by
chemotherapy has been the standard treatment;
however, in recent years, several studies have been
performed to compare standard treatment with
NACT followed by cytoreduction surgery and
subsequent adjuvant chemotherapy in advanced
ovarian cancer. The results of these trials showed
that NACT acts like PCS in terms of outcomes, such as
overall survival (OS) and reduced treatment-induced
mortality (15, 17).

To the best of our knowledge, no study has been
conducted in Iran so far to investigate the clinical
characteristics and survival rate of these patients
treated with NACT. This issue shows the necessity of
conducting this study. Moreover, in the studies
conducted in other centers, the results obtained have
been contradictory and these results might have been
influenced by the experience of the medical centers
and their facilities, the stages of disease diagnosis, and
the epidemiological characteristics of the patients.

2. Objectives

Given that no similar study has been conducted in
Iran and the results of previous studies have been
diverse in different countries and also since the
choice of appropriate treatment in this group of
women is controversial, this study aimed to evaluate
the clinical characteristics of patients treated with
NACT and assess the overall 8-year survival rate and
the factors affecting it.

3. Methods

3.1. Study design

This retrospective cohort study was conducted on
all patients with a diagnosis of ovarian cancer who
referred to Valiasr Hospital of Imam Khomeini
Hospital in Tehran, Iran, between 2011 and 2021 and
met the inclusion criteria were examined. Totally,
during the study period, the total number of EOCs
referred to our hospital was 1,650, of which 147
patients underwent NACT and were included in the
analysis. The required information of the patients
was extracted from their medical records and in
cases where the required information in the medical
records was incomplete, such as information about
patient survival, it was collected by telephone.

3.2. Participants

All ovarian cancer patients treated with NACT were
included in this analysis. Eligible cases were all patients
having positive pathology indicating primary ovarian
cancer referring during the study period, candidate for
NACT treatment, and having the consent to participate
in the study. On the other hand, the exclusion criteria
were incomplete data recorded in the file and a history

of previous surgery on the tumor.

3.3. Measurements

In this study, the most important outcome was the
0OS of patients, which was extracted using the
information in the patients' files and their telephone
follow-up. To calculate the survival rate, the time of
cancer diagnosis was considered the initial event and
the time of death due to ovarian cancer was regarded
as the endpoint event. Cases were censored at the
time of their last follow-up, which is, due to the
inability to patients follow, death due to causes other
than ovarian cancer, or November 2021 (end of the
study), whichever came first.

Patients' performance status was assessed in this
study. Performance status is a standard scale to
assess the patient's daily activities while living with
cancer, and in this study, to assess the patients'
performance status, WHO Performance status (18)
was used. In this scale, Performance status is
determined from a score of 0 to 5 (6 states), where a
score of 0 indicates that the patient is active and has
no restrictions, while a score of 5 indicates the death
of the patient.

3.4. Ethical considerations

The required information of patients was
extracted from their files, and patients' information
was kept and reported confidentially. In cases
required for a telephone call, the objectives of the
research were first explained to the respondents and,
if desired, they answered the questions. Other ethical
considerations were observed in accordance with the
Helsinki Declaration. The proposal of this research
was approved by the Ethics Committee of Tehran
University of Medical Sciences, Tehran, Iran, with the
code IR TUMS.IKHC.REC.1399.378 on 2020-12-29.

3.5. Potential confounders

In addition to survival data, age, gravidity, chief
complaints, CA125 tumor marker, one-
sided/bilateral tumor, ultrasound and magnetic
resonance imaging (MRI) findings before receiving
NACT, FIGO stage in imaging before NACT,
pathobiological results of the biopsy of omentum,
ascites, and ovary, the types of drugs used in the
NACT, permanent tumor pathology, FIGO stage
during surgery, CA125 tumor marker in patient
follow-up, the interval between recurrence to
surgery, and the interval between recurrence and
adjuvant therapy were assessed as potential
confounders.

3.6. Statistical Analysis

Mean #* standard deviation, median (interquartile
range [IQR]), count, and percentage indices were used
to describe the data. The survival curve was used to
show the survival rate over time. To investigate the
relationship between predictor variables and survival
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rate, the Cox regression model was used which was
both an unadjusted and adjusted Cox model (for
possible confounding variables). One of the important
assumptions of using the Cox regression model is to
establish the proportionality of hazard. The hazard
ratio (HR) and their 95% confidence interval (CI) were
reported as effect size intrests. This assumption was
tested in this study using the Schoenfeld residuals
method. The results showed that there was no
significant deviation from this assumption. All analyzes
were performed using Stata software version 13 (Stata
Corp, College Station, TX, USA). A p-value of less than
0.05 was considered significant.

4. Results

was 1,650, of which 147 (8.9%) patients underwent
the NACT regimen (95% CI: 7.6-10.4%). The mean
scores of participants' age and gravidity were
549+11.1 years and 4.36%2.92, respectively.
According to the chief complaint, 27.2%, 72.1%,
5.1%, and 13.2% of the subjects had abdominal pain,
abdomen  swelling (ascites), gastrointestinal
symptoms (vomiting), and others (vaginal bleeding
and asthma), respectively. The median of the CA125
tumor marker was 632 (U/mL) (interquartile range:
356-1578) before NACT. In 64 (45.07%) and 43
(30.28%) participants, the mass was unilateral and
bilateral, respectively.

The clinical characteristics of patients are
presented in Table 1. The results showed that
based on ultrasound and MRI findings, 96.6% of

The total number of EOCs referring to our hospital the cases had ascites, 78.9% had omental
Table 1. Clinical characteristics of patients
Variables Count Percent
Ascites 142 96.6
Omentum 116 7891
Lymph nodes 40 27.21
.o Peritoneum 104 70.75
Ultrasound and MRI findings Mesenteric intestine 8 5.44
Liver-spleen 14 9.52
Carcinomatosis 7 4.76
Subdiaphragmatic 5 3.4
Positive lung imaging 4 2.72
Pleural effusion 25 17.01
3 8 6.06
3A 1 0.76
3B 15 11.36
FIGO stage in imaging before NACT 3C 88 66.67
4 15 11.36
4A 1 0.76
4B 3 2.27
Omentum 26 17.69
Pathobiology biopsy Ascites 61 41.5
Ovary 40 27.2
Taxol 138 95.17
. Carboplatin 138 95.17
Types of drugs used in the NACT Gemzar 0 0
Others 2 1.38
High grade serous 120 93.02
Low grade serous 2 1.55
Mucinous 1 0.78
Endometrioid 0 0
Permanent tumor pathology Metastatic carcinoma 1 0.78
undifferentiated 2 1.55
Free of tumor 1 0.78
Small cell of ovarian 1 0.78
Epithelioid sarcoma 1 0.78
3 7 6.86
3A 1 0.98
3B 11 10.78
FIGO stage in imaging at the interval surgery time 34(: 752 72 ('3509
4A 2 1.96
4B 2 1.96
1C 1 0.98
Taxol 106 76.27
. . Carboplatin 116 83.45
Types of drugs used in the adjutant chemotherapy Gemzar 21 1511
Others 7 5.04

MRI: Magnetic resonance imaging; FIGO: International Federation of Gynecology and Obstetrics; NACT: Neoadjuvant chemotherapy
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Table 2. One-8-year survival rates in patients with ovarian cancer treated with NACT

Survival time Survival rate (%) SD 95% CI

1year 85.31 0.04 75.02-91.59
2 years 65.92 0.05 53.76-76.02
3 years 44.05 0.06 30.66-56.64
4 years 25.17 0.06 12.39-92.46
5 years 18.35 0.06 7.32-69.61
6 years 18.35 0.06 7.32-69.61
7 years 13.77 0.06 4.28-40.40
8 years 13.77 0.06 4.28-40.40

SD: Standard deviation; CI: Confidence interval

involvement, and 70.75% had peritoneal
involvement. Pleural effusion was reported in 25
(17.01%) subjects. Before NACT, stage 3C was the
most common stage (66.67%), followed by stages 3B
and 4, each 11.36%. Before surgery, paclitaxel (175
mg/m2) was prescribed for 138 (95.17%) cases, and
carboplatin (AUC 5) for 138 (95.17%) cases with a
three-week interval. Based on the results, the average
number of NACT courses was 4.12+1.6 cycles (range:
1 to 11). After surgery, carboplatin was prescribed
for 116 cases, paclitaxel forl06 cases, and
gemcitabine for 21 cases. During surgery, stage 3C
was the most common stage (70.59%), followed by
stage 3B (10.78%). At the onset of NACT, patients'
performance status was 0-2.

According to the results, the mean tumor marker
at the time of follow-up of patients was 212.5+305.1
(median: 89, IQR: 16-295) and the mean time interval

between recurrence to surgery and recurrence to the
start of adjuvant treatment were 10.4+9.7 and
7.4+8.5 months, respectively. One to eight-year
survival rates in patients with ovarian cancer treated
with NACT are shown in Table 2 and Figure 1. The
mean follow-up time was 26.3 months (min: 3 and
max: 96 months). The mean and median of survival
time were 47.7 and 36 months, respectively.

The results of the Cox regression model are shown
in Table 3. Based on the results, older age (P=0.049),
higher gravidity (P=0.047), higher tumor markers
(P=0.044), and peritoneal involvement (P=0.025) were
significantly associated with increased ovarian cancer
survival. Unilateral ovarian involvement was
associated with a higher survival rate of ovarian
cancer (P=0.056). The association between the
omentum and lymph nodes involvement was not
significant.

Kaplan-Meier survival estimate
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Figure 1. Survival curve in patients with ovarian cancer treated with NACT

Table 3. Estimation of crude and adjusted hazard ratios for demographic and clinical variables

Predictors Un-adjusted analysis Adjusted analysis
HR P 95% CI HR P 95% CI

Age (year) 1.03 0.049 1.0001-1.06 1.047 0.062 0.99-1.10
Gravity 1.11 0.047 1.001-1.24 1.012 0.877 0.86-1.18
CA-125 (per 100) (U/mL) 1.004 0.044 1.0001-1.007 1.005 0.008 1.001-1.01
One-sided involvement 0.53 0.056 0.27-1.01 0.50 0.087 0.23-1.10
Omentum involvement 1.96 0.106 0.86-4.46 1.34 0.607 0.43-4.13
Lymph node involvement 0.58 0.124 0.29-1.15 0.690 0.338 0.32-1.47
Peritoneal involvement 3.25 0.025 1.16-9.13 2.88 0.085 0.86-9.63

CI: Confidence interval; HR: Hazard ratio
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In the univariate Cox regression model (Table 3),
first, the relationship between all predictors with
ovarian cancer survival was investigated and the
predictors that had a significant relationship with
survival rate or were tended to be significant (p-value
less than 0.10) were included in the adjusted model.
The results of the adjusted model suggested that
tumor marker level had a significant relationship
with survival rate (P=0.008). However, the
involvement of the peritoneum with HR = 2.88 was
clinically significant and statistically tended to be
significant (P=0.085).

5. Discussion

This cohort study aimed to evaluate the clinical
characteristics of patients undergoing NACT and
assess the overall 8-year survival rate and the factors
affecting it. The main results revealed that of all
patients referring with the diagnosis of EOC, 8.9%
were treated with NACT and the average number of
NACT courses was 4.12 periods. Based on the results,
the survival rates of 1, 3, and 8 years were 85.31%,
44.05%, and 13.77%, respectively. Nearly 80% of
patients had stages 3C and 4A before receiving NACT.
According to the results of the Cox model, older age,
higher gravidity, higher tumor marker, and
peritoneal involvement were significantly associated
with decreased ovarian cancer survival. In our study,
the mean scores of participants' age and gravidity
were 54.9 years and 4.3, respectively, while the peak
incidence of EOC was at 60 years; therefore, it can be
concluded that the age of ovarian invasive epithelial
cancer in Iran is slightly lower (19). Ovarian cancer is
also associated with infertility and low parity;
nevertheless, in our data, it was present in women
with an average of 4 deliveries (19).

Unilateral ovarian involvement was associated
with a higher survival rate of ovarian cancer. After
controlling for confounding variables, tumor marker
level showed a significant relationship with survival
rate (P=0.008), and peritoneum involvement with HR
= 2.88 had a clinically significant impact on survival.

The rate of NACT use has been increasing in
recent years. Matsuo et al. (20) in their study
revealed that 29.1% of women underwent the NACT
regimen before receiving interval cytoreductive
surgery. Although the tendency to select NACT has
been rising in recent years, the standard treatment
for advanced EOC is primary surgery (20, 21). In the
United States, this rate increased from 8.6% to 22.6%
between 2004 and 2013 (22) and changed from
17.6% to 45.1% between 2006 and 2016 (23), this is
while in our study this rate was 8.9%.

In our center, the mean number of NACT courses
was 4.12 periods and its median was 3. In a study
conducted by Nakamura et al. (24), the median of
NACT courses in both groups of patients with non-
residual and residual tumors after interval
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debulking surgery (IDS) was 6. In a study performed
by Liu et al. (25) on 199 newly diagnosed women
with ovarian cancer, who were candidates for NACT,
the median number of courses was reported to be 4.
Therefore, the median number of courses in our
study was significantly less than that in the study by
Nakamura et al., however, similar to that in the
research by Liu et al.

In our study, approximately, 80% of patients had
advanced stages (3C and 4A) before receiving NACT.
The findings of similar studies have shown that more
than 75% of ovarian cancers are diagnosed in
advanced stages. In the study by Nakamura et al. (24),
68% of included patients were at stage 3C at the time
of cancer diagnosis. In our study, approximately 67%
of the cases were diagnosed with stage 3C. Therefore,
it can be concluded that most cases of ovarian cancer
are diagnosed in advanced stages; this is because the
symptoms of ovarian cancer are one of the most
common complaints among women, and these
symptoms are usually nonspecific and do not have a
clear diagnostic pattern and screening test (26). The
diagnostic method of EOC for staging before NACT is
laparoscopic or clinical (20, 27). We selected the
clinical method for staging since imaging findings,
such as computed tomography scan, are confirmed by
biopsy under the imaging guide.

Rauh-Hain et al. (28), in their study on stage 3C
and 4 EOC (during 2003-2011 in the US), concluded
that the 5- and 10-year survival rates were 25.3%
and 12.2% in the NACT-treated group, respectively. A
comparison of the two studies shows that the 5-year
survival rate at our center was slightly lower than
that in the United States (18.35% vs 25.3%).

In different studies, OS is similar in both NACT
and PDS groups, while surgical complications and
mortality are less in the NACT group (20, 21, 27, 29,
30). This has led to the tendency to NACT in the
advanced serous EOC; however, the main issue is the
correct selection of patients for achieving similar
results. As we can observe in the Scorpion study, OS
was equal to 47 months and in CHOROUS and EORTC
trials was 27 months, due to younger patients and
better performance status, compared with the
CHOROUS and EORTC trials (27). In a study by Liu et
al. (31) conducted on 224 women with advanced
ovarian cancer (stages 3 and 4) who received NACT, a
one-year survival rate of 86.1% was reported. In our
study, the one-year survival rate was 85.31%, which
was consistent with the results of previous studies.

The findings of a study by Zeng et al. (32), which
was conducted on advanced-stage EOC after IDS,
showed that CA125 was one of the most reliable
prognosticators for predicting cancer survival. In
another study, conducted on patients with stage 3B-
IV EOC treated with cytoreductive surgery, the
results showed that a decrease in CA125 was
associated with a decrease in disease-specific
mortality (33). Normalization of CA-125 levels before
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IDS is associated with survival improvement after
debulking surgery and is also considered a prognostic
factor (21, 30). The results of the adjusted Cox
regression model suggested that CA-125 tumor
marker level had a significant relationship with
survival rate and the involvement of the peritoneum
with HR = 2.88 was clinically significant.

Among the strengths of this study were that it was
the first report on the survival rate of patients with
ovarian cancer under NACT and in this study,
patients were followed for 10 years and the 8-year
survival rate was calculated. One of the limitations of
this study was the incomplete follow-up of all
patients, which in some cases occurred due to not
refereeing to the hospital or changing the phone
number. It is recommended that disease-free survival
and mortality be calculated in future studies. In
addition, a multicenter study with a larger sample
size is recommended to achieve more accurate
results.

6. Conclusion

In our center, 8.9% of ovarian cancer cases were
treated with NACT during 2011-2021. The average
number of NACT courses was 4.12 periods, and the
survival rates of 1, 3, 5, and 8 years were 85.31%,
44.05%, 18.35%, and 13.77%, respectively. Almost
80% of the patients had stages 3C and 4A before
receiving NACT. CA125 tumor marker level showed a
significant relationship with survival rate, and
peritoneum involvement with HR = 2.88 had a
clinically significant impact on survival. However,
although the exact criteria for selecting patients who
benefit from NACT before debulking surgery are not
very clear, the ultimate goal for a decision on NACT
should be the achievement of complete cytoreductive
surgery without residual disease remains.
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